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ABS;RACT

Each of one hundfed and! forty-four subjects
attempted to solveione of two coricept learningf
pfoblema in a atudy which combined four levels
of absolute cue validity (100%, 87.5%. 75%, and
62.5%) and two levels of differendés be tween
absolute validities (a'difference of 25% or 50%
between the most relevant cue and a partially
relevant, redundant cue) in an orthogonal design.
Visual stimuli varylng in three (1 relevant, 1
partially relevant, redundant. and 1 1rrelevant)
four- level dimensions were sorted into. one of four
response categorles with the restriction that each .
syccessive block ofllﬁ stimuli would have an equal
‘number of presentations of the four response cate--
goaies. A crlterlon of 16 consecutlve correct reBu
ponses or a total of 128 trlals was used. The task
. was paced with no correction permltted and no delay
in 4he preserrtation of information feedback.

Errors to criterion. total errors, and trials
to criterion data indicated a consistént decrease
ia the use gf the most relevant cues with decreases
in the absolute validity of cues. The twd varying
percentages of differencea between abso;ute validift‘

ties (25% and 50% differences between the perfectly
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relevant cues and the partially relevant, redun-
dant cues) showed performance differences at the

25% misinformative feedback level (75% leveIXof
_ t
absolute validity).-
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PREFACE

The present study began when the author became
interested in Dr. G. Namikas' research on the effects
of cue salience and cue validity as factors in prob-
abilistic concept attainment. 'Specifically. inter-
est developed on the effects of varying agsoiute
cue validity 5oth between and within groups. It
was felt that such informatior would add some clari-
fication to the varyiné research findings on the
differential effects of absolute cue validities in
probébiliétic concept tasks.

I would like to express my gratitude to Dr. G,
Namikas whosé‘proposals, suggestions, and guidance
made this paper possible. Thanks must also go to

”Dr.'T..ﬁirota and Dr. H. Atkinson for their valuable
suggestions and criticisms. ginally, words of appre-
ciation must be extended to my wife for her long
hours of typing and to all- those subjects‘who

kindly participated in the study. o i
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CHAPTER I

-

REVIEW OF THE LITERATURE -
. c ' ]

To organize our multifaceteh;énvironmenﬁRinﬁo
cohesive and coherent units huméﬁ heing3°1earﬁ tb
fp%m conéepts. Bourne. Ekstraeg " and Domlnowskl
(1971) deflne a concept as any descrlbable regular—
"ity of real or 1mag1ned events or objects. Bourne, '
et al. (1971) go on to state thatE&he.learning of a
concept involves the acquisition of a formerly unreéc-
ognized regylarity, .

A more functiénél defiﬁition of a eoncept-fon.
the purposes of'gtUdying its' acquisition énd'use-
is ;eferred t6 by Bourne (1966) as a ca%egdry of
stimull or stimulus objectq. These stimulilor.
stimulus objects véfy along dimensionS'(such aé
size and coloyr), not all of ‘which'are 1mportant ‘ N !

N in deflnlng the.concgpt. RA dlmen51on is d1v1ded |
into attributes which are dlfferent values of |
that dimension (for-eéémplé‘the size dihensién ;

" would have aé'attributgs, large ahdismgll).A‘ |

S Consider, for exémple. tH?\gonEépt."bafi,u
the dimension of sizehwould not seem‘to be an-

1mportant one because the attributes of large.

or small do not change our concept of "ball."
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We can conceive ofl"basket balls" or "golf balls."
Ag well, the dimension of colour seems irrelevant

for black "bowling balls" and white “tennis'balls“

511 fall'withinfour concept of "ball." Shape might ")

be considereo to be the.onl& relevant dinension'
' s;nce attributes such as squareness would alter
our concept of "ball." |
In many actual learnlng 51tuat10ns there is
often some degree of uncertainty -with reSpect to
the relevant attrlbutes of a congeptoal category.
" Using tbe exanpleaof'the conceot "ball," we'can
'now refer to a "football" which for all intents
‘and purposes is con31dered oval and not’ round. The
‘less than perfect valldlty of the "round" attrlbute
of the shape dimension nevertheless does not create
too much dlfflculty in the acqu1s1tlon of the ‘con-
cept of "ball." | )

One hundred per cent valld\}y of stlmulus
attributes seems to be to some extent an artlfl;
cial aﬁiangement. more characteristic of the lab-
oratory than actuv;,concegt attainment 51tuatlons.
Valldlty is being defined here as the degree to.

which a stimulus attrlbute may serve as a pre-
dictor of the concept.

When relevant attributes define a concept

JoJ
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category with a probobility greater “than zero but
less than ono. the corresponding concepts are re-
ferred[to as probabilistic"\pstead of fully deter-
mined. In othef words.the.relevant attributes of
the concept are not perfect,signsfor-predlctors of
the concept. Bourne, et al. (1971) givé several
real-life examples when they mention conceptual
techniques involved in weather forecast;;g or
medical diagnosis where outcomes of predictions ~
from the aftributés are not perfect. Probabilistic
coosepté differ greatly from determlhistic concepts
in which relevant attribu%es olways predict appro-
priate outcomes as in mathematics when o two and a -
three will always add to five.
"Inconsistent" feedback is one laboratory
technique that has been used to vary the validity
- of an attribute. The research which doals with
the attainment of probabilistic concepto ﬁses
misinformative feedback (MF) as a means to affect
the degree of dhe validity in relevant attrlbutes.
Probabilistic concept atodies‘have utilized
MF in wﬁich the optimal (most cdorrect) response
is occaslonally followed by an error signal, and a
nonoptlmal response is occa51onally followed by a

correct signal (Rogers and Haygood, 1968) to make
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the concept a probabilistic one. In other words -
the subaect (3) is"informed that his’ previous res-
ponse was correct when it may have been wrong or
that it was incorrect when it may have been correct. -
For examp1a< in a concept problem where ¢colour
was the relevant\ imension the § w6uld be misin-
formed on a p cen¢age of the tr;als by being told
that he was in error when placing the red sfimulus
into the red cafegory. " s -
. Such a procedure wouid cause a decrease in
\;tﬁe degree of cue validity of the re}evant attribute
"red colour" from a perfect predictof (100% validity)
in the concept problem, to.a degree of validity
detefmined by the amount of MF. If MF was pre-
sented on twenty ﬁer cent of the trials the wvali-
*dity would decrease to elghty per cent (100%-20%~
£0%) for the relevant attrlbuxe’“?ed colour."
Most studies of conceptual behaviour have
used the reception paradigm. The experimenter
begins with a set of general instructions to the
S about the nature of the task., The S is typically
told that his task involves learning hew to cate-
gorize a group of stimulus patterns. The manner

in which patterns will be shown and the kind of

response that must be made are outlined. The

|



stimulus diménsioqg are described for the § so
that he knows from the beginning what range of
varigtion must be dealt with in the problem.

The patterns are to be divided into categories and

the S makes one response to each pattern assigning

it to one of two or one of four categories, usually

by pressing one of two or one oﬁ four buttons on
a panel in front of him. The stimulus patterns
are presented by the experimenter (E) one at a
time for categorizatioﬁ. hence the tgrm reception
paradigm,

Accoghing to Bourne, at al. (l9?l)_there are
four fundahental typés of conceptual tasks or

problems: attribute learning, attribute utiliza-

tion, rule learning,and rule utilization. Attribute -

léarning problems generally conéist of a series of
events (trials) during which the S acquires new
information about the stimulué'properties of
objects. Attribute utilization tasks require the.
discovery and/or use of alreédy discriminable and
labeled attributes: The rule-learning problems
consist of acquiring new principles of-grouping.,
Finally, under rule utilization fall those tasks

which require the selection and use of known

principles,

-
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The distinction between learning and utiliza-
tion is somewhat arbitrary. Generally, the term
"learning” is used for those tasks.where the ac-
quisition of differential responses fn{\ffrmerly
cqnfusablé attributes or an unfamiliar rule for
gfouping is sought. Wﬁen it is clear (experimen-
tally) that learning has taken place the terﬁ
"utilization" is used.

Geome%ric'designs are commonly used as stimu-
lus patterns in laboratory studies of conceptual
behaviour because of their simplicity, familiarity
and highly'dimensibnalized nature. A set of such
patterns taken from Bourne (1966) coneists of a
population embodied with three dimensions of .
variations: colour, form and, size. Each dimen-
sion has three values: forlcolour - red, green, and
blues for form - square, triangle, and circle; and
for size - large, medium, and small. The population
contains designs showing all combinations of values
on these three dimensions and thus consists. of the
total of twﬂhty -seven distinctly different patterns.
From these patterns different concepts can be
chosen for the S5 to learn or identify. For exaﬁple,
the:concept of ‘"red square.” All the stimulus pat-

terns which cogkain both the red attribute and tﬁe

»



square attribute would be positive instances (pat- .
terns that contain “the stimuli that exemplify the
concept) of the concept "red square” and categorizéd‘
appropriately, by the S pressing the same button on
the panel in front of him for all positive instances
of "red square."

Information feedback (IF) is gi?en after the
S's categorizing response indicating whether the
résgonse was cérrect or incorrect. !

Historically, the uge of probabilistic feed-
back with humans, in the study of Eoncethal be-
haviour, has been derived from research with ani-
mals in which a probabilistic schedule of rewards
has been utilized. For example, Brunswick (1939) -
rewarded rats for turning‘down an alley in a T-maze
by using a random.sequence to establish on thch
trials a right'or left turn was to be rewarded,
Bfunswick failed to.establish a digcrimination in
only one group, the 67:33 rewarded.group. The
groups rewarded 100:50, 75:25 and 50:00 were all
displaying probability matching behaviour (an ex-
ample would be responding close to 75% of the time
to the left side of a 75125 hpwarded condition).

