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ABSTRACT
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were studied with college students. The data analysis showed that the

pronpting procedure was significantly different from a no-prompting
condition; prompting seemed to negate the affect of the defined
concept instructional seguence. The second study used college
psychology students to examine concept learning under the variables
of prompting and sequencing. The findings indicated that the
prompteds/sequenced treatment resulted in less tige to complete the
task and with fewer errors. The third study used seventh and eighth

graders to study the effect of prior memorization of either examples
or non-examples on concept formation. While there were no significant
resylts, the three prior-memorization groups spent less time reaching
criterion in the training program, but took significantly more total
instructional time than did the no-prior-memnrization group. (WH)
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STRATEGY PROMPTING AND SEQUENCE EFFECT
0} COMCEPT ACQUISITION

Robert D. Tennyson and Michae)l Steve
Florida State University

Abstract

Instructional task variables of prompting and sequencing were
studied as an extension of a defined concept acquisition paradigm,
The indepandent variable of prompting consisted of two components; a
procedure for focusing the subject's attention on the critical atiri-
butes of the given concept, and a presentation of the strategy used to
determine classification of the examples. Sequencing of instances
involved an organized presentation based upon the relationsnip of the
stimulus attributes. Subjects, college students, were prasented a
science concept task. The data analysis snowed that the prompting
. procedure was significantly different from a no-prompting condition
{p > .05). Concluded was the notion that prompting scemed to negate
the affect of the defined concept instructional sequence.
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STRATEGY PROMPTING AND SEQUENCE EFFECT
0N COHCEPT ACQUISITION

Robert D. Tennysonl and iichagl Sceve
Florida State University

Facilitation of concept learning nias been demonstrated in a
series of studies (Tennyson, Hoolley, & tlerrill, 1972; Tennyson, 1973;
Tennyson, ilerrill, Young, & Low, 1974) by use of an instructional
paradigm which sequences positive and negative instances by defined
relationships of attributes and instance difficulty. The basic premise
of the paradigm was that acquisition of a given concept can be optimized
by the appropriate manipulation of task variables. These variablas
included: (ag the display characteristics of tae instances, i.e., two
instances are matched when their irrelavant attributes are as similar
as possible and divergent when their irrelevant attribuies are as diffar-
ent as possible; (b} relative difficulty of the instances; and (¢} addi-
tional information given to facilitate attention to relevant ascacts of
an instance. The objective of the concept instructional paradigm was tg
insure correct classification behavior (all instances correctly identified)
white preventing the errors of overgeneralization (nsgative instancas
similar to class mermbers identified as positive), undergeneralization
(positive instances identifiad as nsgative), and misconception (instances
sharing a common irrelevant attribute(s) identified as class members)
{Markle & Tiemann, 1959).

The purpose of this study was to extend tie concept acquisition
model by investigating tie task variables of prompting and sequencing.
Specifically, tne promoting stiruli wiould De used to identify not only
the critical attributas of a given positive instanca, but also as a
strategy for recognizing those attributes. The strategy praocedure would:
{a) focus the learner's attention to the critical attridbutes by dewon-
strating the divergant relationship between two examplas; and (o)
describe the method used to determine a given example classification,

The hypotinesis was that strategy prompting that identifies critical
di fferencas batween instanc2s would significantly increase the effactive-
n2ss of the concept acquisition paradig.,

The second task variable, not nreviously investigated in tie
concept acquisition ras=arch, but of concern in instruction design, is
sequance of instances. Aa assumption of the concent model is that Lo
examples should be simul tanegusly contrastad to focus on the divargancy
of their irrelevant attributes, and that tne nonexaxples matched to the
axamples siould be likewise presantad simultansously, To study this
sequence variable, a sccond nypothesis was that the organized presentation
of instances would rasult in a significantly higher classification score
ithan a random sequenc2 of the same instances,
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i‘athod

Subjacts and design. Students (total 155) enrolled in the core
cours2 on foundations of education at Buckn2ll University uers usad as
subjects. Participa“ion in the experiment was used to fulfill a course
requirement. A posttest-only factorial design, with one main effect
being the three conditions of prompting and tie second, the two ievels
of sequencing, was used in this experiment (Campbell & Stanley, 1963).

Learning task. The instructional objective for the experimental
task required the subjects to perform classification behavior by identifying
previouslty unencountered instances of RX, crystals. This science concept
was selected because it is simitar to thé type of classroom subjects
taugnt in undergraduate chemistry curriculum, thus generalizability to
other subject matters would facilitate applicability. Six self-instruc-
tional learning tasks vere designed each using the same general Tormat
presentation, i.e., an introduction to the concept of crystals and the
task requirazments, presamtation of the RXa crystal .definition, additienal
information on crystal identification, tne vresentation of tne instances,
and the posttest on crystal identification. The definition (critical
attributes) of RXp crystals focused tie subject’s attention to the basic,
repeating, twi-to-one ratio in crystal structure of the RX; crystal.

Each page of the learning task consisted of two crystal pictures taken
from Crystal Structuras ?Hyckoff, 1968). Reproductions of the pictures
were made from photo copies that provided shaded crystals. Crystais wers
shaded 50 that depth perception would not confound identification.

[‘ode of presentation consisted of an inquisitory form which
reqguired subjects to identify an instance ar eitner an examnie or nonexample.
In each program, after the suoject's response, the instances were displayed
for a second time, but with the appropriate prompting traatment. Iastances
viere grouped into quads according to the relationsnip of the stimulus
attributes. The two examples per quad were selected by the divergency of
their defined common irrelevant attrioute(s), e.g., the dimension of
symetry, the dimension of ratio recognition (whether atoms ware hori-
zontal or vertical), the size and/or color of thz atoms, the number of
the atom structure, and the process of subdividing the crystal structure
to obtain the underlying pattern. And, for cach example in the quad, a
nonexample was matched to it by the similarity of their respective
irrelevant attributes. This follosed the concept paradigm presantad in
the previous Tennyson studies (Tennyson et al., 1972; Teanyson, 1373).

The two sequence variables, crganized and randomized, usad a range of
instance difficulty obtained from a former empirical data analysis

(Tannyson & Boutwell, 1973). In the organized sequence the crystal quads
consisted of an example followed by a nonexample per page, with the quads
progressing from easy to hard. Uaile tihe randomized instances were
presented in such a way as to have an example and a nongxampie on each

page, i.e., the quads, then, containid two examnples and two nonexamples, but
without the defined relationship. Tina leaming task consistad of four
quads for a total of eignt examples and eight nonexamples.
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The prompting variable consisted of additional inforunation pra.
sentad to the sublects following thesir responses to ti2 unlabelad instances.
The first consistaed of a orompting tecnniqua that focusad on tne uniquaniss
of the critical attributes to that particular example. This was the sane
procadure followed in more traditional forms of nrompting. However, thz
second prewating condition provided, in addition to tha above prompting, a
strategy on how to identify critical attributes by using information related
to lower order attributes. These prerequisite attributes were the same
as used by the gxperimenters to pair divergently the quad exannles.
Jlonexamplies were proppiad with inforuation explaining the absence of the
Critical- attribute(s), and what type of procedures to use in recognizing
that situation., A third condition, no-prompting, sinply identifiad the
instances as positive or negative.

