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ABSTRACT

This study wag an attempt to compare rule
learning to rote learning each under a classical and
operant arrangement.

0f the total 36 subjects, nine subjeots were
assligned %o each of four groups: rule-classlioal, rule=
operant, rote-classloal, and rote-operant. The task
for both rule learning groups was to discover the eage
tablished relation between stimuli and responses. The
task for the rote learning groups was to memorize the
stivulus-regponge associatione. In the oclassical apy~
rangement an orange light was presented after the palr
of white lights (etimulus) to indicate the correot
response., JIn the operant arrangement é green llight
was given,if the obtained response was correst. 7The
number of sorrect responses given in test blocks was
the measure of learning.

Rule learning produced a signiflcantly faster
rate of learning than rote learning under beth arrangee
ments. %The classloal and operant rule learning groups
showad no difference in the number of test blooks to
oneé hundred per cent lesrning. The classicalerote

group proved supsrior to the operant rote-group. The
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results were interpreted in terms of the oparstion of

mediation processes.
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PREFACE

&r%ar working at length on preblems in rote
learning employing the Group Learning Apparatus, the
writer felt it might be valuable to study higher mens
tal processes with the same apparatus. Hence, rule
learnling was gtudied as well as rote learning which
provided a means of comparison with previous stundies.

The author wishes to express her grateful
appreciation to Professor Meyer Starr under whose
direction this study was undertaken and whose patlent
guldance was so helPful in its exeoutlon. Dr. V.0,
Gervin deserves grateful acknowledgement for his suge
gestions and for the opportunity to work at lemgth with
the present appsratus through which inveluable skills
were gained: She is thankful to Dp. R. Helling for
his eareful reading and valusble suggestions: She is
also indebted to Dr. A.4, Smith for hils suggestions
for ststistlcal analysis. She expresses her gratitude
to K, Kabisch for his adaptation of the apparatus which
made this study possible. Plnally, the author would
llke to express her appreclation and thanke to H.W,

Ladd who served as go-experimenter in the laboratory.
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QHAPTER I
IN?RODUCTION

An ordering in terms of inoreasing complexlity
of the types of more complex humen learning was suggested
by Gagne (1964): pelredeassccliate lesarning, concept
lesrning, prineciple learning, sad problem sclving. This
ordering was obtained on the basis of what previons
learning the subjeot must have had avallable when
placed in the experimental setting. Responses musi have
been previously learmed in palred-associate learning,
lab&lawmuat have been previously learned &a gongeps
learning, concepts in prinoliple learning, and rules in
provlem molving. This distinotion was limited because
it 414 not allow any additlon to theory concerning what face
tors were operating i» the subject durin |

g the learning.

dnother desoription of complex humsn learning,
which takes into gonsideration the factors operating dur-
ing learning, was made by OUsgood (19%6) on the basis of
medlation processes. Uune type of mediation process
may have ococurred in pailred-associate laaming {trial
and error iearaing), while a ﬂ&fﬁar@mﬁ~tyg¢ of process
may have osourred in concept learning, pringiple learns
ing, and problem solving. This dlstinction was made,

1
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2
therefore, between the type of mediatlion process ocourring
in paired-associate learning, whioh was called "rote
lsarning" in the present experiment, and another type of
mediation process oceurring in essentlally the same way
in concept learning, principle learning, and problem
solving, which were subsumed under the label "rule learne

ing" for the present experiment.

Rule Lsarning and Rote Learning

4 rote learning situation wes regarded as
one in which palrs of ltems were presented to the sube
3#@&« The subject learned the pairs of items so that
when the first member of the palr (stimulus) was gilven
the sublect gave the second, corresponding member
{response). In this situation esoh stimulus had ita own
response. Betwesn each stimulus and response a medlating
Process, ﬁiﬁ Was grasum&d to aparateQ This process cone
#lsted of a response whloch produced an internal stlmulus.
Thua.‘ths entire paradigm was 3timulus -+ response -
stimulus -+ Reaponse, oy By = my, «» aa, For each stlmue
lus«response assccliation there was assumed to be a
unique mediatlion provess, as seen in Plgure 1. As
learning progressed ﬁh@aa mediating processes may have
become stronger so that the relative frequency of ocours

rence of the correct response lnoreased.
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Sy ™ my— By
8, — my, — Ro
83 T omy T Ry
By ™ my T By
Plgure 1. 8timuli, mediating
processes, and responsaeg in rote learning.