This paradigm was first used by Humphreys (1939)

"with human S's in h;s classlcal "guessing game"
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study in which he asked his S's to predict whether -
a second light would come on after a;first light
on a given trial. For group I the second light
came on tWﬁnty-four timeg in a row (100% reinforce-
'mept) during acquisition trials and never came on
during twelve extinction trials. For group II the
light came on half the time (50% reinforcement)
[during acquisition and notd?t all in extinction.
Humphreys (1939) fpund the probabilistic group
(group I1I) took longer to extinguish respoﬁaing
in favour of the second'light than did the fully
determined group (group 1). Probability matching
‘behafaour was found for group II during acquisition.
The présence of a symbol "H" or »y» (Hake
and Hyman, 1953) has also been usedjas.the stimu-
lus to be predicted, as well as the prediction of a
verbal response by the experimenter (Jarvik, 1951),
Hake an& Hymén (1953) gave two hundred and forty
trials fo each S and reported ‘that S's gradually
adjusted their predictions to the probability of
occurance. Jarvik (1951) also reported probability
matchlng asymptotes w1th his S's that guessed
whether the experlmenter would say plus' or

b

‘check., *

’

Estes (1954), using a modified Humphreys

-
L
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verbal-conditioning study, asked his human S's =~
to press a key to indicate their prediction éé Po_
which of two lights would come on. Using three.
different probability groups (.30, .50 and .85)
Estes reported matching behéviour by the two groups
on the .30 and .85 probability.sequences.

Grant, Hornseth and Hake (1950) tested human
S's on verbal expectations in a Humphréys-type
study with one hundred percent and fifty percent
reinforcqment. Grant! Hake and Hornseth (1951)
ran a sgmilar "guessing game" study in which the
flashing of a second light occured during zero
percent, twenty-five\%efcent. seventy-five per-
cent and one hundred percent of the trials in
training. Both studies reported that guesses
that the probabilistic event would occur corres-
.ponded ﬂg fhe pfobability of peinforcement for
their S's. _ -

These "guessing game” studies all reported
that S's did not reach optimum behaviocur (100%
correct responding) but leveiéd off at probability
matching asymptotes. In such éases a particular
response was éaid to be made about aé often as it#

‘was rewarded.

These studies differ from the probabilistic



LRRe—

"10

concept studies in that in the “"guessing game" tyﬁ%

———y

of study, the elementary learning depepds'entirely
upon the successive occurrence of two,stjmﬁli (a
sigﬁal.andka reinforgcer). to establish a response
that according to ﬁstes.(l96h) can only be termed
expectation, anticipation or a preparaZﬁry ad just-
+ ment to the following event. The probabilistic
'coﬁcept.gtudies employ a discriminative contingency -

. - .
introduced by mgking probabilities, of reinforecing

:
'a\\k“d//,vents dependent on properties of the-signal (stim-
. ulus attributes). ‘
It has°ﬁeen suggested (Goodnow and Postman,
1955) that with simple predictioi; tasks the S may
realize that a probability basis is being used,
thus relying on the nature of chance distripution
to guide their responses.

r Jarvik (1951) has stated Fhat probability
majching is not a necessary feature of probability
learning. In experiments whére a lawful solution

( to. the problem is anticipated rather than where
the S is guided by his concepts-of chance se-
quences, little probability matching seems to
occur. | ’

A number of probabilistic studies have ghown

that-a maximizing strategy (S's use of a cue 100%
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of the tiﬁe) may emeérge. . For example, when S's
are told that mié&nformapive feedback (MF) could
occur duriné the task. ﬁaximizing behaviour occurs.
Morin‘(IQSSJ tested human S's by letting them se-
iect one .of two keys when one of eight circular
lights came on. They were told to classify the
lights ;ﬁto'one of “two groups represented by the
two keys. four of the lights were ca?rect for one
key and four for_the other but S's were given 0%,
10%, ZQ%, 30%, Lo% or 50% MF in a randoﬁ sequence.
Morin fouﬁd.that when $'s were aware of MF either
by being told or by noting a correction likht (a
light that flashed on whenever MF was given al-
though no instructions were given to the $'s in _
régard to the purpose of the light) they learned
significantly faster and more of the group dis-
played maximizing behaviour. The effect was 'dis- |
played most by the 10% MF group but was also appa-
rent,ét the 20% and 30% levels.

) Bourne (1963) also noted the occurrence of a |
maximizing strategy with high degrees of practice
on the concept identification task. Bourne had '
his S’s classify a series of geometric patterns by
pressing one of two buttons. There were two
irrelevant dimensions and one relevant dimension

f
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‘and 0%, 10%, 20% and 30% MF groups. The irrelevant
. -

dimensions were maintaired at a 50% (chance) level

“of redundancy to ensure that maximizing behaviour

could only be employed by utilizing the relevant
‘attributes., Bourne noted a maximizipg‘effect under
all conditions wit% prolonged practice on the c;h-
cept identification task.

A matching strategy has becn noted in prob-
abilistic conceptual tasks when the number of MF
trials in a row was reduced or made more regulaf
in pattern. Pishkin (1961) used five distributions
of MF (random distribution over 200, 100, 50, and
10 trial interwals and one regular distributioﬁ

over the 200 trials). S's had to classify geo-

I ]
metric patterns into one

of two categories. The
1 . v .

patterns had either one or . three irrelevant dimen-

sions (to vary degreé'of stimulus complexity), one
relevant dimension and either 10% or 30% MF was
administéred. Pishkin found that matching sffate-
gies occured in the groups with a reéular distri-
bution of’MF angd, in the groups with shorter se-
gquences of MF Yi:stributions of MF over 10 and-
50 trials)ku ' ‘ )
In'gqntrast to either a probability matkhing

or a maximizing strategy, Morin (1955) found
; >

L



under-utilization (below.a probability matching

performance) of the relevant cue at all levels of
MF (10%, 20%, 30%, 40%, and 50%) if g'srwere not
inspructed that MF-would occur. .

’ Goodnow and Postman (1955) using a concept
attainment task, found.under-ht}lization’for their
_30% and ﬁO% MF groups but concluded from the grad-
“ual approximation of matching shown by their 10%

- and 20% groups of MF, that S's eventually seemed
to come to respond to the total probabiliity” pattern
if given sufficient training for the higher MF per-
centages. .. ' ' '

Pishkin (i960) used 1, 3,and 5 irrelevant

dimensions and 1 relevant dimension in his geometric
patterns to i;vestigate the effects of stihulag\ !
complexity under different amounts of MF. He
found-under-utilization for the groups with 3

! irre%gvant dimensions and 10% and 20% MF; over- ' -
utilization with 1 irrelevant di@ension and'lo%

‘and 20% MF. Averaging all levels of irrelev t
) ~ }
dimensions Pishkin (1960) seemed to display 2Sgpt

P matching for the 10% and % groups of MF and under-

i

ytilization for those high;} (30% and 40% MF groups).
Johannsen's (1962) study employing geometric
figures for patterns in a probabilistic concept task,.

f
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used 1, 3, and 6 irrelevant dimensions with 1 re-
levant dimension, Johannsen applied 12. 5%, 25%,

and 37.5% of MF for each levei of stimulus comp- '
lexity. All groups with over 30% MF (37.5% in

this - case) showea under-utilization while prob-
ability matching occured for all 12, 5% MF gfoups

and also for the less complex stimuli (1 irrele-
vant and the 3 irrelevant dimensions) with 25% MF.
The 6 irrelevant dimension 25% MF group like the
37.5% MF group showed under-utilization.

Pishkin (1961) observed matching behav%pur fér
shortqg sequences ‘of MF (percent of MF d}stributed

.over every 10 or 50 trials) and where the pétternihg
v of MF became highly regular.

These studies indicate conflicting fiﬁfings for
lower percentages of MF (10\%}‘ 20%) and at the same
time pfovide consistent resdlts of under-utilization
of)the relevahtpue/Zt higﬂah-percentages of .MF f

(30%, 40%). Morin's (1955) "10% and 20% MF groups

showed under-utilization of the relevant cue in

agreement with Pishkin's (1960) 10% and 20% MF -~

groups (3 irrelevant dimensions) while Pishkin's 2
(1960} 10% ang 20;?MF groups (1 irfelévént dimen- - Q§j‘
sion} displaypd over-ﬁtilization. Goodn$§ and | i
Postman's (1955) 10%. and 2E§'MF groups showéd a

4
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probability matching strategy similar to Johan-

nsen's (1962) 12.5% and 25% MF groups which were
given problems o% low stimulus complexity (1
irrelevant or 3 irrelevant dimensions), )

.Seme of the 1ncon51stent results in the above'
studies may be due in part to the confounding of
the effects of&;:solute cue validity with the differ-

ence between(@

cues in the experimental setting.

absolute validity of the various

Absolute cue validity may be defined as the
degree to which the consi$¢eﬁt tilizétigh of the
cue leads to correct cétegorizai?ﬁp of a series- of
.stimuli (correct béing defined by the feedback be-
ing presented to the S). Giveny /for example, that
MF 1s applied on 20% of the trials then a relevant
cue wouldghave an absolute validity of 80%¢§1nce
a S would be correct 80% of the time if he used the
cue 100% of the time (if he maximized),

The degree of diffe;ence in the absolute va-
lidities of a(pair of éueé may-also be an E?portant
factor in cate orizing stimuli, Spec1f1cally.Aa
cJErwhlch ig valid 80% of the time may have a great-
er degree of. salienca (with respect to absolute va-
liditxg than a-cue which is valid 70% of the time

when each of these cues are contrasted to a-third

L e
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cue whose absolute validity is 50%. The Qiffer-
ence between the first and_thfrd cues 1s 30%‘while
}hé difference between the second and third cues is
.ohly 20%. While the absolute validity of a given
cue remains constant~?5r a given percentage of

ME the differénce.between-that cue's absolute
valiéity'and the absolute validity of other cues
will varylés-tﬁé'percehtage of MF is manipulated
across different gfqups.'