The posttast was constructed to evaluate classification bemavioy,

i.e., subjects responded to previously unencountered instancas. Thirty
instances, 15 examplas, were selaected from tine same itzm pool as used to
construct the programs. They mat tne criterion of selection based gn

" their critical and irrelevant attributes, i.e., examples and nonaxanples
had a full compiement of irrelavant attribute valuzs, and nonexamglas
vere facking different cricical attributes, this yenerally meant that
the atoms were in different ratios because the ratio was tih2 main critical
attribute.

Procedures. Sevaral experimental sessions were established to
accommodate subject time schedules. The l2arning tasks were randomizzd
prior to tn2 sessions and assigned to sudjects aftar the period began.
Subjects, seated in altarnate desks in a large classroom, were given the
tasks, and raad the directions silantly uhile the experimenter vead aloud.
Gnce the subject began, no quéstions concerning the task were answerad vy
the axperirenter. Birections ra2quirad the subjecls to identify the four
crystals par guad and mark their responses on tne answer sheet. fFollewing
the responses per quad thay proceedad t0 the next two pages to recaive
the given answers. Subjacts continued through the salf-instructional task
until the final quad, at that point tnay were directed to eitner raturn
for further study or to bagin the pasttest. The test was in a separate
booklet with answer sh2et and was given when requasted by the subject.

Pasults

The dependant responses were analyzed according to grrors on

thre2e scoring patterns: correct classification, overgenaralization, and
undergeneralization. Th2 first pattarn, correct classification, rapra-
sented tha subjects' arrors in idantifying instances. $coring patterns
for the btwo classification errors were designad suca that any rasponse
of a nonzxamnle as an exembla was considarad an overqenaralization errar
and failura to identify any example was an underganeralization arrar.
A senaraka tuo-way analysis of variance was used for cacn classification
arrar. Gaz2 main 2ffackt was the tao Tevals of sequencing--organizad and
random. Lhile the threa forms of proapting, full (prowpting stratagy),
partial, and no-prompting, was the second. Table 1 prasents the weans
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TABLE 1

tean Error Scores for Correct
Classification and Qvergeaneralization

Prompting

Saquence Full Partial io
Organi zed 11.12 11.2 12.3
: 3.9° 4.2 5.1

7.2¢ 7.0 7.2
Random 11.4 10.G 13.1

3.8 4.0 5.9
X ... . 7.6 .69 . 7.2 .

a... . . . .
Tne first rows are the correc® classification error means.

bThe second rows are the overganeralization error means,
CThe third rows are the undarazneralization error means.

for the correct classification, ovargeneralization aud undergenaralization

error scoras. Ta2 analysis of variance test for the undargeneralization
dependsnt variable resulted in nonsignificance {p > .03) for both main

effects and interaction, with statistical sower (effact size of .30) at
.65. In the other two classification oehaVIors, corract c1a551f1ca+10n
and gvergasneralization, the main effact of sequencing and interaction

wara also nonsignificant at the .05 lavel.

The independant variable of prompting was investigated at three
Tevzls representing a no-prampting condition in whicn instances wers just
labeled as example or nonexample, a partial prompling treatment simiiar to
oravious methods used in the verbal information level of benavior in which
rathemaganic material was used to nelp the lzarner r2member the stiwulus by
acquiring infarmation for cues during the criterion measdes wnila tne
di ffarenca nere was to focus the suujects’ attention on the critical
attributes in each examnplta presented or the absence of such in th2 nen-
axampies, and a third condition which did th2 above plus providad tha
suhject with a stratzay procedure Tor dztermining the crifical attributes,
Results of the correct classification analysis shoqed that thare vas a
significant diffarenca on this variablz (F = 4,12, df = 2/149, p < .023).
The differanca between means siaowed the tuo promotln; COﬂdlthﬂb being
nonsicnificant {n > .05), unile the nn-pros ptlﬂg aYror 2an Was signifi-
cantly higner than the other o {p « .03)., Likewis2, on tne over-
genaralization analysis the F tast was significant at .01 (F =7.92),

with tha same mean ralationshin as the rorrect classification.
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Th2 indzpendent variable of prompling was invastigatad at torae
fevels represeating a no-prompting cendition in wiich instances were just
labelad as example or nonaxample, a partial prompting treaatment similar to
pravious metiods us2d in the verbal information level of benavior in which
matnemagenic material was used to help the lsarner remember the stimulus by
acquiring information for cues during the criterion teasure while tha
difference hare was to focus the subjects' attention on the critical
attributes in each example presented or the absence of suc¢h in the non-
examples, and a third condition wnich did thne abova plus providad the
subject witn a stratrgy procadure for Jdatermining the critical attributes,
Results of tne correct classification analysis showed that there was a
significant difference on this variable (F = 4,12, df = 2/149, » < ,025).
The difference between means showed the two prompting cenditions baing
nonsignificant {p > .05), while the no-prompting error mean was signifi-
cantly higher than the other two (p < .05). Likewise, on the over-
generalization analysis the F test was significant at .01 (F =7.92},
with the same mean relationship as the correct classification.

Discussion

In previously reported research on the concept acquisition para-
digm the variables of promoting and sequencing were not investigated
{Tennyson et al., 1972; Tennyson, 1873). Also, Clark's review
(1971) showed that the prompting variable has not been studied
in terms of isolating the critical attributes during the instructional
period for help in focusing the learner’s attention to the dzfined
attributes. The purpose here was to present the instances in an inquisi-
tory noda {previously only the expository rmethod was usad), and then
explain why a given instance was cither an example, because it had the
eritical attributes, or a non2xampl2, because it failed the conditions
dafinad for class memoersnhip. An additional variabla to reduce error
in the acquisition of a concept, the promoting materials were supplemented
with a verpal dascription of the strategy used to determine if that given
instance was positive, However, this further information did not result
in a significant decrease in errors over the former prompting condition.
The directions introducing the threz treatment conditions were the same,
thus, the subjects in the strategy prompting program were not informed
on the purpose or use of the additional information. Given directions on
the purpose of tne strategy could result in a useful tuel for 12arning a
skill in identifying new examples. The prompting conditions did show that
a meaningful addition to the ¢nnczpt acquisition paradign is tha prompiing
of instancas by specific attributes,

Saquencing of instances according to thz organized rethod of two
divergent cramplas matchad to tio nonexamplas was less effactive as a
variable, and the tast with a random condition seenad to be nagataed by the
prompting variable. The purpos2 of the organized sot of instances was to
provide the subject witn nateanring nonaxampies to direct attention to the
critical attributes of the gxamples. Ard, in the expository moca th2
subject vould know thz positive and nagative, unile ia the inquisitory
rade tha subject had to select the identity before knowledga of results was
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given. Therefore, it seems that the prompting variabla supplemented the
need to présent the organized sequence because Lhe nacessary condition of
drawing attention to the critical attributas was glven by the instruction.