A rale learning situatlion was regarded as one
in whioh palrs of ltems were presented %o the subject.
The subject, however, discovered and learned the rule oyr
relationship which oould be applled in order to obtaln
all the correot responses. Thus, between the stimull
and responses there was a gommon mediatlon process, g,

a8 shown in Plgure 2, whioch yielded every correot response.

Pigure 2., S8tinull, counmon medlating
procesa, and responses in rule learaning.

A distinction between rule and rote learning
¢an be made in terms of the number of mediating processes
involved in learning. The rote learning situation may
have required as many mediating processes as stimuluse

response palirs, whereas, the rule learaning situation

3
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may have required only one mediating precess for all
stimulug~vesponse palrs. Hence, if there were masny
provesees involved in & rote learning situstion, but only
one in & rule learning situation, 1t was expected that

rule x$mrniﬁg’wgala proceed more rapidly than rote learning.

Studies Uomparing Rule Learnlang and Rote Learning

ﬁhm exparimental evidence strongly indleated
that yarfaxmaﬁ@a under rules learning was superior to
parformance under rote learning. Shepard, gt al, (1961)
roguired subjects to classify aight stimull, each oome
posed of three objecte on a card, into two categorien
on the basls of one of each of six given rules of ¢lassie
filoation. The simplest mmaémifzaaﬁxam rule divided the
eight stimuli into two groups on the basis of the
presence, or absenoe, of & single quallitys Por example,
Af one of the three objects on a oard wasg s ocandle, then
the gard was plaged in Uategory 4. If thera was no
candle, the card was plaged in Oategory B, The most
oomphicated classification rule also divided the elght
stloull inte two groups, Each stlmulus of three objeots
was assigned to elther category on the basls of its gyy

ndaug quallities. Thers was no quﬁliﬁy in common bes
tween stimuli which could lead to olassification., For
exanple, a ¢ard with a @anaxg; gorew, and violin was

placed in Ustegory Aj; a pard with a violin, candle, and
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trunpet was placed in Ustegory B. "Classification®
wag accomplished only by memorlzing the category to which
each stimulus card belonged. This was rote learning.
Hith six subjlectes, each of whioh solved five problems
from the six types of classifications, he found that
gublects Wh@‘leaxn@d by rote made approximately five
times more errors than the subjects who learned by
applying a rules
Porgus and Schwartz (1957) studlied learning

with a prim@ipie {rule learning) versus memorization in
a ooding experiment in which letters of the alphabet
were represented as geometric fligures. PFor example,
A= //\\, B “Zfi&’ 0 ”.ZIS + The symbols used were
determined by a principle of construction. OUne group
of thirteen subjects had the principle exylainéa (Group
0), another group of thirteen subjects was told to find
the principle of eonstruction (Group P). Both groups
were given the list of letter-symbols arranged in
order from A to % 86 the prineiple of construction was
readily observable. The third group (Group M) of thire
teen subleots was given the list arranged in random
order so that the prinelple of organization wass masked.
The P and 0 groups were found to ve superior to the M
group on recall and txanaxﬁ%@,

Hilgard, et.al., (1953) had subjects arrange
a number of playing cards in such & way that they
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6

appeared in a specified order when dealt a gertain way.
The Memorization group was shown by the experimenter
how to arrange the cards and required to memorisze the
order. The ﬁﬁﬁarﬂwanding group was glven by the expers
imenter an explanation of the prineciples whish yielded
the correct order. These subjects were reguired to
1&&:@ these rules and to illustrate them on paper.
Hilgard found that the Hemorigation group learned more
quickly than the Understanding group. He pointed out,
however, that the order of the cards was very easy to
memorize and the use of penclil and paper was time cone
suming., For thle reason these results did not ssem to
seriously challenge the results of Shepard and Forgus
and Sechwartz, who found rule learning superiocr to rote

learning.

¢lassioal and Operant Arrangements

Hot only have iuvaat&gatiana'baﬂn mnade to
determine the effectlivensss of the two types of learne
ing, describded above, but also to determlne the effect
of dlfferent conditions of learning, such as amount
of information glven subjects. Of particular interest
for the present study was the comparison between learne
ing in a "elassloal®, or “correction”, situation and
learning in an "operant®, or "non-correction", situa~

tion., These progedures gave different amounts of infore

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



mation to the subjeots.