.

__ Scheduling the MF with the restriction that
the‘frrelevant cues be maintained at chance vali-
dity (50% in ali of.the above concept attainment
studies because they were all two category tasks),
or presenting MF in a random sequence caused a

‘reduction in the difference. between the absolute
validity of the most relevant cue and other Yess
;elevant cues, from a 50% difference 1100%-50%)'
to a 10% difference (60%-50%) when the absolute
validity of the relevant cue was reduced from

/100% to 60% (40% MF). Consequently the effects
of absolute validity and the difference between
the-absq;ute validity of cues have been complétely

- confounded in all the above studies.

The existing studies do not provide thed nec-

essary information to conclude whether the consistent
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under-utilization of relevant cues Qith higher
percentages of ‘MF (Goodnow and Postman. 1955: 7
Johannsen, 1962; Pishkin, 1960), was due to the L
low absolute validity of the relevant cues, the |
small dlfferences between the absolute valldltles

of the relevapt and irrelevant cues; or an interaction
of these factors.

It thus seems appropriate, to examine the
effects of absolute validity unconfounded by the
differeﬁce_bgtween the absolute validities of cues
in Erder, péfhaps; to eiuéidate the.diécrepancies
in resultS'%hét'have occufed wi£h iowér percentages
of MF and.to more fully‘detérmine the cause of the
consistent under-utilization of the relevant cues
with higher percentages of MF in these previsus

studies.

Purpose of Present Study
~ The present study was d931gned to observe the
degree of relevant cue utilization in a probabilis-

]

tic ooncept attainment'tabk as a function of ab-
solute cue validity and the. difference between the
ébéolute ;alidity of a relevant cue and a partially
redundapﬁ:;e;gvgnt‘cue.

The absoluté‘validity was varied at four
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levels and the difference between the absolute

validities of the two most relevant cuegs was varied

at tﬁq levels for each of th;'four absolute validity
levels. The 5's were given a problem with one of
four degrees of absolute validity of the relevant‘
cue (absolute validities of 100%, 87.5%, ?5% *and

62.5%) produced through MF (0%, 12,5%, 25% and

37.5% of MF), w1th elther a difference of 25% be-

then the relevant cue and a partially r@dundaht

relevangréue or a difference of 50% between the
relevant cue and a partially redundant relevant
cue, : ¥

The problems were four-category attribute
identification tasks defined by the affirmative

rule, | .

The following hypotheses were prdposed:

1) As absolute validity decreased there would be
a consistent decreése in the use of the most
relevant cue as 1ndlcated by an 1ncrease in the
‘number of errors and trials to solution.

Support for hypothesisrl came from the Morin
(1955), Pishkin (1961, '1960), Johannsen (1962),
Goodnow and Postman (i955)¢studies. WQZre ab-

solute validity was varied between 100% and 60%

w1th a correspondlng decrease in the use.of the

-
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relevant cue,

~-As the difference between the abgolute validities

of the relevant cue and a partially redundant;
relevant cue decféased there would be a corres-
ponding increase in the use of‘ﬁhe relevant
redundant dimensions (as opposed to the irre-
levant dimansi&n) for solving the conceptual
task. Thils increase in use of the relevaﬁt
redundant dimensions would be noted as de-
creased errofs. However, the decrease in the
difference between absolute Qalidities would
also cause a decrease in the amount of differ-
entiation between the relevant cue and the
partially redundant, relevant cue, which would -
require more fria%s per problem'(in comparison
to problems with a higher differencg between
absolute validities) to solution.

Support for hypothesis II came from the
Bourne and Haygood (1959, 1960, 1961) and
Haygood and Bourne (1964) studies where {iom‘

l to 5 irrelevant_dimensions combined with 1

Oor 2 relevant and 1 or 2 redundant relevant

dimensions led to the conclusion that redun-

dant relevant information impro?es conceptual
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" jdentification problems. The Gormezane and &
Grant (1958) Ftudy which employed 0%, 25%, S0%,
and \75% relevant redundancy.with only 1 irre-
le#ant, 1l relevant redundant, and 1 relevant
dimension found that as red Eancy increased
the problem became harder ! ';olve.

The apparent discrepancy between the Bourne
and Haygood and the Gormezano and Grant studies
may be viewed in terms of the different numbers
of irrelevant dimensions used in the studies.
Relevant redundancy in the Bourne and Haygood
studies produced a marked improvement ﬁn per-
formance because th; redundancy probably en-
hanced the salience of the relevant dimensions
thﬁs allowing the”§'e to more quickly eliminate
the many irrelevant dimensions, but-with only 1
' irrelevant dimension, as in the Gormezano and
. Grant study, eliminatidn of " the irrelejant
dimension from consideration was probably
relatively easy thﬁs the negative effect of
redundancy was predominant in that the S's
found it more difficult to differentiate the

most relevant cue. Because the present study

employed Garmezaho and Grant stimuli and usage of

H
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cue it was appropriate to predict that a
higher degree of relevant redundancy would pro-
duce a similar decremental effect, i.e., a
difficulty in the ability tgpdiffeybntiate
the most relevant from a partially relevant
cue,

Groups given problems with the same absolute
cue validities but varying in the difference
between the relevant cue and a partially re-
dundént relevant eue would differ in the ease
of problem solution, Specifically. it was
assumed that under conditions where the cues.
were high iﬁgﬁggolute validity and a large
difference existed between absolute cue va-
lidities of the relevant and the partially
redundant, relevant cues, such cues sholld be
utilized more than cues with high absolute
validity and small différence between abso-
lute cue validities, thus allowing for a fast-
er solution of the problem in the first in-
stance. The latter, should be utilized more
than cues with low absolute validity and a
large difference between absolute cue va-
lidities, which, in turn, should be utilizeﬁ

more than cues with low absolute validity and
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low diffqréncea between absolute cue validities.
These assumptions followed from hypotheses I
and I1 where it was assumed that decrease in
absolute validity would cause decreases in the
most effgétive use of the most relevant cue, and
correspondingly decreases in thé differences be-
tween absolute validities would cause decreases
in the most effective use of the most relevant

cue.
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CHAPTER 11
METHOCDOLOGY AND PROCEDURE

Subjects. The S's were drawn from undergrad-
uate psychology courses. Nine S's were run in each
of the sixteen groups for a total of 144 S's, |
Three additional 5's, not.included in the total
of 144, were dropped because they failed to d;é—
tinguish between specific stimull (different
coloufed slides), VAll the 5's were experimentally
naive, i.e., had not served in any other cbnceéf
stud&. The S's were volunteers who obtained points
for course credit. iSex differenées were equally dis-

tributed across grodps (76=females, 6B=males).

Apparatus. The General Léarning Apﬁaratua
(GLA-6) has been described in detail by Cervin,
Smith, and Kabish (1965). In summary, it allows.
for independent programming\gf two séta of stimulus
lighfs and a sequence of correct responses giving a
large number of sequenti and/or associative
patterns of stimulus lights and response buttons
for one to six S's, with possible intercommunica-
tion among them (omitted in this study).‘.Four
‘time relations betwaep stimull and/or responses

are also under the E's control (time of stimulus onset,
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stimulus duration, response interval, IF delay and
duration). _Once the program is set, the operation
and recording of stimuli and responses are completely
automatic,

As modified, it consisted of three response
panels, separated by wooden partitions, placed in
the S's room. A blue warning light on each panel
indicated the beginning of each trial. Four red
response buttons, located at the bottom of each
ﬁanel} were used by the‘§'s to classify the stimuli.
Yellow feedback lights mounted immehiately above
the response buttons were used to provide the in-
formative feedback.

The control and programming eqhipment was
.locatedﬂinra room adjaéent to the S's room., An
Anscorama 970 slide projector, coupled to the con-
trol equipment, was used to project Bf%mulus pat-
terns on a transparent screen placed on a one way
mirror mounted in the wall separating the control.
and the S's room. An Esterline éngus Ev;nt Recorde
er was uséd to record the catégorization response
made by each S on each trial, together with the’

latency of the response.

The stimulus patterns consisted of variations
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of stimulus card; taken from the Wisconsin Card
Sorting Test. They varied in form, colour, and
number. The form ﬁimension had attributes of |
circle, stér. cross, and triangle: colour dimension’
had attriputes of red, blue..yellow.and green; the
number dimension had attributeé of one, two, three
and four.

? The'relevant.dimensions in this study were
colour and shapé. vihere one was perfectly vélid
the other was the redundant dimension. The irre-

levant.dimension was always the number dimension,

occuring at chance level (25% redundancy).

Design. The design was a 4 x 2 x 2 orthogdnal
design. Four levels of absolute cue validity
produced through the use of misinformative feedback
(0%, 12.5%, 25% or 37.5%) x two‘Qegrees of difference
between the absolute validities-of the perfectly
valid relevant cue and a partially valid,relevan£,
redundant cue (a difference in validity of 25#
between cues or a difference of 50%) x two problems
(colour relevant and shape partially redundant
relevant, or shape relevant and colour partiall&\

redundant, relevant) constituted the design.
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Procedure. The task was a four-category
attribute identification task which required the
Ss to classify a series of 128 stimulus patferna ‘
(0% MF group Ss terminated the task when a criterion
of 16 correct classifications in a row was reached).
The affirmative rule was used for classification,
and was indicated to the S's as the conceptual
principle, in order to conform to the attribute
jdentification paradigm {(Haygood and Bourne, 1965).
The correct classification for any stimulus ﬁattern
was determined by the atiribute rélevant in that
particular problem however, on MF trials the S's
would be misled about the correctness of attribuégs.