Extensions of this study shouid investigate tne effact of an
interactive paradigm of prompting and sequence. That is, in a given set
of instances the prompting would point out the matchedness or divergency
by direct comparisons. From the results of this study and previous
researcn, this would seem to hava a positive effect on acquisition.
Latancy should al1s¢ be included as @ dependent variable to determine
tha time required to leam a given concept, and the time required to
perform 9n tue evaluation nrocess., Such an interactive variable should
result in a procedure for organization over a random presentation., Ilow-
aver, with mor2 research on the differing tasks it mignt be that sequence
is a function of content, necessitating research ¢n task classification
variables, and their interaction with instructional design characteristics.
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ATTRIBUTE PROMPTING AMD TASK SEQUEIICE
I EFFICIENT CONCEPT ACQUISITICH

Abstract

Investigated was the premise that efficient concept learning
would resuit frem a task designed to use tne variables of prompting
and sequance. The prompting variable consisted of isolating instance
attributas as one trsatment and no prompting as a second. The sequence
varfable tested an organized order of instances versus a random order.
Undergraduata psychology students were measured according to per-
formance responses and tatencies for the task and tests. The findings
indicated that the prompted/organized treatment resultad in less time
to complete the task {p < .01), and fewer errors and less time on the
posttest (p < ,01) than the three other treatments,
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ATTRIBUTE PROMPTING AND TASK SEQUENCE
I EFFICIENT CONCEPT ACQUISITION

This study invastigated the pramise that instructional de2sign
procadures result in increased learner effactivenszss and efficiancy.
Revent studias {Tennyson, ‘loolley, & lerrill, 1972, Tennyson, 1973)
investigated variables and conditions titat have a direct appiication
to the design of concept teaching. The instructional strategqy
(Teunyson, 1973) for concept acquisition consisted of presanting
examplars and non2x2mplars to the learner in such a uvay that tne
Critical attributes were clearly contrasted with the irrelevant
attributes. The puroose of this study was te extend the Tznnyson
paradigm for concept instructional design by investigating the variables
of attribute prompting (2xplanatory information indicating the critical
attributas for each exsmplar or tne abssnce of critical attributas for
each nonexsmplar), and task sequence {(display order of the exemplars
and nonexamplars). The two main effacts were crossad to form four
treatments; (a) organized sequence with promoting, (b) orgysnizad with
no prompting, (c) random with prompting, and (d) random with no prompting.
Computar-aidad instruction procedures were gsad to measura subject
latency on the learning and performance tasks.

Hethod

Subjects and design. Subjects uare und2rgraduata students from
the ganaral psychoingy subject pool at Florida State Univarsity, who uers
required to participate for cours2 credit. Studznts were given the
choice of selecting ~xperiments from all available in the Department of
Psychology. Tha e-rerimental dasign was a 2 x 2 pretast/posttost d2sign
(Campbell & Stanley, 1963), in which the main effects were sequanc? and
prompting. Dependent variables were error Scores and latencies within
the task and ¢n the tests.

Learning task. A poetry task, modified from the Tennyson, Hoolley,
and lerritl (1972) study, was adapted for use on a computer teletype
instruction system, The definition of trochaic metar (critical attributes)
used in that previous study was given here for all four groups. The two
organized treatment conditions receivad a series of four sats of instancas
conposad of two divargent examples matched to two nonexamples. The
promoting treatment included a stat2ment which 1dentified the initial
attribut2s of the given concept and why they were relevant., For the
non2xamples, tihe absence of the critical attributes was noted and explained.
The two random tasks viere develosed by randomizing the instances from tie
organized sequznce.

Aoparatus, The learning tasks were prasented by a Digital
Equiprent Coradoration PDP/8 680 Communication Systom waich is interfaced
to an [BY 1500 Instructional System. This system supports 15 teiatypes,
of which a naximum of ten weee usad during any one s2ssion of tais study.
The torninals wara locatad in an air-conditianzd sound-deadaned room.

The corputer-assisted instruction system administorad the l2arning task
ahd recorded the studants' responses and latencies.
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Procedure. An experimental session consisted of general directions
read by the experimenter, a pratest taken on the tolatype, a prasantation
of the definition in a printed booklet, followad by the Lieatment, and a
posttest all takan on tne teletype except for the definition. Sudjects,
ten at a time, werz seated in the experimental roomn in front of a tele-
type. General directions were read by the experimenter, wno than turned
on the terminal and entered the subjects' nuswer. Uirections on the
operation of the teletype and the program yere given by the computer
and in the pooklet. After tinese briaf directions, tite suvjects ware
given the pretest on the terminal. Subjects were required to identify
examples of trochaic poetry by typing "Yes," and "MNo," if a nonexampte.
Following the pretest, subjects srere asked if they had ever studied
trochaic meter. Subjects were then instructed to vead the definition
of trochaic meter contained in the booklet. The booklet allowaed tne
subjects to keep the definition for reference througnout the task.
bihen the subjects had studied the definition, they procezeded to the task.
Subjects in the prompted groups were given tha poetry selections followed
by tne prompting. In the nonprompted conditions, the selections were
labeled as examples or nonexamples.

At tine conclusion pf the task subjects raised their hand to
indicate they had finished the program and were ready for the posttest.
The program was nonspeedad so the subject could study at any point in
the task. \ilhen the subject was ready for the test, the experimenter
removed the task paper from the teletype, collected the dafinition, and
entered the appropriate conmand to start the posttest. The posttest was
designed using the same format as used in the previous study by Tennyson
(1973}, except there was no misconception error. At the conclusion of
the test tne subject's scora was given by the computer and tha suoject
was allowad to leave.

Results

This study used the same scoring procedure as the previous
experiments (Tennyson et al., 1972; Tennyson, 1973) in obtaining tie
error rean dependent variaoles of correct classification, overgenerali-
zation, and undergeneralization (Table 1). Cacn of the four treatmants
was nypothesized to result in a particular l2arning peinavior. Given
additional instructional information, subjects would show a tendency to
be conservative in identifying instances as positive; tharefora, the
groups without prompting (Organized//lo Prompts and Random/.o Prompts)
uould overganaralize. The sequence effect would affect the degree of
classification behavior, in that the random groups (Random/Prompts and
Pandom/ilo Prompts) would have a tendancy to overgeneralize. Llatency
data, as a dz2pendent variable, wras collected on the pretest, the learning
task, and the posttest. Bocause of the interdanendence of tne dependant
variables, a multivariate analysis of covariance Was used as tine statisti-
cal dasign. Tn2 two covariates used in tine analysis were seX and prior
knowledge of trochaic uweter.
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TABLE 1

Lxnerimeat VII
Hypothesized Error Rasponses and ligan Error Scores

Behavioral Trzatment Groups

OQutcomes TP 0P RP RIP

Corract a

Classification 5.4 7.1 6.8 9.3
ob 7 6 7

Overgeneralization 8.3 7.0 8.4 5.3
6 3 13 0

Undergenaralizatior 8.3 9.2 7.2 11.4
6 13 0 13

Hote.--The tr2:atment groups are represented by capital letters:
0P = Qrganizad/Prompted; ONP = Organized/.lot Prompted; RP = Randory/
Promoted; and Rif = Random/ilot Prompted.

dFirst rows are the adjusted mean scoras.
bSechnd row, are the predicted error scores.