Bourne's Concept ldentification Apparatus {1958)
11lustrated both of these types. The subject was pre=
sented w&@&“@“ﬁwﬁiﬁa of geemeirle patterns snd required
to classify these ints four categories by pressing the
four keysn *ﬁ,ﬁrﬁﬁﬁ of him. Each key represented a
gategory, which was defined and identifled by the sub-
Jeots In Bourne's "ocomplete feedback" situatlon
{elassical) a light appeared over the gorrsct Xey after
each time the subjeot responded to a pattern. A classie
cal learning situatlon, using Bourne's complete foede
back gltuation as an example, was regarded as a gltuaw
tion in which the experimenter gave the subject the
"total® amount of information in each situstion (core
rection procedure).

In the "incomplete feedbaok" situation {ope
erant) the mabja@t'tﬁaeivaﬁ one light whioh signified
whether the response which he gave waz correct or ine
oorrect. 'amra, the subject, on any glven trial, learned
that a response was correct and thus received the total
amount of Information, or that it was ifncorrect and thus
ramivm only a partial amount of &aﬁarmﬁm. An
operant lsarning situation, using this as a model, was
regarded as one in whioh the exparggpntmr‘gava elther
the total amount of information or a p&x%&a1 amount

of information. If the subjlect, far’éxampla, responded
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sorrectly every time, he recelved the vame smount of
information as the subject in the classical situetlion,
the total amount of iaformation for the given %trial.
If the mubjlect was incorrect, he recelved a partlal
amount of Information since the correct response res
mained to be dlscoversd,
Studies Uomparing Rule Learning in Olasslical and

¢perant Situations

The superiority of rule lasarning in & classle
gal learnlog situatlion over the operant lesaraing situa-
tion was indlcated in Bourne's comparison. The classie
oal zroup of nlne subjects made signiflcantly fewer
errors than the operant group of nine subjeotis.

4 sosewhat differsnt approach to this comw
parison was taken by Oralg (1956), Bubjeats were
given sixty fiveeword itews. Pour of the words were
organized on $he same basis, while one word 4id not
belong. Por example, in "ooin, plate, bution, bhall,
wheel”, "ball" was pog flat. The subject was yequired
to a&iaaﬁ %hﬁawar& that d41d not belong. The ™indepen~
dent" group (operant) 1)were informed of the oorrectw
ness of each response, o)were allowed to pespond
until the oorrvect resmponse was found, 3)hed items with
the same organizatlonal basls grouped together, and
4)were told there was s primoiple of orgsnization., With
these alds the task for the subject was to discover the
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9
principle of organizetion., The "direoted” group (clsssie
cal) was glyepn = statement of the principle before each
group of items in addition to 1}, 2), and 3) whioh the
operant group recelved. The classioal group learnesd
significantly more relatlions than the operant group.

Both this study snd Bourne's indlcated the superiority
of the classical arrangement over the operant arrangee

ment for rule learning.

Qther Rule Learning Studles

Other studles of yule leamning have warled
the informatlion given sublectsz, bul have not compared
glasaical with operant procedures. Oorman (1957)
used 1n@twuuuian# to vary the amount of information
given in the matohstick problem. The subjects' task
was to inorease or deorease the number of squares made
of matohstioks by rearranging them. The smount of
information about the method of solving this problem
and about the prinelple used in solving the problem
were waried ascoording %o the Jjudgement of the expere
menter, ZThree amounts of method information were des
termined, called "no", "some", and "much" information.
Three amounis of information about the ﬁf&n@iﬁle were
determined, "no®, “some", snd "much". These were gome
bined %o yieia & group which réaaivad no infawmation
about the rule and no informstion about the method,

a group which received no information about the rule
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10
and some information about the method, and so on. Thie
procedure was congidered to be analogous to & olassicgal
arrangsment in that subjects wgrm givan~a;¢er#ain |

' amount ax information rwgawdmaaa‘af wﬁatﬁay‘%ﬁsy~wamﬂ
coxrest or inoorrect. Corman found that subjects who
xmﬁaiéa& the most information, either rule ox m&ﬁhﬁ&
iniarmatﬁéng golyed a greater nnmﬁar of problemn.