At the oneet, all S's were given detailed
tape-recorded instructions describing the stimulus
population and the task (see Appendix B).

All the S's were told that the stimuli would
vary in form, colour, and number, with four attri-
butes for each dimension. (In order to vayy the
differences between absolute validitgfs, the
composition of the sets of stimuli were varied
for the various groups. Specifically, groups
with differing degree of difference between
absolute validities (25% or 50%) had correspond-
ingly different amounts of redundancy between the

partially redundant, relevant and relevant cues.
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.As in the Bourne and Haygood (1960) and the
Gormezano and Grant (1958) studies the absolute
validity of the partially redundant, relevant di-
mengions was increased from the 25% chance level to
the 50% or 75% level, by increasing the degree of
redundancy between the- relevant and the paftia] y
redundant, relevant dimensidns.

1f, for example the relevant dimension was
colour and the partially redundant relevant dimen-
sion was shape then red hight be a relevant attri-
bute and triangle a partially redundant,relevant
attribute. In such a case, & degree of 25% dif-
ference between absolute validities would allow
75% of red stimuli to aléo be triangles (the other
25% of red stimuli randomly divided into circies.
crosses and stars) while a degree of 50% differ-
ence between absolute validities would allow 50% |
of red stimuli to also be triangles {the other
50% of red stimuli randomly divided into cirecles,
crosses and stars).

The irrelevant cue ‘dimension (number) was
maintained at the chance level of 25% validity.

The S's were informed that feedback would

be presented by means of the yellow lights above

the response buttons. The lights would indicate

the correct category for the stimulus on the screen
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(on misinformative trials a light other t%ﬁ; the
correct light would gome on).
The trials on which misinformative feedback
was presented were rgnéomized Qith theyrestriction
that the percentage of MF trials with fhe first
block of sixteen trials and within every succeeding E;
block of sixteen trials corresponded to the per- -
. centage of MF specified By the design for that group.
Fach relevant attrlbute was presented on the
MF trials an equal number of times. For example,
if 12.5% of MF was used in the task then 16 out of
128 trials were MF trials. In those 16 MF trials,
four red stimull would be used if colour was the
relevant dimension and four éreen. four yellow, and
four blue stimuli would make up the total stimuli
for the MF trials., If the redundant relevant
dimension was shape and there was a degree of 25%
difference between absolute validities then three
of the four red stlmull would also consist .of the
redundant rele;;nt attr&bute of trlangles_and
cérrespondingly thfee of. the four MF stimuli
for each relevant attribute would alsc consist
of the{redundant'rélevant attrifute.
For all 5's each stimulus pattern remained on
= X

for 6.0 seconds. A blue warning light of 1.0

second duration, !ppeared on the S's panel
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simultaneously with the presentation of the stim-
ulus pattern on thé screen, Three seconds after
the blue light went off, one of the feedback ligpts
caﬁe on for two seconds. The S's were instructéd
to respond o?ly during the 3.0 second interval
between the time the blue light went off and the
feedback light came on. Follo&ing the two~second
feedback light.the projector was advanced to a
blank slide (no stiﬁhlus,pattern) for 9.0 seconds.
Bourne and Bunderson (1963) and Bourne, Guy, Dodd
and Justesén (1965) have shown that a 9,0 second
post-fe%dback'interval is the most facilitating in
experimental attribute learning concept studies
where feedback is immediate and there is only one
irrelevant dimension. ‘

At the end of'the_9.0 second inter-trial or .
rest:intérval the blue light came on again, while
at the same time the projector was,adfanced to the
next stimulus pattern. _

Three 5's were run simultaneously on the GLA.
When one or moré of the S's falled to show up they
were run at a later time under thé\conditions spe-
cified for that treatment. )

‘The S's were asked at the conclusion of the

experiment to write down the four concepts they had

arrived at in responding to the stimuli.
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A few final restrictions on the stimuli sequences

worth noting were that: a) each concept was to be

represented equally often within each successive

block of sixteen stimuli; b) no two positivé }n-
téﬁces Qf a concept category followéd each other.
Eighﬁ_such random sequences were made up for each

ﬁroblem. The relevant-attribdte défining each

category for a given problem was counterbalanced s

.

across different groups within the limits of the

-

design. . .o . .

\
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.. . <% < < RESULTS

Each §'s performanece was recorded in terms

: of the foblOW1ng scores: 'Ia) total errors to crl-
terlpn. 1.e..”erre}s to a criterlon of 16 carrect
'reeponsea.consecutively or number of . errors to the

end of léé tnlals if crlterlon was not reached;
(b) total errors; (c) trials to criterion: (d) sol-
v1ng of the problem; i.e., reachlng the criterion
of 16 correct responses in a row; (e) errors due-
to responses exceeding the latency interval, lne.}

correct responses.considered as:errors because the

3.0 second response interval was exceeded.

s

Errors to Criterion., Figure I ehows the
errors to.criterion for the 25% and 5d%fdegrees
.of difference betweah absolute'validities at ali

\ levels of MF.~ An analysis of variance on the )
errors to crlterlon (see Table 1), revealed a
significant main effect for the different degrees
of MF (F=60.39, df=3/128, p<.0l) indicating that
MF'(O%.,12.5%. 25%, ‘37.5%) caused differing degrees‘
of performance decrement.

Specifically, a Newman-Keuls analysie-(see
Table 2) revealed that the 37.5% MF group mean

(76. 9&) was 31gn1f1cantly different from all other
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FIG. 1.’ Mean errors to criterion for"the
25% .and 50% degrees of difference between
absolute validities for the four 'levgls of -
MF. M . s !



SUMMARY OF AN ANALYS1S OF VARIANCE ON

TABLE 1

ERRORS TO CRITERION

33

Source - df MS F
Differences Be-
tween Absolute .
Validities (D) - 1 608.45 1.44
MF 3 25349.45 60, 39%#
Problems (P) 1 616.70 1,46
D x MF 3 1113.20 2.65
D xP -1 513.77 1,22
MF x P 3 145, 64 1
D xMF xP 3 571.98 1.36
Between Subjects | 128 419,76
Total 143

#% p<l,01
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’ TABLE 2
NEWMAN-KEULS Qr VALUES FOR DIFFERENCES BETWEEN.
PAIRS OF ORDERED MEAN ERRORS TO CRITERION
SCOREY FOR MF

MF

0% MF  12.5% MF 25% MF  37.5% MF

MEAN ERRORS 12.74 39.58  49.77 76.94
12,74 26.8%  37.03%% . 6, 20%*
39. 58 - 10419 37. 364
49,77 ' 27.,17%%
76.9“‘ V L) __.._.__.
*#* pn«<,01

* p<C.05
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meapé at the .0l level of confidence, while the
25% MF g;oﬁp mean (49.77) did not differ from the
12;5% MF group mean but was-éighificantly differ-
‘eﬁt from all other means at the .0l level of':
confidence., The 12.5% MF group mean k39.58) was
significantly -different from the 37.5% MF group
“mean at the ,01 {evel and from the 0%'MF group
mean at the .05 level of confidence.-not'diffpring
from- the 25% MF group mean..lThe 0% MF group mean, .
(12.74) was significantly different from the 37 . 5%
MF group mean and the 25% MF group mean at the

.01 level and at the .05 level of confidence it
differed from the 12.5% MF group mean.

These results indicate that although increases
in MF made the task more difficult, in general, there
was no étgtistically-significant gécremeqt inMres-
ponse for the increase.jn 25% MF from the 12.5% ‘
MF level. _. |

No othep effects were found to be significént
on the errors to criterion data, however, the ‘inter-.
action of MF and differences betweeh absolute vali-
dities approached significéﬁce at the .05 level |
(F=2.65, critical F.65=2.68){ Since hypothesis

III had involved a prediction of differential
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‘interaction effects, however, the Newman-Keuls
procedure (Winer, {;;l), was used to determine
whether the Interaction group means did differ
statistica}ly (aee‘Téble'j). _

For the groups with a 25% difference between
absolute validities (means: 0% MF=14,83; 12.5% MF=
41,051 25% MF=39.77, 37.5% MF=75,16) it was found
that the 37.5% MF group mean differed significantly
from all other groups at the .0l level of confi-

.ﬂence. -The 25% MF group did not differ signifi-
éantly from any groups with the excepiion of the
37.5% MF group. The 12,5% MF group mean was
significantly different from the 0% MF group at ..
the .05 level ;f confidence. | i

For the groupé wifh a 50% difference betwéeq‘
absolute validities (means: 0% MF=iO.66| 12.5% MF=
38.11; 25% M-F=59I-77/? 3?.5_% MF=?8.?2)' it was found

~that the 37.5% MF grouﬁ mean differed from the 0%
MF and 12.5% MF groups at the-.Ol level of -con-
fidence but did not differ Bignificantly from

the 25% MF groﬁp. ' The 25%.MF group mean differed
only from the 0% MF group at the .0l level of
édnfiqence. . The 12, 5% MF group mean differed

from the 0% MF group at the .05 level of confidence.
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TABLE 3

NEWMAN-KEULS_Q1~VALUES FOR. DIFFERENCES BETWEEN
PATRS OF ORDEKED MEAN-ERRéRS T0 CRITERION
FOR TWO DREGBEES OF DIFFERENCE EETWEEN ABSOLUTE VALIDITIES

25% DIFFERENCE BETWEEN ABSOLUTE VALIDITIES
o 3 - ;