The fi-st series of multivariate hypothesis tests blocked on the
tvio main effects, sequence and prompting. The sequence variable showed
a significant difference between the organized and random groups {U > .78,
df = 9/1/81, p < .05), The second independent variable, prompting,
reasultad in a significant difference (U > .80, p < .01) between the two
conditions. To determine where tue dif ferences occurred, a serias of
univariate hypotheses on each of the denendent variables was perforwed.
The data analyses are reported in two sections; tne learning task error
scoras and the latency measures. Interactions appropriate to the design
were tested, but none uere significant (p > ,05),

Learning task. The first univariate test pn the pretest, consisting
of 16 itams given to all subjects, showed no significant diffarence
batween the four groups {p > .05). The pretest error reans indicated
minimal prior knowledge of the trocnaic meter concept used in tne task.
Using the corract classification scoring scheme, the four groups did
perforn significantly different (F = 2.78, df = 3/81, p < .05). A
Duncan's naw mulitiple ranga test was usad to datermine diffarences anong
the groups. The organized/promoted (0P) group had an error mean score
significantly differant from the Organized/lot Promoted (0P} group




Tennyson/Stave 18

(p < .05), and the Random/ilot Prompted (RIP} group (o < .01); tiere was
no diffarence wita the Random/Prompted (RP) aroup (2> .03) (Tabla 1.
The other statistically significant comparison was vetueen tha two
random sequence groups, with RP having the lower error mean score

(g < .03)., There was a diffarence between the two not prompted groups
at the .07 level.

The univariate analysis on the overgeneralization dependent
variable resulted in a significant F test (F = 3.09, p < .05). CDuncan's
test showed the RIP group as having the lowest significant error score
($_< .06}, except for the no difference with tha ONP group (p > ,05)
(Table 1}, There were no other significant diffarences betwsen tie
groups {(p > .05). On the undergeneralization univariate test {F = 2.92,
p < .03), the RP group using Duncan's test, had a significantly lower
?CDre th?n the RIP group (p < .05). There were no other differences

o > .05},

Latencies. Three latency times were collected to datermine
instructional efficiency of the four treatments. The pretest latency
univariate test was nonsignificant {(p > .05}, that is, all four groups
took approximately four minutes to finish the pretest (Table 2). Task
latency vefers to the total time spent in the learning program. The
F test for task ltatency resulted in a significant difference (F = 2.94,
p < .05} between the four groups. Duncan's test showed that the OP
group spent less time on the task than groups RiP and ONP. The RP

TABLE 2

Experiment VII
Adjusted PMean Latencies

Treatment Groups

Latencies

oP OilP RP RilP
Pretest 4,1 4,2 4.2 5.1
Task 8.3 10.3 9.7 10.8
Postiest 9.1 13.1 i1.1 13.1

group differed from the OF group at the .03 leval. However, on the
posttest latency, the OP group was significantly different {p < .03)
from the PP group (p < .03}, and tha RIP and OGP groups. Tha RP
group's time was significantly lower tinan tha 24P and QP group's
(p_ < .0%).
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Discussion

Tha systams approacih to instruction pronosas tnal lzarnar
acquisition of knowledge is improvad, as well as requiring lass tire,
tiran traditional forms of tzacning. The purpose of tnis study was to
investigate this premise while testing tne variables of promoting and
task sequencing. Prompting of the examples and nonexamples was done to
focus tha l2arners' attention on the presence or aosence of the critical
attributes of the given concept. Such prompting increased tine amount of
reading material given tie subjact during tie instructional portion of
the task. That is, the subjects in the no prompting conditions racaived
only the definition of trochaic meter and the instances. Thus, the
required reading length was more than doubled for the prompted groups.

Tie results demonstrated that tie prompting condition, according
to the given operational definition, reduced subject time spent on the
learning task. Toe sequence effact was not, nowevar, & factor in sunject
latency on task. Subjects in the two promoting conditions seemed to read
the given material per instance and continug through the program at a
steady pace, while subjects in the no prompting condition Spent more time
per instance. MHithout the prompts the subjects wzre forced to apply the
rule of trochaic meter to determine why a g9iven instance was labeled
positive or negative.

The posttest measures of performanca and latency showed that the
optimal treatment {organized/prompted) raesulted in increased effectiveness
and efficiency. Subjects in the prompted groups not only had fawer errors
on the corract classification scora, but finished the tast in significantly
less time than the no prompted. This would indicate that the lavel of
acquisition was also bettar because parformance requirad significantly less
time. The combined treatment of organizad/prompted demonstrated this
assumption when the subjects' latencies were less than the random/oromoted,
even though their performance scores were the same. The effectiveness of
the optimal treatment is snown in tne overgenaralization and undergenarali-
zation scores which demonstrated that the subjects were not making these
errors as the other subjects in the groups.
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THE EFFECTS OF PRIOR AT PRIZATION JF BEFLIITION COPUIEITS
0:il COMCEPT ACQUISITION USING Al EFFECTIVE TRALULIG PARADIGH

Michael 1. Steve and Robert D, Tennyson
Florida State University

fostract

The effect on concept acquisition of requiring memorization
of either axamples or nonexamples prior to going tiirougn a theoreti-
cally effactive training program was comparad to tne performance of
groups wio either memorized nothing or mesorized key words in tha
concept definitions. Correct classification scores, undergeneraliza-
tion and overgeneralization error scores were the primary dependant
variables, Uitn botn a disjunctive and a conjunctive concept, no
significant treatment diffarences were found wita taese variaoles.
The taree prior-wemorization groups spent lass time to reach criterion
in the training program, out took significantly more total instructional
time tnan did tae no-prior-memorization group.
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THE EFFECTS OF PRIOR HEVQRIZATION OF DEFLUITION COIPOIEATS
Qi CONCEPT ACQUISITION USLIG Ad EFFECTIVE TRALNIHG PARADIGH