Hoffman, g.al s (1963) required subjeots
to maske a number of hat racks in any place in a room.
One grwag‘maaﬁivaé approval on all solutions. Another
grouyp maaa&vaﬁ digapproval on all solutions. 7Thie proe
acedure was also consldersd to be s ¢lassical procedurs
gince the amount of informatlon glven sublects d4id not
depend on correotness of responses, Aflter the lanitlal
training with either approval or disepproval, subleots

were required to make a hat rack in a gpegified

in the room. A4 third group was introdused at this point
which had no prior experience with the problem. The
group was required to make the hat rack in the apeoie
fied place. 7This third group performed signifiosntly
better than the other two groups, which performed
equally well. Hoffman soncluded that the prior experw
Llence,which subjects in the first two groupe had, may
have handicapped them when sonfronted with & new, but
slmller, problem.
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Study Oomparing Rote Learning in (Olassieal and Operant
Bituations

Qlassical rote learning situations have also
been shown to be more conducive to learning than operant
rote learning situations, Reseéarch using the apparatus
whioh was employed in the present experiment (Cervin,
sb.al., 1964) has shown that a significantly faster
rﬁt& of learning ocgurred in olassleal rote learning
than 4n apar&nﬁ rote learning. This operant situation
was spnalogous to Bourne's in that a light was given
after a response in order to indicate correoiness.
Although the total amount of information was given in
the classieal arrangements of this study and Bourne's,
there was a slight difference between the procedurss.
An orange light appeared over one of the slx response
buttons before, not after, the response was giwaa.

The resulte of siudies comparing slassioal
and operant provedures within rule lesranlng or within
rote learning strongly suggested that classical learns
ing situations were superior to opersnt leasraning situae
tiong. In other words, the differences produced by
classleal and operant procedures may not bhave been
affected by the type of learning.

General Uritiocism of Studlen
The a@m@luaiaas of studies of mle learning

were opsn to question, since the majority of axperimental
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12
situations were not properly designed ox controlled.
For one thing, some studies (Porgus and Sehwartz, 19573
Hilgard, gh.al s 1953; Oorman, 1957; Hoffman, gk
1963) relled to a great extent on instructions %o

struoture the stimulus situation. Xnatrua%ianﬁy~whigh
inoluded more than specification of the task for the
subjeot and 1aantifiaa§&am vf the elements of the exe
perimental situation, were subjeot to criticism since
their contribution to &aarnimg ¢ould not have been
established apart from the final performance of the
subjeot. In ﬁarman?stﬁ%uay¥ for example, there was no
way %o objeotively gr quantitatively determine what
"no", "some”, and"much" amounts of information were.
In a&&ikiau; Oorman gave no eriterion from which the
reletive amounts of information for the sltuatlon were
obtalneds This study; therefors, could not valildly be
ugsed in comparison with other studles of rule leaming
and,; hence, contributed Llttle to knewledge of rule
learning behavior in general. |

In addition %o not specifying the stimulus
sltuation, some of these studles lscked precise nmease
urements of rule learalng behavior for two major reasons.
In a#ma eases "measurement” was t@man'by obzerving what
the subject did in 2 givaukaiﬁuaﬁianq Hoffwan, for
example, observed all problem 8ifutiens. He did nob

enploy an objective messure. This study also 1lluse
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13
trated the second luck in measurement: use of problens
which allowed only a "molve" or "not solve" score. The
subject elther constructed the rack correctly or he did
not; there were no parts comprising the solution as
measured. This type of scoring systen gave only a
ninimum amaaﬁt of information about rule learning
behavior, Just as reliasnce on iastructions contributed
1ittle to the study of rule learning. No valid conw
glusione could have been drawn conceraing behavior under
gertaln condltlons, because both the behavior and the
gonditions under whioh 1% was studled were not plearly
defined in objlectlive terms,

New Trend in Bule Learning Studles
A relatively new trend toward precisely

defined and controlled rule learning situations employed
apparatus which both provided the problem and meastred
the responses, Bourne's Concept Identification Apparas
tus, mentioned above, was such an apparatus. 7The
stimull were presented individually on a soreen, sach
key press response was recorded electrically, and any
additlonal Iinformation was given by means of lights.
French's apparatus wsed by Duncan {1963) was an example
of an aven nore coantrolled situation. The stimull and
responges were contalned in seven lights controlled by
seven switches which the sublect manipulsted. Hvery
switoh turn was electrically reaorded, Jobn's Problem
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Solving and Information Apparatus (1957) with ten lights
and nine buttons was a simllar dut much more complicated
spparatus than Fremoh's, With the use of these types

of apparatus 1t was possible to obtaln a fumber of
Objeotive measures of the subjsot's performance either
by ziving 44fferent forms of the same problem {Bourne)
or by measuring every stap the subject takes %o 361@%
one problem {Pumeen, John).