[ 4 T 7

0% MF 25% MF 12. 5% MF 3?.5% MF

MEAN‘ERHMHS 14,83 39,77 41,05 75,16
14.83 . 2b.9u - 20,224 60,330
39.77 A . .24 35.3gus
h1.05 N -h ' L e "Bhrii*?
75.16 o -

50% DiFFERENCE BETWEEN ABSOLUTE, VALIDITIES

\ 0% MF  °12.5% MF 25%%¥F . 37.5% MF
MEAN ERRORS '16.66 38,11 59,77 38,72
] . . ’ -
10.66- 7 27.L5%  49,11## 68, 06%%
38,11, .t 21,66 BO,6Lew
59.77 18.95
7R.72 -

p

*% p<7,01

e
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In summary, this data shows that MF affected
the groups with 25% and 50% differences in absolute
cue validities in different ways. For the 25% \/>
l'degree of difference in abaolu%e validity small
l(12.5%) as yell as very large (37.5%) amounts of
MF pro&dced large decrements in performance as
comparéd with the 0% MF group while a moderate
amount of.MF (25%) prdved to have a lesaser effect.
-On the other hand, for the 50% degree of difference
in absolute validities a consistent decrement, in
performance was ﬁfodyced by each increment in MF
when compared with the 0% MF grgpp. Howevef, given
soﬁe MF (12.5%) only a fgrﬁ large aaditipnal (,
increment in MF (3?.5%)'led to a furfher:deterio-
. ration-of ﬁepformance. .
A comparison of the diffgggnees between
theiﬂean errors to critérion scores at each of
the 4 MF levels for the 2 .degrees of difference
between absolute validities was also made (see
Table 4) using the Newman-Keuls procedure. ' .
The differenﬁe between the 25% MF grbups'- . o
for the 2 degrees of absolute validity differ;nce
(25% and 50%) was signific:&t at the .Os.level

of confidence, indicating tﬁat fewer errors to
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NEWMAN-KEULS gy VALUES FOR EACH DIFFERENCE BETWEEN

PAIRS OF MEAN ERRCORS TO CRITERION

AT 'EACH MF LEVEI, FOR TWO DEGREES OF

DIFFERENGE BEI'WEEN ABSOLU{E'kaIQITIES-‘

0% MF

DI1FFERENCES BETWEEN
ABSOLUTE VALIDITIES

507

12, 5% MF

DIFFERENCES EEI'WEEN
ABSOLUTE VALIDITIES

" 25% 25% 50%
MEAN o MEAN |
ERRORS 14,83 10.66 ERRORS b1.o5 - 38.11
14,833 ERY 41.05 2.94
10,66 37,11 .
S
Q - 4
. 25% MF 5 37. 5% MF
DIFFERENCES EETWERN . % DIFFERENCES BETWEEN
'ABSOLUTE VALIDITIES. ABSCLUTE VALIDITIES
25% 50% 25% '50%
MEAN ‘ MEAN - L
ERRCRS 39.77 59.77. ERRORS  75.16 78,72
39.77 -20% 75,16 ' -3. 56
59,77 . 78.72 = \
-1 :
* p<.05 )

~
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"solution.ﬁere made given the smaller degree of
differenbe'(25%) between the absolute validities of
the two relefant and partially relevant, redundant
cues,

Table's shows the means and the standard
deviations for the different groups of S's for the

errors to criterion data.

Total Errors. .It was considered worthwhile

to look at total errors (including errors past the
criterion’ of 16 correct responses in a row, exclud-
ing the 0% MF groups) since such errors would in-

L
dicate a change from the maximizing strategy

necesgsary for)the achievgmént'bf the 16 consecu-
tive correct responss cr;teriSn. ' S
Figure 2 shows the mean total errors for the
25% and 50% degree of difference beiween absolute
valiéities at all levels of MF. An analysis of
variance on the total errors (see Table 6), re-
vealed a significant main effect for the different
levels of MF (F=64.63, df=3/128, p<.05 indicating
that the 4 different degrees of MF causeﬁ differ-

ing degrees of performance impairment. A Newman-

Keuls analysis (see Table 7) on the MF means



TABLE 5 T,

GROUP MEANS AND STANDARD DEVIATIONS

FOR ERRORS TQ CRITERION DATA A S

DIFFERENCES BE‘i‘WEE‘N ABSOLUTE VALIDITIES

25% 50%
MF - PROBLEM
COLOUR .— SHAPE COLOUR SHAPE
X=14,66 X=15, 00 ¥=10.00 | Y=trﬂ3§
U% ‘ .
SD=7.74 SD=11,13 SD=5.40 SD=7.28
%=32. " x=bo, X=45. X=30.
o 32.77 _ 9.33 +5.55 3})6
i12. .
' $D=29, 69 SD=14.98 $SD=27.16 $D=30.86
X=35.11 X=blb, bl X=55. 44 X=6l.11
25% - | : '
SD=21.63 $SD=28.48 SD=29.30.| SD=26.31
X=72.4b X=77.88 X=75.55 X=81.88
37.5% ‘
SD=12.67 .SD=16,16 SD=11.82 SD=16,41
MEAN = X

STANDARD DEVIATION = SD
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i
FIG. 2. Mean total error scores for the I
25% and 50% degrees of differences between
absolute #alidities as a function of the level
of MF. ‘ o
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TABLE 6

~

SUMMARY OF AN ANALYSIS OF VARIANCE ON
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TOTAL ERRORS a
sSource ~daf MS F
Differences Be-~ \
tween Absolute
Validities (D) - 1 880,11 2.24
MF - 3 25348, 97 6l , 634
Problems (P) 1 529,00 1.3
D x MF . 3 1053.39 2,68
DxP 1 330.02 . Bl
MF x P 3 123.13 .31
D xMF x P 3 330,34 .84
Between Sd%jects 128 © 392,16
" Total 143
## p<.01
# ‘ :.05

‘\S
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 TABLE 7
NEWMAN-KEULS qp VALUES FOR DIFFERENCES BETWEEN
PAIRS OF ORDERED MEAN TOTAL ERRORS
FOR THE DIFFERENT LEVELS OF MF

MF P
0% MF  12.5% WF 25k M 37.5mmE €

"MEAN ERRORS ' 12.74 40.85 50,94 76.9%4 '
12.74  Tp8.11% 38.20%%  6h.20ee 7
0.85 - - 10,09 36.09%

50.94% _  26.00%%

76.9% J

% p<C.0k

* p<05

[RRWESIER WA, - - |
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(means: 0% MF=12.74) 12.5% MF=40.851 25% MF='50'.9'1+_;
37 5% MF 76.94) showed the same 31gnificant re-
sults as the Newman-Keuls run on the errors to
criterion data (see Table 2)‘ind1cating that in-
creases in the level of MF produced increased
errors with the exception of a lack of éfgﬁifi-
cant increase in errors from %?ﬁB% MF to 25% MF \
levels. \

A significant interaction between the effects
of levels of MF and the degree of difference be-
tween absolute cue validities (P=2.68, df=3/128,

P =.05) revealed that the performance of the 25%
and‘so%'éroups of differences between absolute

. validities diifered écfoss the 4 levels of MF.

A Newman-Keulé-analysis (éee Table 8) give the
same significant results as the Neﬁman-Keuls run
on the errors to criterion data (see Table 3) in-
d;cating that the amount-of MF produced effects
which differed for the groups of 25% and 50%
difference in absolute validities.-in the same

way that was reported for the errors to criterion
data. The only deviation from the pattern occured
in the 25% degree of difference group in which all

levels of MF (including the 25% MF condition) led
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TABLE.B '

NEWMAN-KEULS @p VALUES FOR DIFFERENCES BETWEEN
PAIRS OF URDERED MEAN TOTAL ERRORS

FOR DIFFERENCES BETWEEN ABSOLUTE VALIDITIES

1

L

25% DIFFERENCE BETWEEN ABSOLUTE VALIDITIES q

0% MF - 12.5%4 MF  25% MF  37.5% MF 

MEAN ERRORS ~ 14.88 40,72 40,83 . 75,16

14,88 > 25,84 25.95% 60, 28%%
bo.72 - W11 Iy, Lhss
40,83 _ 3433w
75.16 ‘

50% DIFFERENCE BETWEEN AESOLUTE VALIDITIES

0% MF 12.5% MF 25% MF 37.5% MF

MEAN ERRORS 10.61 40,88 61,16 78.72
. . . 1y
10.61 ' - 30.27%% 50, 55%#% 68.11%% )
40,88 j ' 20. 28 37,848
61.16 ' ' 17.61
78.72 ' |

L

A% p<.OLl o
*  p<LoG5
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to a decrement in performance as compared to the
0% MF group. |

A comparison of fhe differences between the
mean\tofél error scores at each of the & MF levels
for the 2 degrees of differean‘between absolutea
validities was also made using the Newman-Keuls
procedure and gave the sgmé-aignificant results’
as rhe NEwman-Keuls run on the mean errors to
- eriterion scores (see Table 4), —
. No other effects were found to be signifi-

.cant.on the total errors data.