iiicnael d. Steve and Reodart D, Tennyson
Florida State University

Learning a defined concept ultimately entails the capability to
correctly classify instances as &Xxamplas or nonexamoles according to a
definition, Gagne (1370} classified learning from dafined concepts as
a specific type of rule using. In his theory, the definition serves as,
a rule statement which is usad ay the learner wnile acquiring classifi-
cations skills, 1Mhen a student is able to correctly classify unfamiliar
instances according to the definition, his benavior is said to have
tacome rule-governed. Tine capability to classify instances is usually
praferred to the capability of recalling either subsets of examples and
nonexamplas or tie definition itself. The objective of tnis study was
to assess tne effects of memorization of examoles or nonexamplas or suv-
concedts in the definition on classification bahavior when tie memoriza-
tion occurs prior to a training program wiose goal was to teach correct
classification skills,

iuch of a student's day is devotad to learaing defined concepts
(Gagné, 1970; Carroll, 1964). The applicability of most concept identi-
fication and formation researcn to this important type of concept leaming
has yet to be damonstrated. Iastructional science researca, nosaver, .as
demonstrataed that variaoles dealing with the critical and tae irrelevant
attributes of a concegt can be important for the elicitation of correct
classification behaviors in a teaching situation. Tonnysan, iloollay, &
Merrill (1972) and Tennyson {1973) damonstratad that displays of cxamples
and nonexamples which contrast the critical attributes with tae irrelevant
attributes lead to fewer ovargeneralization and undergeneralization errors.
itarkle and Tiemann have theoratically postulated (1363) and erpirically
demonstrated (1972) that by presenting sets of examples and nonaxamples
wnich represent the full range of example and nonexample possibilities,
undergeneralization and overgeneralization errors can Le minimizad.
Presentation of tha concept definition along with the systematic assemblage
of examales and nonexamples has provided additional increments of concept
acquisition succass {Merrill & Tennyson, 1571; Feldman & Xlausmeier, 1973).
The compatible nature of tie instructional design variables re5°arc1ed
above suggasts that an effactive concept teaching paradigm is available.
Such a paradigm was used in tnis study, although its effactivenass was not
tested. Instead, furtner instructional design modifications were introduced
and evaluated.

Corract rul2 using oehavior is not guaranteed by the memorization
of rulz statements alone (Gagne, 1279). Likawise, correct concapt classifi-
cation behavior is not guarante2d by the memorization of the concept
d2finition or of subsats of cxamples and nonexamples. ilowever, tais does
not assuaz that prior womorization of different dafinition components could
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not influance tne way in wnich learnars classify unfaniliar instances
(rule-govarnad benavior) or in {2 adstraction of tha cafinition (tn2
rule} taat the tearnar nas internalizad. ilandl2r and Pearistone (1J36)
contrastad tae perfomances of tuo groups wiosz task was to impose a
concapntual rule on a standard stirwlus array. A frée group vas asked to
derive a categorization rule as it net instancas; a constrained group was
given an exnerimenter-established rule before meeting any instancas. Tie
findings were:

"Given identical conceptual categories, the frze 3s
attain criterion mucn faster, and in nearly half tue
cases they do so on tne first trial; f.e., these subjects
are imposing a conceptual rule on the stimulus array be-
fore they have inspected all tine instances of the array."
wpe 130,

landler and Pearlstone hypothesized tnat tne constrained suojecks were
also formulating individual hypothases and that the subjects used these
as they net successiva instancas. Hosever, supjects nad to discard most
of these hypotiesized rules as more instances became available.

Rasults of the ilandlar and Pearistone {1366) study suggest that
tne type of information which is presented and processed affec¢ts tna
formation of the conceptual rule and subsequent claszification behaviors.
Taus, tiue prior memorization of different definition components could ba
exoected to influence the internal organization of &tne rule, and tais
difference in organization could be refizcted in botn in~task and posttask
indices ¢f classification pehavior. Such a nypotiesis was tested in tais
study. The indapendent variables were tne type and amount of information
requived of students to memorize prior to classification training and
testing.

ilathod
Sunjects

N total of 33 suvjects participated in this study. Data from
two subjects were discarded because one subjact nad to leave before
finisiiing and a second subject responded indiscriminately on tne posttest.
Of the 21 romaining, data from 17 suvjects was not analyzed becauss these
subjects failad to reach crit2rion on one of thne concepts. This left 74
subjects from wnom complete data vas collected., Of thesz 74 subjects,
33 vera seventn graders, 41 were eignth graders. Tuanty-eight sudjectis
verse males, 46 yere femalas.

Learning Task

The experiment consisted of tire2 main pnases: (a) memorization
of dafinition components, (b} training of correct classification banaviors,
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and {cj tasting of correct classification nehaviors. Excant for the
Inforration wnzrorized in the wemorization phase, tine experirenta]l nraesan-
tation was che same for all students. 7Tha instructional odjective of taz
training puase was: Given an unfamiliar instanca, tia2 suvjact uill
identify it as an example or a nonexampla. In tae tasting phasa, suajacts
wWere raguived to classify previously unancounterad instances.

To concept definitioas were constructed for tnis experiment.
Thzy appeared in the following format throughout thz experirent:

1. A Skeethand is a hand of five cards waich:

a. nas no card appearing more tnan once
b. has all cards lower than 12
c. contains a2, 5, anda 9

2. A Derf is a series of letters whico has either:

no vowels
no consanants
c. ona or more letters occurring twice

G

Thase concept definitions were chosen for a numper of reasons. Fivst,
potih definitions allowed for tne construction of an infinite numbar of
instances. o instances would appear mere than onca. Sacond, the
dafinition would be new to all subjects. Taird, each concept is

governed by a different conceptual rule, i.e., Skeethand is a conjunctive
concept, vhile Darf is a disjunctive concept. Use of tuo types of con-
cepts should increase the generalizavility of results found. Four, a
standard dictionary format uas followed for both concepts. 8otn defini-
tions dascribe first the general class to which tne concapt belongs, and
then go on to describe how the defined instances differed from othar
members in the g2neral class. This is known as dafinition by genus and
di fference (Copi, 1972). Thus, a hand of five cards is the genus, and
the critical attributes differentiate Skeethand from other Kinds of hands
containing five cards. Five, it was assumed that all subconcepts of the
definition were familiar to tne subjects and that all critical and
irralevant attributes were easily identifiable in tie instances.

A standard teacning display was used througnout the training phase.
[t consisted of the concept definition, tiiree exampl=s and tiree nciiexamplas.
Tia conceat teacning paradigm was a result of extending the empirical work
of Tennyson, et al. (1972), Tennyson (1973), and ilarkle and Tiemann {1972).
Their research on the effects of differant stinulus similarity variables in
deductive concept teacining situations was incorporated into the following
instructional dasign algoritim:

Hhan teaching conjunctive concepts:
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1. Szalect & (K refers to the nuwoer of critical attributés in tne
concept definitions X=3 for both concepts in tnis investigation),
such that togatiner tnay exinioit tne fullest range of ifrrelevant
attributes.

2. Salect K nonexamnles, each having all critical attributes except
one and each lacking a diffarent critical attribute.

3. S2lect the X nonexamples such that uhen eacn is paired with one
of the K examples, the example-nonexample pair sharas the sane
irrelevant attributes.