The &raéa£# sxpesriment attempted to follow
thie trend by employlag s more precisely deflned and
controlled learning sltuation. Instruotions were used
only to speoify the subjecta' task and outline the
provedure. Fuarther informetlon was glven by means
of elsotrlaoally controlled lights, whioh allowed exaot
specifioation of the amount of information the subjeat
waa glven. Oorreat responses were slectrically recorded.
The problem used in rule learning groups allowed a nume
ber of stimulus presentations within the same problem
and, by thie means, repeated measures of performance
were obtained.,

General Statement of the Problenm
The present experiment compared rule learning
to rote learning and the effects of a olassical arranges
mant on lsaming %o the effeots of an operant arrangew

ment, These oonditions combined to g&vﬁ rulamﬂiaawiaal,
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mﬁl&“ﬂﬁ@”&ﬁﬁg rotesclassical, and votewoperant situations.
Within yule learning the classligal arrangement was ¢ome
pared o the operant arrangement; within rote learning
the same comparison was made. Within the classiocal
arrangement rule learning was coumpared to rote learning;
this seme gomparison was made within the opersnt are
rangement. {(Pigure 3 illustrates all comparisons.)

: Arranpemnent
Qlassical Operant

Rule — >
Task ﬂ ﬁ :B

L S

Flgure B. All ocomparisons considered
between situations.

General Hypotheses

Usgood's mediation hypothesis suggested
that ruls learning mlight proceed mors rapldly than rote
learning. Previous studies indicated that learning
might proceed mopre rapldly in a classical situation
than in an opeérant situation, Uombining Osgood’s
mediation hypothesis and the suggestions of previous
research, the followlng general hypotheses ¢ould be
derived:
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A. Rule learming will produce a faster rate
of learning than rote learning. The rule-glassical
group will learn thelr task before the rotewclassical
group, as w&li the rule~oparant group before the rotee
oparant group.

x;” The classlcal arrangement will produce
a faster rate of learning than the ﬁﬁmr&nﬁ arrangement .
The rule-classloal group will learn tﬁair task before
the rulee-operant group and the r@%&*&iasaiaax group

before the rote~operant group.
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QHAPTER II
- METHOD

Subjeats

The selection of 42 male subjleots was obtalned
from the cellege population. Femsles were not used
becanse 1t has been shown that males and xamaxes difw
fared on perceptualemotor tasks. Only monolingual male
college students were chosen since previous research
employing the present apparatus (Cervin, gi.al,) indie
cated that bilinguale were significantly slower learnexrs
than monolinguals. These pestrictions were made in opre
der %o obtaln a falrly homogensous sample, It was
felt this homogenelity allowed a more accurate determie
nation of the aeffect of independent wariables, Seven
of the 42 subjeots were replaced because they falled
to reach the required one hundred per cent learning.

Ho subject hed prior experience with the experimentsl
procedure or task,.

Twelve subjects were randonly assigned to
gach of the two rule lesrning groups and nine subjeots
to sagh of the two rote learning groups. Ihe three
sublects who were tested last in each rule learaning

group were not inoluded in statisticoal analyses in order

17
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to avold the oumbersome valoulations involwved when ueing
unequal ¢ell frequencies. Since there was no faotor
which eould ascvount for a difference between these six
subjeats and the other subjeots, the exclusion of these
subjeots was oonslidered a random operstion. The total
number of subjeots was, #h@rmfera, 36,

Apparatusg
The General Learning Apparatus, Unlversity
of Windsor, Department of Psyohology was used. The
apparatus ﬁﬁﬁﬁ&ﬁ%@ﬁ/ar glx isclated panels arranged in
a hexagons Of these six panels 4 through P, psaels A,
B, and Q, represented in Pigure 4, were used in this
expariment.

PANEL. ® N\

BLWE (O LiGWY
0
ANDWIDVAL 65%28&0 0 Gﬁ‘;\\g&t WRINDVAL
Svectss | A O wrhwne

Qe
‘O WWTIE L\GW®TS 0

'3 <
Ja} B\qﬁzqqq O

e O O=

« 0 ORAMGE WGWTS Or

o 000
SEETE
\ 2 3 % 5 e

Plgure 4. A sudject panel A - O,
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The present experiment used white lights and response
buttons with either the orange lights or the individual
green light for eagh panel. Individual fallure, group
lighta; and the warning light were not used. The order
of stimulus yt&aanﬁa@ia&, maximue duration of the stle
mulus light, the a%imuimaaraayanaé gonpections, onset
and oyrder of the orange lights, onset of the individual
green light, the number of seconds far r@&p@n&&ng, and
the time between trials were controlled electrically
by & master control panel in an adjacent room.