'Triais to Criterion.l Data on trials to"

crlterlon, errors to criterion and the abillty
to verbalize the correct concept are shown (Appen-

dix C) for each S as a functlon of the dlfferences

-

between absolute valldities and MF.
An analysis of varlance on the trials to
crltéq}on data (see Table 9), revealed a significant

main effect fpr the L MF levelg (FP=86.83, df=3/128,

*1,-5's.who did not ‘reach the criterion of
16 consecutlve correct ‘responses were a831gned a
score of '128. The criterion run of 16 trials
.was not included in the total for the S's who
achieved thlB criterion, . .
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TABL
SUMMARY OF AN ANALYGIS OF VARIANCE ON

s TRIALS TO CRITERION -

e
Source daf M5 F
bifferences Be- )
tween Absolute AN A - .
Validities (D) 1 351, 5 Yy
MF 3 72636.0 [ B6, B3
Problems (P) 1 L65,.8 .35 3
D x MF 3 1247.38 1.9 -
D x P 1 2093, 06 - 2. 50
MF x P . . 3 83.?5 .10
D xMF x P 3 2304, 28 2.75%
"Between Subjects 128 836.49
A}

Total 143
## <, 01
*  p<C.05
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e .
p~ .01) indicating that tasks-with different MF

percentages varied in ease of acquigition.
Specifically, a Néwman-Keula’analysls (see
Table 10) showed that prohlems with 37. 5% MF (mean=
12?f38) took signlficantly longer for S's to
Bolve (.01 level of confidence) than tagks w1th
other percentages of MF except the 25% MF group
which did not Qiffer significantly, 'The 25% MF
problems caused S's to take a significantly
larger number of trials to solve in comparison to
the 0% MF tasks (.0l level of confidénce) but did
not differ significantly in number of trials to

golution from the 12..5% MF or the 37.5% MF tasks.
The 12,5% MF tasks took logger to- solve than the
0% MF tasks and less time to solve than the 3?.5%
MF taské (significant at the .0l level) but did
not differ. 81gn1f1cantly from the 25% MF tasks.
Flnally, the 0% MF tasks required significantly

fewer trials (.0l level of confidence) than a;l
other MF tasks.

These results point out once ageain that as
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TABLE 10
NEWMAN-KEULS gy VALUES FOR DIFFERENCES BETWEEN
PAIRS OF ORDERED MEAN TRIALS TO CRITERION

FOR THE DIFFERENT LEVELS OF MF

X,
MF
0% MF  12,.5% MF 25% MF  37.5% MF
MEAN ERRORS 21.58 80.72 ki?o.sb 127.38
21. 58 ' | 59, 14 78 gp#x 105, R0%*=
R0.72 ‘ " 19.78 16, 66w
100.50 \ ‘ “\? 26,88
127.38 - '
27.38 f g —

% p<.0l . 7"' |
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MF'wanincreased the problems became harder to
solve, | |

A significant second order interaction of
problems x level of MF x dfgree of difference
between absoclute validities was also found (F=
2,75, df=3/128, p<.05). .

Figure 3 demonstrates(&hat the significant:
effect is mainly due to the reversal effect where
colour showed a greater ease to soiution at the’
25% difference between absolute valldltles while
shape showed 2 greater eade to solution at the _
50% dlffereqce between absolute validities., The
discrepancieé between colour and shape were most
accented at the‘25% difference between absolute
~ validities. No other effects were found :3>be

significant on the trials to criterion data.

Number of Splving Subjegts. All of the 36

S's who were tested withou¥ MF solved the concep-
tual bfoblemu .0nly 1 of t 36 S's at the maximum
37.5% ME level solved the conceptual problem.
Table 11 shows obtained frequencies for the numﬁer

" w

of solvers for the different MF. levels at both the

LJ

' 25% and 50% differences between absolute validities.

L
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FIG. 3. Mean trials to criterion for'ecolour
and shape relevant problems as a function of
the level of MF.
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.

TABLE 1

S

OBTAINED FREQUENCIES FOR NUMBER

OF SOLVERS ~
“~N

DIFFERENCES BETWEEN ABSGLUTE'VALIDITIES

25% 50%
MF
0% . | 18 : 18
\

12. 5% - 10 13
25% | 9 ‘ + 5
37.5% | ~ 1 : 0

L{ .
18 S's were run per block
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A Chi-square‘analysis on the frequency of
solving indicated that differences'between absolu£§
validities of the relevant and partially redundant
rélevant cues played no specific role in the s01v- _
ing of the task (Y 2=2.46, dr=3,, p25.05). . }//'

A Chi-square analysis on the {ffqueﬁcy of
®° solving at the different levels of MF showed
t?' ' that MF was'a significant determinant of S's
ability to solve (L 2=35.28, df=3, p<<.0l) anc;
as sﬁch; incfeases in percentages of MF made a
éﬁgnificant difference in the frequency of problem
solution, ¢n that, asIMF increased fewer Ss were

/ ' able to solve the problems,

Errors Due to latency. Correct responses

were colinteg as errors{ when §'s\?xceeded a 3.0
second létency interval. An anafysis of variance

(see Table 12) showed that no specific groups

'.%

exceeded the 3.0 secénd response intéfval sig-
nificantly more than any other groups and thus

0 groups had a significantly higher error c&ﬁnt
Zecause of penalﬁies from late responses. Appen-
dix D gives the mean errorsdue to latency for each

i
</ - MF leYel at the 2 degrees of difference between

S~



TABLE 12 /
SUMMARY OF AN ANALYSIS OF VARIANCE
~"ON ERRORS DUE TO LATENCY

Sourcef af \H MS . F
Differences Be- ) 3
tween Absolute. ' '
Validities (D) 4 1 31.35 . ] 2.07
MF 3 18,54 1.22
Problems (P) 1 .15 . 00
D x MF 3 13.89 .91
DxP 1 1.37 . .09
MF x P 3 20,90 { 1.38
D x MF x P 3 32,0 ' 2.31°
Between Subjects 128 15.14
Total 143
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abeolpte vaiidities.

Cue Utilization at End of Task. Figure 4

.shoee the means for correct responses for groups of
S's on the last block of 16 t;iais (in segmente of
4 trials). Since the introduction‘(Chapter I) of
related studies dealt extensively with cue utiliza-
tion (uee of the most relevaﬁt‘cue as ;ften ag it
was.rewarded.= matching behaviour, use of the most
relevant cwe more than the amount it was rewarded =
over-ﬁtilization. uge of the most relevant cue for
all trials = maximizing strategy, use pf the most
relevant cue less than the amgunt it was rewarded =
under-utilization), it was felt that some data of
utilization of cues in terﬁs of correct reeponsee
//’\hfn the lasf block of 16 trials should be compiled.
Figure 4 reé.ea}'le that the 12,5% MF levels
p;oﬁuced matching behaviour for both groups'of
difference'between absolute ﬁalidities while the

,37.5% MF level also approached a matching” strategy

\.| w

for both groups of difference between absolute
validities. The 25% MF level showgh”over-utill-
zation at the 25%-difference in absolute validities

while the 25% MF level showed under-utilization ‘i}
: /
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FIG. 4. Mean correctxsponses on last
block of 16 trials for the 25% and 50% -
degrees of differences betiween absolute
validities as a function of 4 trial
segments. '
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- CHAPTER 1V

DISCUSSION - .
. -

The first'hypothesis advanced in the Intro-~
duction speculafed that as the absolute validitieg
of the cues were decreased (as MF percentages
increased) there would be a consistent decrease
in the use of the most relevant cue.

" The use, or lack of use of the most relevant_
cue is (experimentally) determined, chiefly by the
number of errors made by S's in éolving the_task.‘

" The errors to criterion data support this first
'ﬁypothesis in that as MF percentages were in-
‘creased thes8's made more errors (gsed tﬁe most
relevant cues less). than S's run at lower MF
percentages; i

The total errors q%té corroborated this
level of MF to frequency of errors felationship.
The degree of use of the most relevant cue may
also be surmised from the number of trials that
were necessary for S's to’'solve the tasks.

Trials to criterion data indicate that S's who

<. were tested with lower absolute’ validities of
‘x\w,/,#:j{>cqes. did take longer to solve the tasks than
_S's with higher absolute validities of cues.

L]
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. ) b

Since the most relevant cue must be utilized
consisténtly over a number of consecutive trials (16)
in order to solve the task, it is approériate to
also consider the number of solving S's to verify
any increase or décrease in the use of.tﬁe‘most ;
relevant cue., Again, it can be concluded (from
frequency of solutions)"that as absoluté validity
decreased use of the most relevant cue decreased.

The results of the present study are in
agreement with gorln {1955), Pishkin (1960. 1961),
Johannsén (1962) and Goodnow and Postman "(195%) .
in that as fhey vafied'levels of absolﬁ%é cue
validity between 100% and 60% they no®d corres-
ponding aecreases in the use of the re%agent cues.

The predictions stated under Hypo%hesis 11
were twofold., It was hypothesized that the 25%
difference in absolute cue validities-ﬁould
facilitate the use of the relevant and partially
r;dundant.relevant.dimensions for solving the
conceptual task thus reducing the number of -
errors to solution, 1t was also hypothesized
that the 25% difference in cue validities cora-

»
dition would require more trials to solve the tasggi

than the 50% difference in absolute validities
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~

group because of the greater difficulty in dis-
criminating the most relevant cue in thefformer
inétance. '

No significant main effect due to degree of
differenée between absolute cue validity was .’
found for the errors to criterion data, the to-
tal errors and the trials to criterion data.
Thus Hypothesis I1 was not supported. However,

a Newman-Keuls ‘test run on mean errors-to criterion
for the 25% and 50% degrees of difiiifnce in cue
validity at each level of MF showed—a significant
difference for only the 25% MF. level. The dif-
ference was in the predicted direction, however,
since the 25% difference group'made fewer errors
than the 50% difference group.

_The second part of the second hypothesis
claimed that the 25% difference in abs=oluie
validities groups would take longer (use.more
trials) to solve the tasks Ehan‘would the- 50%
groups. “The trials to criterion data do not in-

. . 1
dicate any such differences in numbers of trials

- to solution,, The data on the number of solving

S's also shows no differences in performance be-

tween the varying differences in absolute validities.

@ ! .