\hen teaching disjunctive concepts:

1. Select K examples, each having only one of the critical attributes,
and each having a different critical attribute.

2, Select X nonexanplas such that togatiher tney exhibit the fullest
range of irrelevant attributes possible.

3. Select the K nonexamples such that when each is paired with one
of the K examples, tie exampla-nonexample pair snares the
same irrelevant attributes.
Tiis algorithm was foliowed for tie construction of all teacning displays.

Tia following is a sample of the six examples and nonexamples used
for eacn of tne concepts:

Skeethand {conjunctive):

Examples: #1 2 3 4 5 9
#2 2 4 6 9
#3 2 5 7 8 9

Honexamples: #4 2 3 3 5 9
#5 2 3 5 g 10
¥6 2 3 4 5 6

Derf (disjunctive)
Examples: t aeiou quq
Honexamples: at - maeiou qurni

It was also explained to tne subjeCts why eacit of these six instances was
‘classified as an example or nonaxample. An attempt vas made to rveference
~these explanations as ruch as possible to the critical attributes in tae
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concept dofinition, Thz following explanations ar2 raferénced to thz
Skeatnand teaching display avove and to the Sieathand definition:

vand #1 meats all toe raquirements,

Hand #4 does not meet requirement #1,
(Note the two 3s.)

Hand #2 meets all ine requirements.

Hand #5 does not meet requirement #2.
(Hote the 10.)

Hand #3 meets all the reguirements.

Hand #6 does not meet regquirement #3,
(Hote the lack of a 9.)

The next sampla of explanations are refarenced to tne Uerf teaching
display above and to the Derf definition:

The t i3 an example because it contains no voweis.

The at is a nonexample bDecause it does not wmeet any requirement.

Tiie aeiou is an example because it contains no consonants.

The maeiou is a nonexample because it doas not meet any vequirement.
The quq is an example because it contains two q's.

The qum is a nonexample because it does not meaet any requirement.

It is important to note that the definition and the six Instances aluays
appeared together on the cathode ray terminal (CRT)} screen and that the
explanations were presented saparately on tne screen while the definition
and instances were visihlz, The complete experimental program was presented
on CRTs by an iBit 1503 computer system.

Experimental Design

The independent variable involvad four conditions in the memoriza-
tion phase. Two groups memorized either one or three examples (EX) or one
or tiree nonexamples (HEX). Two control groups werae used. ilembers in one
control group were required to memorize selected subconcepts of the defini-
tion {DEF), and those in the other memorized nothing and wrere passed
directly to the training pnase {/YLL). Sex was crossed with the four
remorization conditions, resulting in a 4 x 2 factorial design. Because
rmales participated in experimental sessions at tine beginning of the week
and females in the latter part of the week, the sex variable is confounded
with a time variable. This sex-time variable was used only as a blocking
yariable in the analyses, and the statistical significance of amounts of
variance it accounted for, by itself or in interaction with che treatment
variable, was not tested. Tie significance levei of p< .05 was used for
~all statistical tests. ' '
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Treatment Programs

_ rach group except the JULL yroup passed through the memorization
pnase once for 2acn conc2pt., Tne LA and GEX groups weworizad a total of

4 instances; 3 of one concept and i of the other. Tie tasks for these
groups were to type the example(s) or nonexample(s) from memory. CFach

time the subject did not answer correctly, he was again shown the exawpia(s)
or nonexample(s) and asked to type them again fram memory,

The initial randomization procedure determined for which concent
subjects memorized three instances and for wnich concept students mamorized
any one instance. Consequently, subjacts were not only randomized to tne
EX or the :EX groups, but were also randomized to one of two subgroups
sithin thase groups (A or B). For examnl2, the EX-A group memorized ong
example of tie Skeetnand concept and tree examplas of the Derf concent.
Examples ana nonexamplas were chosen from tne first t2acning display of
the training program. Therefora, a full-range of examples and nonexamples
vere representad in the three-instance cases. Th2 one-instance cases ware
randomly saelected from tne three-insiance cases prior to tne experiment.

The DEF group memorized a set of key wiords {major subconcepts) in
eacn definition. ‘'fords memorized in tne Skeethand concept were: five, no,
once, all, 10, 25, and 9. For the Derf concepts the words memorized were:
latters, either, no, more, and twice. The task for tnis group was given
an incomplate definition to type in the missing key words correctly. Eaca
time the subject did not respond correctly, ite was again siiown the complete
concept dafinition and asked again to type the missing vords from memory
into an incomplete definition.

Procedure

A random number taole was used to randomly assign subjeces to
one of tne four experimental conditions and to a CRT booth. They were
instructed that the program was individualized and that they should proceed
at their own pace until completed. Instructions on how to operate the
terminals were given on the CRT. Samples of familiar definitions wera
displayed, and it was explained how these definitions could be used to
divide instances into examples and nonexample groups. Subjects were then
told that this was. their task in the experiment. Subjects were then
familiarized with what was aeant by "a nand of cards,” “"suit,” and "rank,"
concepts prerequisite to the Skeethand concept.

At tnis point, ona concept was randomly assigned. A teaching
display was presented for one minute. During tinis time tne subject could
familiarize nimself with the concept and six instances. A1l groups except
the [JULL group then entered the memorization phase. Subjects were 1o0ped
through the memorization phase until they could recall their respactive
definition components witn 100% accuracy.

Tha sawe teaching display presanted in the memorization phase was
presanted as the first teacaing display in tha training pnrase. After
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studying the display and the six exolanations, the scr2en uas clearad and
subjacts ware tasted on four unfamiliar instances. If tiey correctly
¢lassified 2l four, they were passed on to th2 second concapt or *o the
testing phase. [f they did not reaca tne four-for-four criterion, tnay
ware again passed tihrougn the training phase witn a series of displays
containing the same definition and six new instances and six new explana-
tions. [f any subject failed to reach 100% criterion on their fourta
attempt througn the training phase for either concapt, they were dropped
from the study and thoir data werz not analyzed.

After succassfully passing through the remorization and training
phasas for both concepts, subjects in the EX, {EX, and DEF groups were
shown the definition components they had memorized earlisr in tne program.
The £X and flEX groups studied four instances. Tha DEF group studied tne
two definitions, the words they had memorized were underlined, After these
three groups had studied their respective displays for one minute, tiey
vere administered a posttest designed to assess classification competency.
The {ULL group was administared the posftest directly after roaciing cri-
tarion ¢n the second concept in the training phase. After completing the
posttest, subjects were ushered into an adjoining room.

Tests

Training phase test items and posttest jtems were parallel in
form. A1l instances used were mambers of the genus, Therefore, Skeethand
test items were always made up of five cards and Derf test items always
were made up of only letters, Critical in concept acquisition research is
the array of unfamiliar instances used in training and testing. Just as
the displays in the training program vere designed to insure full ganarali-
zation and proper discrimination, so the unfamiliar test instances were
developed to assess these sKills.