An internal, transistor type, Model AW (style
90M) Esterlineeingus event recorder was ussd, The
appearancze of the white lights, orange lights, and core
rect responses were recorded,

A standard, dcor-type, six volt buzzer was
used to indicate transitlon between phases of the exw
periment. 7The buzzer was encased in a styrofoam blanket
to muffle the harshness of the sound.

A General Blectric, window~type alr conditioner
in the experimental room ran at high blower speed during
experimentation. This established a constant "white"
nolase to mask extraneocus nolses from the experimental

equipment and environment.
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Procedure
Two rale learning groupg, an operant and &
olassioal, and two rote learning groups, an operant and
a classigsl, recelved alternating test and tralning blooks
of stimull.

Bule Learning, CUlassiocal Arrangsmente-Training Trials
Two numbered white stimulus 1lights of the six
on the panel were slaultaneously presented to the sube
Jeot. One half of a second after the omset of these
two lights, an orange llght, directly above one of six
response bubttons, came on and remained on until the
end of the btrial, GSublects were inastructed as shown in
Appendix A, that the orasnge llght indicoated the response
button which should be pressed for a oorrect response
to the two white lights whioch appesared. This progedurs
was repeated in blecks of elghteen trials of five seconds
each with four seoonds between triala.
The order of presentatlon of the 36 stimulus
palrs of whlte lights, given in Table 1, was aohieved
by randomizing the twelve stimulus palrs three times.
Kach stimualue palr was placed on a gard. The aaraﬂiwmra
ghuffled and dealt for the order of the first twelve
stimulus palrs, then shuffled and dealt for the second
twelve, then the thizd twelve.
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Table 1§

Qrder of Stimulus Psirs
for ALY Groups

Bmb ol S el

Rule Learning, Uperant Arrangement-eTralning Triale

Twe white lights were presented as in the
tralaing trials for the classival arrangement. In
this arrangement thers were no orange lights; the sub-
jeot received his green sucoess light immediately after
he pressed the oorrect response bution, The subleats
were lafarwa&; as shown in Appendix B, that the green
light indlosted that they had responded correctly.
Eighteen trisle of five seconds sach with four segonds
between ﬁwi&la‘a@uaﬁit&t@ﬁ a @raining bloak,

The task for elther arrangement was to dlse
cover the relstlon between the stimulus palrs of white
lights and the oorrect responses. A oorrect response

was the depresasion of the response button whioch corraw
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sponded to the numerical difference betwsen the twe
white lights whioh appeared, Por example, if white
Lights two and five were presented, regponse button
thres, oorresponding to the difference between five
and two, should have been depressed for & correct
response., This relatlionshi)y wae constant for both
rule learning groups.

Rote Learning, Olassical and Operant Arrsngements me

Training Trisls

The presentation of stimulug pa&rﬁ of white
lights and the use of orange and gresn lights were the
name for classical and operant rote learning groups as
for clasglical and operant rule lsarning groups. The
difference between rule and rote groups was 1in the ree
lationehlp between the stlmull and responses. The
rote learning groups eoculd not take the difference
between the numericasl values of the white lights., The
twelve stimulus pairs were, instead, psired randomly
with the same get of responses specified for the rule
learning groups. The task for the rote learning groups
was to learn, by wemorizing, the oorrect response for
¢ach stimalue pair and %o indloate these correct responnses
by pressing the response buttons.

The responses for rote learning groups, glven
in Appendix &; were randomized in the same manner as wasg
the order of stimulus pairs. BSince the set of responses
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for both rule and rote leaming groups had to be ldeptim
@al, the seme cards were shuffled and dealt. The response
on the first dealt card was assigned %o the filrst stimuws
lus pair, the response on the second dealt card was age
sigued to the second stimulus palr, and so on. Onoe
the iir&t twelve responses were asslgned to the Lirst
sot of stiamulus palrs, the vemaining 24 responses wers
apsigned merely by giving the stimulus palrs the response
agsigned i ihe first twelve. Since the stimulus palrs
were already randomized, the order of responses for

rote learning groups was also randomizeds

411 Groups, Test Triale -

A test block cansisted of twelve simultaneous
presentations of two white lights with no orange or
green lights, Alterunsting test and training blocks
were glven a&til one test bleck wlith all twelwe correct
responses was given, whioh was defined as the “eriterion®
of one hundred per cent learning. Learning was defined
ag the number of sorrect responses made in any given
test blook.