LS
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The assumption of differences in nu@bers of
frials to solution was made from consideriné the
Gorﬁezﬁéo and Grant (1955) study and the Bourne |
and Hgygoﬁd (1959, 1960, 1961) and Haygood and
Bourne (1964) studies. As previously stéted these
studies derived different conclusions about the
effects of redundancy. The Bourne and Haygood
studies reported'that re&undancy increased thg
ease of solution of the problem (less trials to
solution ‘as redundancy increases) whilé the Gor-
mezano and Grant results concluded théf redun-
dancy decreased the ease of solution of the problem
(more trials to solutlon as redundancy increases).
These studies wgré run under different con-
ditions which could account for the'different
results obtained. The Bourne and Haygood studies
used up to 6 irrelevant dimensions and a
100% redundancy when redundancy,occureggﬁo con-
clude that redundancy incressed the ease of solu-
tion of the problem. The Gormezano and Grant study
used only 1 irrelevant dlmen51on and varied the
percéntage of redundancy (O%. 25%, 50%, 75%) when °

redundancy ‘occured to conclude~tiiat redundancy

decreased the ease of solution of the problem.
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Because the present study used similar stimuli

patterns (Wisconsiﬂ Card Sorting Test cards) to

the Gormezano énd Grant study:with only 1 irrele-'.
vant dimension ana variations of redundancy (50%

ahd 75%), it was originally hypothesized that the
'same effect of incredsed frials to solution would
be noted by the 25% differeﬁce in absolute validi-
" ties groups (7-5% redundancy ) over the 50% groups
(50% redundancy).

The results of the present study showed no

significant differences in number of trials to
) _/"\\,/ -

criterion between the varying degrees of redun-
dancy‘(25% and 50% differences in absolute vali-
dities or 75% and 50% reaundancy. respectively)
do not coincide with the Gormezano and Grant
findings of more trials to criterion for the 7 5%
redundéncymgroup in comparison to the 50% redun-
dancy group. The findings of this. study do not
agree with the Bourne and Haygood findings either,
because'thgy (Bourne aﬁd’Haygooe) also reported
differences due to amount of redundancy although ,
amodht of redundancy in those studies referred

to number of reghndant dimensions rather than per-

centage of redundancy contributed by one partially
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relevant dimenaion,

The second order interaction effect of prob-
lem x MF x percent of differences between absolute
validities found on the trials to criterion data
should be notgd.. When colour was the relevant
and shape the redundant relevant dimension S's
solved the tasks in fewer trials than the shape
relevant and colour redundant relevant groups at
the degree of 25% difference between absolute va-

_lldltles. Thus Figure 3 indicates that colour may
have been utilized more as a highly redundant di-
mengion than was shape. In other words the Ss

may have used the redundant cue more for ‘classifying
stimuli when colour ;as redundant and- redundancy was
high-(75%), This apparent utilization of the colour‘
‘dimension over the shape diménsion was not statis-
:tlcally gignificant for the trials to criterion data,
or the errors to criterion data, or the total errors
data,

*The third hypothesisg postulated-uhdér thel
mrpose of thls study speculated that groups with
the same MR:éercentfges but v ylng.ln the percen-,
tages of differences bet?&en absolutg validities
would differ., Logic for this hypothesls was based<;

4
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heévily upon the assump;ions‘from hypothésié 11
where 25% differences iﬁ absolutg validities
groﬁpa were to use more trials and make fewer
“~errors than groups of 50% differences iﬁ absolute
validities.

In that Hypothesis.III predicted the specific
groups to vary in performance in relation to
differences between absolute validities it has
nét'been supported except for the differences at
the 25% MF level. Here, a difference between the
relevant and partially redundant, relevant cues of
'25% led to a greater relevant cue utilization then
a difference of 50% as shown by the errors to cri-
terion and total errors data.

Perhaps the reassn that a differential effect
due to the degree'of difference in cue validities
‘showedAup only for the intermediate level of MF
(25%) is that at a low percentage of MF ( X )
the concept problems‘were solved in so fewli;ials
as to preclude exposure to all but a small propor-
tion of the set of stimuli. The differencés in
cue validity, or even the fact of pérfial rgdun-
dancy between twp stimulus dimepsions might not

have been discriminable to most S's, \thus preventing

[ron N
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the occurrence of differenfial effects. At tﬁe
other extreme (37.5% MF), the length of practice
allowed ta the Ss (128 trials) may not have been
sufficlient to discriminate:any regularitiea with
respect to cue validity against the large amount
of "noise" introduced by the MF.

Some additional support for Hypothesis III
is provided by the comparison of the effects of
different levels of MF for the 25% degree of‘
‘difference in cue validities as compared to these
effects for the 50% degree of difference condition.
For the 25% degree of difference condition small
(12.5%) and large (37.5%) increments produced
statistically significant decrements in perfor-
mance as compared - to the 0% MF group, while the
intermediaté level of MF (25%) did no%t produce a
‘ statistically significant decrement in errors to

criterion. On the other hand, all levels of MF
significantly degraded pe}formance for the 50%
degree of difference condition when compared to

the 0% MF group.

\/4k Overall, it is clear thbuéh that the majes

determinant of the problem solving perfprmance’
D— "\
in the current study was th¥ .degree off cue



67

‘validity of the ;élevant cue, as manipulated by the
level of MF, and not the degree of difference ba-
tween the rélevant cue and the partially redundant}
relevant cue. Thus the present results confirm
the findings of earlier studies (i.e., Morin, 1955,
Goodnow and Postman, 1955, Pishkin, 1960) with
respeot to the decremental éffect of different
levels of MF on concept attainment perforhance.
These resulfs also suggest that the eonfounding
between the level of relevant cue validity and

the degrée‘of difference in validity, which pre-
vailed in the earlier studies, probably is not

an important factor in the interpretation of the
earlier findings.

Because thé introduction of this study re-
ferred to the terms "over-utilization," "under-
utilization,” and “matching behaviour” in des-’
cribing performance on other related studies,
it may -be clearer to rephrase the<findings of
. dimension or cue usage here in such terms.

The 25% difference in absolute validities
groups showed matching behaviour of the most
relevant cues or dimensions at the,lz 5% MF

and. the 37. gé MF levels while the 25% MF level
AN

L e i)



68

[ S

showed over-utilization. At the 50% difference
in.absolute validities groups showed matching
behaviour of the most relevant cues or dimensions
at the 12, 5% MF and the 37.5% MF levels while the
25% MF level éhowed under-utilization, fThus

Hypothesis II predicted correctly the increased

usage of the relevant dimensions at the 25% MF

level for the degree of 25% difference in absgo-
lute validities over the 50%, but the other levels
of MF (12.5%, 37.5%) showed no significant dif-

ferences contrary to the hypothésis;_

7
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. APPENDIX A‘
STIMULUS PATTERNS USED

1. 1 red triangle ' 33. 1 red tross

2, 2yred triangles ) ) 34, 2 red crosses

3. 3 red triangles - 35, 3 red.crosses

k. 4 red triangles -~ 36, 4 red crosses
5, 1 green triangle 37. 1 green cross

6. 2 green triangles ‘ 38. 2 green crosses

7. 3 green triangles . 39. 3 green crosses

8. 4 green triangles 40. 4 green crosses

9. ,1 blue triangle 41, 1 blue cross
10. 2 blue triangles | 42, 2 blue crosses
11. 3 blue triangles 43. "3 blue crosses
12. U4 blue triangles 4L, 4 Dblue crosses
13. 1 yellow triangle ‘ 45, 1 yellow cross
i%. 2 yellow triangles '46.. 2 yellow crosses
15. 3 yellow triangles .47. 3 yellow crosses
I6. 4 yellow triangles . 48. & yellow crosses
17. 1 red circle 49, 1 red star
18, 2 red circles . 50. 2 red stars
19. 3 red circles 51. 3 red stars
20. 4 red circles : 52, 4 red stars -
21. 1 green-circle _ " 53, 1 green star —
22, 2 green'ciréles 54, "2 éreen stars
23. 3 green circles- . 55. 3 green stars
2. 4 green circles 56, 4 green stars
25. "1 blue circle . " 57. 1 blue star .
26. 2 blue circles "~ 58, 2 blue stars
27. 3 blue circles 59.. 3 blue stars
28, 4 blue circles 60. 4 blue stars
29.. 1 yellow circle - 61. 1 yellow star
30. 2 yellow circles - 62, 2 yellow stars
31, 3 yellpw'circles 63, 3 yellow stars
32. L4 yellow circles _ 64, 4 yellow stars

-
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‘ APPENDIX B

Instructions

"Your task is tp learn how to categorize
cofrectly é series of stimuli just like the one
which is belrg projected on the screen in front of
you, ‘Each stimulus that ydu will see, will belong
to one of four‘categories. These categofies are
symbolized'by the four buttons at the bottom of b
your panel. To say.zt another way -- each stimulus
that you will see on.thé.screen will belong tolone
of ‘the four buttons. Your task is to find the
basis fo? categorizing each stimulus into the
correct category.

Now let me describe.thq wayé in whiech the

stimuli you are going'to see will differ from

-each other. Note that the stimulus has a, figure.

The figure will vary in four ways. The figure
will vary, in-shapé, it will be éither a circle;
a star, a cross or a triangle. The colour of the——

figure will be either red, greén,iyellow or blue.