Ii-task items. Tne selaction of eacn set of four test instancas
in the training phase vfas based on the algorithm that if an instance is an
examole, then includa only the minimal number of critical attributes
necessary; if it is a nonexample, include one less than the minimal number
of critical attributes nescessary. In each set of four, an attempt was
made to include the fullest range of irrelevant attributes possible.

Posttest items. Twenty Skeethand and 20 Derf unencountered
instances made up tne posttest., As in the training phase, the task ias
to correctly classify instances as examples or nonexarples. For tne
conjunctive concept (Skeethand) there were 8 examoles and 12 nonexamples,
and for the disjunctive concept {Darf) tie 20 instances were ade up of
12 examples and 8 nonexanples. Again, a full range of irrelavaat attributes
vas prasant. :
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Pasults

Subjacts Failing to l'eet Criterion

In an attempt to find systematic reasons wily the narticular
seventaen subjects did not meet criterion in the training phase, rultiple
linear regression techniques were used as outlined vy Crondach and Snow
(1969) and Ly 3ottenburg and iard {1963). California Tast of !leatad
Jdaturity (CTIU1) scores and age wera coded as continuaus vaccors, A
suybject's group mesbership was represented by four dummy vectors of 1s
and 0s, To test for possible Aptitude X Treatment interactions (ATL),
interaction vectors were constructed batween group and CTi# score vectors
and oetween group and age vectors. The criterion variable was the dichoto-
ous variablza pass-or-fail from the training nrogram,

The stepwise procedure for tie testing of main and intaraction
2ffects employed here s a modification of thz Bottanburg and ljard annroach
(p. 95). The main effacts ware examiried by creating a fuii model witn
Group, CTiit, and Age main effact vectors as predictors. The significance
of each variable was testad by forming a reduced model by dropping its
vector from the full model and tien testing for the reduction in the
multiple correlation. The significance of interaction effects was tested
by alternately adding the CTMM X Group vector and tne Age X Group vector
to the full model described above and tilen testing for the increase in tie
multiple corvelation. The results of these analyses appear in Tadble 1,

TABLE 1

Swmary of ilultiple Linear Regrassion
Analyses witn Pass-Fail Criterion

Effact df % of Variance F p
Program 3,85 04 1.38
CTH 1,85 20 23.75 <.000
Age 1,85 00 <1
CTiM X Group 1.82 G3 1.14
Age X Group 1,82 04 1.64

Bacause the scores of tiose students who failed to meet criterion
in the training phase were not included in the computation of posttest
and latency statistics, a selection bias could have been operative in
comparativa group analyses on these variables. Decause those sudjects
wino were dropped had significantly lower scores than the group as a whole,
results using the successful students are not readily generalizable to the
experimental popuiation as a whole. On the other hand, the fact that
naither the Group nor the Group X CTIH or the Group X Age predictor
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variables accounted for significant portions of tue variance supporis tiz
contention that group comparison tosts using tiwe curtailed data base ar:
interpretavle despite the selection bias.

Yariables

In this investigation, the critical devendent variables were: (a)
correct classification scores, (b) undergeneralization error scores, and
(¢) overgeneralication error stores. OJvargeneralization scores refer here
to the numoer of nonexamplas erronsously classed as cxampiss, while undar-
generalization scores rafer to the numher of examples classed as nonaxamples.
In addition, in-task and posttest latencies were collected to assess
instructional efficiency. An analysis of covariance statistical model was
chosen to test the implied null hypotiesis. o significant arior exseri-
mental diffarences wers found for tie covariates of CT!Y) scores or age.

Learning success. On the posttest, mean corract classification
scores and tne two types of Fiean error scores were analyzed for eacn con-
cept s2parately and then in comwination, resulting in nine separate F

tests. Cach of these tests resulted in Fs less than unity (see Table 2),

TASLE 2

Posttest Classification Score ileans

Concepts
Conjunctive Disjunctive Combined
Groun c? 0 U c 0 U C 0 U

£X 18.6

7.7 15,53 3.2 1.2 4.2 3.9 1.9
HEX 13.6 8 .6 15.1 3.4 1.5 33.7 4.2 2.2
DF 19.2 4 .5 4.9 3.3 1.8 3.1 3.6 2.3
HULL 18.9 1 .9 15.5 3.1 1.4 3.5 3.2 2.3

qThese capital letters represent the following behaviors: C =
correct classification, 0 = overgeneralization, and U = uqdergeneralization.
umbers beneath the lettars refer to the total score possible for eacn
variable,

tverall correct classification avarages on the posttest vere 18.8 (94%)
= f

for the conjunctive concept and 15.3 (76%) for the disjunctive concept.
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Two other indicas of learner success within the training progranm
werd analyzed. The mean percentage of suojects fatling at least one test
item in tna conjunctive concept training program vas 357 and 457 in tha
disjunctive concept training program. Of those wio did fail at least one
item in the training program, the mean test item numder vinere the last
classification error was iade was 4.4 for the conjunctive concept and
6.8 for the disjunctive concept. .o significant between-group differences
existed for either variable.

For tne comoined posttest scores, the CTIV covariate resultad in
Fs of F=21.13 {p < .001), F = 25,67 {p < .001), and F = 2.00 (p > .05)
for corract class1f1cat10n, overgeneralization, and unaérgenerallzaulon
scores, respectively. CTiM scores correlated positively with correct
Classification scores and negatively with overgeneralization evror scores.
Tine age covariate did not account for significant portions of the variance
in any of these analyses.

Latencies, ilemorization phasc Yatency was collected, but analyses
on grrup?FEHhE'ué}e not made. Three latengy comparison tasts ware made:
(a) training phase latency, (b) posttest phase latency, and (c) total
program latency. Analysis of training phase latency group means rosulted
in a significant F test {F = 3.37; df = 3/64; p < .05

TABLE 3

Latency teans for Training and Testing
Phases, and Total Program

Latencies

Group Hemorization Training  Posttest  Total Program

Phase Phase Phase
EX (5.6)3 (8.6)9.1b (5.2)5.2 (19.4)20.1
HE X (6.3) (3.9)8.2 (5.4)5.4 {(20.5)19.5
BEF {7.5) %?.5;7.3 54.8)4.8 19.9%19.7
HULL 0) 3.6)9.9 5.3)5.3 14.9)15.4

aLatency times are in minutes.

b... , . X .
Times enclosed in parentheses are unadjusted means; thos2 not
enclosed are adjusted means,

A ilewman-Keuls test was used to make pairwise group comparisons using

the adjusted group means. Tie only significant comparision found revealed
that the IULL group took significantly longer in the training program on
the average than the OEF group (p < .05). It is interesting tnat the
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rore time each group took in the memorization piiase, the less time thay
took to reach criterion in the training program pirase.