fwo or three subjeots wers tested simultane
eovualy at panels A, B, and ¢, After sublects were
geated 1n,£r9nﬁ of their respective panels, inmtructions
were read to them., Ooples of the instructions were then

given %o the subjects to read, followed by an oppore
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tunity to ask questions which were apnewersd dy repetition
of the pertinent part of the instructions. Coples of
the instructions were oolleoted and the experiment

proceded ., .
Speclfilc Hypotheses

The general hypotheses, given in Chapter I,
were stated 1h the form of specific hypotheses as
follows:

Maln Hypothegls 4. The number of test blocks

to a "eriterion® of one hundred per cent learning will

be aigniﬁiaaaﬁly fewer for the rule learning condition
than for the rote learning condition.
glg 1» The pumber of test blocks to oriters

lon will be elgnificantly less for the classicalerule
group than for the classloale-yote Zroup.
2838 2+ The number of test blocks to oriterion

will be significantly less for the operanterule group
than for the operanterote group.
hegls Bs The number of test blocks

to sriterion will be signifiocantly fewer for the classle
ca)l arrangenent than for the operant arrangement.
gsig 1+ The number of test blocks o oriterion

will be significantly fewer for the classicalerule group
than for the oparant-rule group.

Bubehypothesis 2. The number of teat blocks to criterion
will be significantly fewer for the olassloale-rote group

than for the operanterote group.
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CHAPTER II1I
RESULTS

Analysis of Test Blooks to Criterilon

The general direction of the sffect of task,
rule or rote learning, and arrangement, classioal and
npar&nh; was obtained through an analysis of varlance
on the number of test blocks to and ilncluding the test
blook in whieh a eriterion of 12 out of 1av@arra¢t roe-
gponses were glven. This analysis on the number of
test blocks to ariterion, presented in Table 2, indlicae
ted that both task and arrangement affected the rate of
learning at the .01 level of signiflcance.

Table 2

Analysis of Variance for the
Humber of Test Blocks to {riterion

dource of Varlation ag M8 ¥ Ratio

A é%aak) 1 920.11  68,00%w

B8 (Arrsngement) 1 106,77 T «Bgwe

AB (Task by Arrangement) 1 81.00 5,980
Brror (Within Oell) 32 13453

- 109880

UNIVERSITY OF WINDSOR LIBRARY
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Since the task by arrangement interactlon was
significant, an analysis of simple effects was computed
in order to dliscoveyr if task warled over arrengement and
if arrangement varied over fask., As indigated in Table
3, the number of test blooks to oriterion for rule learne
ing d4id not differ with type of arrangement. For rote
learning, on the other hand, the olassical arrangement
with a mean of 10.67 proved superior to the operant
arrangement with a mean of 17.00 at the Ot level of
siguificance., The effect of task aver both classiocal
and operant arrsngemenis wse also significant st the 0%
level. Inmpection of the means clearly indicated that |
the rate of learning was faster for rule learning than
for rote learning within both arrangements., 3.42 test
blooks wers requirsd to xma@uﬂari%arimu in the classicale
rule groups 1ﬁ‘6? were required inm the classiocalerole
group., 4.25 test blocks were required in the operante
rule group; 17.00 were required in the operanterote
gréupa

Analysis of Total Number of Errors
%hé total number of errors in test blocks
was also obtalned, This measure was a more precise
dewoription of the results since two sublects may have
taken an squal number of test bloocks %o reach eriterion
but may have mede a very different number of errors,
For example, Bublects 18 and 21, as seen from the raw
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data in Appendix D, both resched criterion in three test
blecks, but Subjeot 18 made only seven errors, whereas
Subject 21 made fifteen., The advantage of messuring
errors obtalned largely in the rule lserning groups
where & subject who discovered the rule in the second
trial of a test blook waes differentliated from 2 sublect
who 41d not discover the rule until the next training
blook. The analysis of variance on errors, presented
in Table 4, differed from the previous apalysis only on
the .05 lavel of significance obtalned for arrangement.