. The number of the figures in any one stimulus

will be either one, two, three, orjfour.".(THE
EXEERIMENTER POINTED TO TEE PARTS OF&THE STIMU- (//
LUS AS HE DESCRIBED THEM. THE ORDEB‘Iﬁ'WHICH THE'
DIMENSISES_WER% DESCRIBED WAS COUNTESBALANCEQ |

)
-(

~

+

"L



7
Appendix B continued

ACROSS SUCCESSIVE GROUPS OF §S.),
"All of the stimuli can be classified cor-

rectly once you discover the one stimulus charac-

teristic which defines each category. For example,

the stimulus characteristic might be number of
figures. So-all single figures would go into one
category, let's say button 1; all'douﬁ;e figures
would go intd category 21 all triple figures into
category 3: and finally, all stimuli which showed
b figures would be correct for button k4, Ll‘E)r it
might be the colour so that all.red figures would
g0, let's say into category 1; all green figures
would go into category 2; all yellow figures into
category 3: and finally, all stimuli which showed
blue figures would)be correct for button &,
Lastly, all of the stimﬁli may be classified
correctly according to the shape of flgures. if
'so, all circle figures would go into one category,
~let's say button 1; all star figures would g0
into cafegory 2; all cross'figﬁres into category
33 and finally, all stimqli which showed triangle’
figures would be correctifor button 4." (THE
ABOVE -DIMENSION EXKMPLES WERE COUNTERBALANCED

ACROSS SUCCESSIVE GROUPS OF Ss. ).

a
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"One stimulus characteristic will be most
correct for categorizing.;hdwever one or both of
thé-femaining two charact;ristics may allow par-
tialiy correct categorization. So your task, is
to discover the stimulus characteristic which

defines each of the four categories best.  /
e

You will discdver'the‘cgrrect concépt by
classifying each stimulus into ?nq of the four
categories;and then finding ou£ whether you were
correct or incorrect. At first, of course, your
réspdqses to the first few stimuli will be pure
guesses, but as you continue to respond to th;
stimuli you should notice a similarity befweén-
the stiquli which are éorrect for a particular
category, that is, all stimuli which are correct
for button 2 will have something in common. That
something in common will be, of course, the stim-
ulus characteristic which begt defines concept
. category two. Once you have discovered what 7
stimﬁli go with each button; keép'on responding
correctly, because it is important to get as many'
correct responses as poésible.

Each trial will begin with the presentation

fom

of a stimulus on the screen in front of you. At
) ° . o

Y,
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Appendix B continued

»

the same time as the stimulus appears a blue
light at.the top of your panel will come on.,
When you seé'the light and the stimulus, decide
.upon which bufton you are going to press and press
it immediately after the blue light goes off. Don't
wait until the stimulus goes off the screen, but

: :
press as soon as possible after the blue light goes/}

off; -Legtne emphasize égain -- do press as soon
as possible after the blue light goes off the screen.
The stimulus will remain on the screen for
six secoﬁds bﬁt you will.only be allowed three
"seconds after the blue light goes off.LtQ respond.
" A\response’ before the blue light goes off will
be counted as an error. |
After your three second reéponse interval, you
will be infoﬁied about the correctness of your
respopse for that stimulus,
kfter your three second response interval hég:-
elapsed otie of khe four orange lights directly
above the four buttions on your panel will come oﬁ.
An orang; ;ight will always indicate ;he corr?é% ; n\
button for the stimulué on -the screen. If the .

q‘%nge light comes on above the button you had

Just pressed, it will mean you-had made a correct
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Appengix B continued

response, But- if the orange lighi comes on above
a button you did not press; then this would mean
you had made an error and pressed én incorrecf
button. .

Remember to press a button as soon as-the:
blue light goes off. Press a button, that is
make a response for each stimulus -~ guess if
you ére not sure, Also, press only one button
for each s%imulus.

Do you have any questions?

0.K. Now, even though you are participating
as a group, fhis is an individual.learnihg experi-
ment. WYhatever solut;on or strategies_yqu.come
up with, please do not communicate theégluntTl
the experiment‘ié over, In'5ther words, do not

talk until the study is over."

-
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'

Trials To Criterioen, hrrors To Criterion and
Ability to Verbalize the Concept for Each Subject as =z
Function of Differences Between Absolute Validities and MF

Trials to Criterion
“m\\ 25% Difference 50% Difference
0 .‘12.5¥ 25% 137.5% 0% | - lZ-SL 25% 3?~S4

SIMF V] MF |V MF {V| MF V|| S[NF |v| MF IV[N&F | Vv| mF |V
1133 |v | 43 [y |128 |w[ 128 [N|| 1] .25 |¥]128 [N| 53] v|128 |N
2 1Lty | 51 (Y| 45 |y| 128 I[N 2] 28 |y} i8 |y] 51| vy|128 Y
31 17°)Y |, 21 [y [ 128 |N| 128 |n|| 3 25( Y{ 83 [v| 128 ]| y{128 |N
Al A3 Y fo23 (Y} 1o |y]| 128 [Nl 4] 77 |t 78 |y | 128 | v|128 |n
S|-%5 [Y .79 [Y | &2 |v| 106 |Y|| 51 9 |Yi{128 |v| u2|yw|128 In
630 [y [128 Y| 68 [v] 128 IN[| 6] 5 |v| 85 |y} 128 | n|128 In
7128 1Y 1128 |Y 1128 |y] 128 INJ[ 7| 34 vl 28 [y ]| 128 | n[128 IN
8112 [y 33 |y | 58 |y} 128 |n|f ") 10 [y{128 |y| 128 |Y|i28 |N
9140 |Y | 128 IN [128 |y| 128 fy 1l 91 10 Jv| 93 |y| 128 {v|128 |N
161 9 |y | 128 v [ 128 [y| 128 (N [[a0| 12 [Y]128 |N| 128 I N|128 |N
11123 [y 128 N [128 |y | 128 |N||t1]| 17 |Y|128 |N{| 53 ]Y|128 |y
121 21 |y [128 |y 1128 |N| 128 [N |12 |11 |Y]| 36 |Y| 128 |nlxzs |y
13 28 [y ] 85 |y 31 [y| 128 |N{[13| 16 |Y 6?\\Y 128 | N §B§~ Y
el 23 0y 98 |y | 94 [yl 128 |Nf[ws| 10 | Y] 2Ny l128 |[Nj12% [N
15( 31 |y [ 128 (N [128 |v| 128 |N{[l5] 18 |Y] =2 \¥\>128 N|128 |y
16 58 |y | 90y 128 Y| 128 |N||16] 26 |Y] 2 jyN128 |N|128 |N
, 1713 (Y128 |y 20 1y 128 (NUI17 [ 37 pY| 23 {Y[\&3 |Y}128 [¥
181 25|y 55 (Y| &4 |y} 128 {6 {8 22 Y] 77 |¢| 128 | v{128 [N

~

Note - The following abbreviations are used: S* = Subject;
Verﬁgiiiétion: Y = Subject verbalized correctly;

v
N

1}

H

#18 different subjects served in each MF group

o -

Subject verbalized incorredtly
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‘Errors

to Criterion'

25% Dif?érence

50% Difference

0% 12, 5% 25%| |37.5% 0% 12-5% 25% 3?-5%
SIMF fV | MF [V I MF |[VIMF [Vv]|s|wr [v| wr |viwF v | wr" v
1|16 )Y ] 15 |Y{ 49 In|729 [N][2] 21 |¥ 92 IN| 33 v | B85 In
21 71Y 9 1Y | 13 |y|B8o |N{(| 2|20 |y 8 |Y| 19 [y | 61 |y
R 10 { Y YL BON| 7?3 |Y (I 3)1L |y | 47 iv] 67 I¥ | 67 [n

' 181y 70Y 1 29 (Y87 N[ &P s iy | 31 |v{ 81 |y 66 N
s{23 Y| 4o gy | a5ty 61 vl 5t 8 v | &7 |v| 18 |y 92 |N
6120 Y | 69 Y| 25 (vi77 In]||&] & |y 53 {Y| 62 |N| 88 |N
7H261Y 1 A7 (Y] 53 y]é0 |n||7{17 |v- 11 |y ]10o8 [N| 78 IN
Al 8y 2y 23 (viso [N[[8] 72 (v 75 vl st ly]| 81 Iy
91 41y | 87 [N 29 1Y Bs [yl o9l 7 |y 46 |Y| 60 |Y 62 |N

100 6y | 34 |v] 24 1y[93 |[n|lo| 8 |y | 83 [n] 68 (N 79 |N-

1L 81y sLyN| 80 ]y] 76 INMHiL|” 8 |y | 80 |n| 28 |y 105 |Y
12010y | 37 v 724 INJ'90 Inifi2| 5 |y | .14 |Y]| 78 In 56 ly
3221y 4ofy| 13 [v{ 78 IN[[13]20 [v| 22 |v Bl IN| o4 |y

Whiaty 351yl 48 |vfl 83 [N|]2k] 6 (v | 2 |y 97 [N | 71 |n

IV vy | 77 N[ 83 |y 40 [nfli5] o |y ]| 31 |y 77 [N 70 1Y

Lo 41y 48|y 41 (vl 80 |n|{26]12 Iy | "1 Y| 77 [N| 76 |N

70 . 5(Y] 67 |vi 25]y| 70 |IN|j27 |29 [¥ ]| 11 |y 17 |v | 82 |y

WBEl7 LY 550yl 12(y| 91 |N[|18 15 |y 32, 1Y s% |y ] 104 N

Note - Thg following'abbreviations are used:
V = Verbalization; Y

1
{

N ='5ub3ect verbalized incorrectly

g %18 dlfferent subJects served in each MF group

5

5% = Subject:
= Subject verballzed correctly;




APPENDIX D
MEAN ERRORS DUE TO LATENCY

DIFFERENCES BETWEEN ABSOLUTE VALIDITIES

, 25% 50%
MF C
0% .33 g L05°
12.5% | « N 38
2 5% T ‘ 3:05.
37 . 5% , Ll - 3,44

. ' \ .

Mé',";rréfs due to latency on 128 {rials .
N_/;) —
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