An analysis of pQosttest pihase latency waan scores rev2aled no
significant differences. A comparision of mean total program ldtencies,
defined as the sum of the remorization, training, and posttest phase
latencies, resulted in an overall F = 7.44 {p < .05}, A Mewman-Kauls
test on the adjusted group means revealed tnat the JdULL group took siy-
nificantly less time to complete the total program than did eiiher of
the tnrez prior memorization groups, p < .01 for caca of the thrz  pair-
wise tests, There wers no differences among the three prior memo-ization
group means on the total program latency variable.

For the CTiM™ covariate, Fs for inclusion within the full model
for training phase, posttest phase, and total progran latsncy scores were
F=28.33 (p<.001), F<1, and F = 24.93 (E'< .001), respectively. CTiW
scores correlated negatively with training phase and total program latency
cores., For all analysis of covartance tests on lateéncy means, the age

covariate did not account for significant portions of the variance.

Correlations. The intercorrelations between CTMM scores, age,
Posttez% classification scores, and latency scares were calculated (see
Table 4}.

Discussion

o significant differences were found between any group means on
any variable measuring the type of errors made or number of errors made
either in tne program or on the posttest. These results suggest two
conclusions. First, there is no evidence to suggest that any treatment
program determined an internal organization of the rule in the learnar
that v:25 systematically different from that created by the cther three
treatment programs. Second, these results support the null oypothesis
that no difference exists in the effectiveness of the four training programs.
This latter conclusion can be furiner substantiated whnen another result is
considered. That is, when a prediction equation was fonied predicting
whether a student would or vwould not reach criterion in the training vhase,
dropping tne group vector from the equation resulted in no significant loss
in prediction.

Because there were no differences among tne major success indices
for the different treatment programs, the instructional efficiancy of
pregrams needs to be assessed in order to decide the optimality of each
program. Since the three prior memorization groups attained criterion
earlier in the training program than the no prior nemorization group, it
appears that prior memorization of either examples, nonexanplas, or sub-
concepts of a definition facilitates the acquisition of correct classifi-
cation behaviors. tlowever, the amount of time these three groups spent
in the memorization phase wras considerably more than the time they sub-
sequently saved in tne training phase. Tiat is, on the average, the
three prior memorization groups spent 6.4 minutes in the memorization



TACLE 4

SADIS/UOSALUD]

Intercorrelation Matrix
Pos ttest Latency
CH Age Disjunctive Conjunctive Total | Training Posttast Tozal
Concept Concept [temns Paase Phase Program
Items Ltens

CTi4 .1 .48 .34 .56 -.47 ~.05 -.40
Age .21 .24 .28 -.03 .03 -.13
Disjunctive !
Concept .03 .89 -.44 -.10 -.32
Items
Conjunctive
Concept .53 -.23 17 -.13
Ltems
Total Items -.48 .01 -.32
Training Phase 17 .18
Posttest Phase 12
Total Program

a . )
Refers to correct classification scores.

€t
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phase and 6.2 minutes (adjusted) to reach criterion in the training phase,
wiile the no prior memorization group spent no tiwe in the merorization
pnase and took 7.0 minutes {(adjusted) to reach criterion in the training
phase.

Requiring learners to memorize a larger anumber of examplies or
nonexamples or to memorize more of the definition than was required in
this experiment may increment the learners' capability to classify
unfamiliar instancas. However, any increment in posttast performance
would probably not justify in most aducational situations tne large
amount of time iearners would have to spend memorizing definition com-
ponents. Thus, if the goal of instruction involves only tne correct
classification capabilities of lecarners, the results of this investiga-
tion suggest that prior memorization of definition components is not
an advisable instructional technique.

The consistently high positive correlations between CTHM scores
and the vosttest indices and the high negative correlaticns with training
program and total program latency measures could nave been expected.
The task in this experiment was largely one of internalizing a rule from
verbal statements and instances and then demonstrating correct rule-
governad hehaviors., As already stated, the Tearning task was constructed
$0 as to be unfamiliar to tie subjects witile allowing easy identification
of the critical attributes within ihe instances. The capabilities needed
for the subjects to succeed in this experiment were similar to capabilities
needed to do well in aptitude tests like the CTMM.

To the extent that the learning requirements in an experimental
task environment modal Lhe lzarning reguirements in actual task eavirvon-
ments, ganeralization of experimental results to the actual task environ-
ments is insured. In this study special care was taken to insure tnat the
simulated experimental environment placed the same types of requirements
on learners as did concept acquisition tasks germane to the classroom,
Subjects' success as measured by in-task and posttask indices suggest
that an effective concept teaching paradigm is available for implementation.
In cases vmere the critical and/or irrelevant attributes are less familiar
to the learner or less easily identifiable in instances, the paradigm intro-
duced here is as theoretically powerful. PResearch in testing the worthiness
of the paradigm in these situations with both concrete and defined concepts
would appear to be potentially rewarding.

The correlation between the correct classification concept was
surprisingly low {r = .09), especially considering how much variance these
scares snare with CTiM scores. This low correlation suggests tnat the
learning requirements for classification tasks with conjunctive concepts
are functionally diffarent than those with disjunctive concepts.

Eignty percent of all students who reached criterion in the training
phase classified 80% or more of the 40 unfamiliar instances on the post-
test correctly. However, a few scores were at tne chance level on the
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posttast, and 193 of all subjects failed to meet criterion in the training
phase. This latter qroup could not correctly classify 4 instances aftar
seeing the dafinition on 5 separata occasions and after seeing a total of
40 instances correctly classified for them. The correlation vetwzen success
in the training phase and success on the posttest indices suggest that tne
wide differences in student acnievement levels is not simply an experimental
arti fact.

Possibly some of the students wno had probliems could have benefited
wost from a completely different teacining strategy. On the otier hand,
possibly learning vroblems could have been identified within the program and
addressed most profitably in a remedial sequence of instruction. Verdal
interaction with some of the students who failed to reaci criterion
revealed tnat two wmajor problems existed, First, the disjunctive rulz
in conceot definitions appeared to be unfamiliar to studants and difficult
to use, Second, working with the first two critical attributes in tna
disjunctive concept was difficult because they were stated in the negative.
Student difficultias with both these lhings help explain why the disjunctive
concept task was so difficult, [t would be expected that both difficulties
could have been addressed most efficiently in remedial instructional sequen~-
ces., Decisions about the structure and function of such a remedial scneme
and about whether it should be learner-controlled or program-controlled
wouid have to be made.

In conclusion, it is questionable whether all students of junior
hign school age are able to correctly classify nonfamiliar instancas in
accordance with standard dictionary definitions witnout training aimed at
this objective. Including the memorization of definition components prior
to a training program has questionavle merits for instructional efficiency
reasons. The objective of the training paradigm used in the training phase
was to produce corract classification behaviors. \hile being effective for
the majority of students, some type of adaotation to learner characteristics
or to spacific learning problems would probably be wortnwhile.
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