Table 3

, Anslysis of Simple Effectsa
for the Humber of Test Blocks to Oriterion

saumaa ax,¥krsat&an ag M8 P Ratio

a for a ( ement for 1 0.89 0,00
i Rﬁlgﬁgauraingi )

B for a, (Arrsngement for 1 186,89  15.81we
Rote Learning)

A for by {Zask for Clasgi~ | 227 .56 16.81 s
eal Arrangement)

A for b, (Task for Opere 1 T73.55  GT7.16%e
ant Arrangement)

Within Cell 32 13.53

Tl =7
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Pable &

Analysis of Varlance for the
Total Number of Hrrore in Test Blocks

smm of Variation &g S ¥ Batio

A 2?&$m) 1 33#5ﬂ?aif &!;9&“*
B {Arrangement) 1 §52i1¢$% B.TT#
AB {Task by Arrangement) 1 2436844 4.26%

Error {ﬂi@u&n ﬁal&} 32 5585 497

‘“""’? %{Mﬁa) = ?«5? op 9515{353} " ‘M?ﬁ

o srvum it v wwmwmwmw s o 5 S A O AT #%‘m‘ﬂ‘ BRI uwwmmm B AL AR

The analysis of simple effects did not differ,
ag seen in Table 5, from the analysis of test blocks to
eriterion,

fable 8

Analysis of Simple Effects
for the Total Number of Errors

ﬁmnmaw af varxatiaa o &f\ | ‘wa‘ ¥ ﬁaﬁ&ak

A A AN

B £ar‘a§ {Arr amanﬁ for 1% 5200 0&@6
3mla Learning )

B for 8y {Arran %maw for % 54547455 998w
Rote Learning)

A for b, {Task for Ulassis 1 5. 408,00 D Q2%
LIPS Arrsngement)

4 for by (Task for Opere 1 20,267.55 36,45
and Arrangement)
Within Oell 32 555 «97

#OF ggf1332)=T 51
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Thie analysnis of errors served as a oross
valldation for the analysis of the &umbar~ax test blooks
to eriterion. The remaining analyses were conscerned only
with sorrest presponses in test blocks since in the analysis
of a learning »mﬁawimﬁa@g it seemed more feasible to
speak of megulsition of correct responses rather than
elimination of incorrect responsed,

Analysis of Meltonlzed Scores

The first amalysle considered only the oriters
ion test block; the number of corrsct responses for
test blooks before oriterion was veaclied Wwas not cone

sldered, The number of correct responses in gach test

block were considered in a more detailed analysls. An
analysis of the number of correct responses in esch
test block proved difficult since the number of test
blooks required Yo reach oriterion varied from two 4o
24, Although subjests waried in this manner, Shey all
wore requlred fo glve twelve out of twelve corract raw
gponses in one test bleck andy therefore, eagh sublect
in some test block gave {er gould be assigned through
interpolation) one gorrect response out of twelve, two
correct responses out of twelve, and sc om. The number
of correct responses per test blmek,’dam¢riking the
traditional learning ourve which rises to an aasyuptote,
therefore, was inverted to the test blook on whioh a

partiocular nunber of correct responses were glven. The
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scores of sach subjeot were then consldered at each
successive "oriterion™, from one out of twelve %o
twelve out of twelve correct responses, &lnce this
technique, introdused by Melton (193§i; was merely
~aﬁ‘imﬁﬁxﬁi¢m, none of the orfginal data were lost. Ine
spestion of %§@$$ Heltonized soores, glven in Appendix E,
revealed that the test blook on whioh oriterion twelve
wag reached was the r&aulﬁ‘wﬁiah.%gd already been conw
sldered. |

4n analysis of wvarlance for the test blooks
in whioh eritveria frow one to twelve were reached, prew
sented in Table 6, was computed, The effect of task,
considered in this more inclusive framework, remained
significant at the 01 level., The effect of arrangew
ment was & soures of variance at the .05 level as in
the previcus analysis of errors. The significant
effect of weritéria " was an artifact since subjeots
were required to learn.

The main effect of task over oriteria, shown
in Figure 5, indicated clearly that rule learning proe
duced a significantly greater rate of learaning than
rote learning. The malu effeot of arrangement over
griteris, ween in Plgure 6, was ai@mﬁxaaaat at ths .01
level of gonfidenve. This difference, however, was nmﬁ
as pronounced as the difference between tasks,
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Pable 6

Anslysis of Variance for the
Teat Blaaka in Which Oriteria Wers Reached

ﬁ@ﬁx@a mf'?ariatiaa o axb o wﬁk‘ | ? &aﬁia'

Betwesn Subjeots | |
A-.(Task) 53§;$1 4y 7608
B (Arrangement) 6175 4,43%

AR (Task by Arrsggement) : @4;72 2.67
Eryar (Betwaen) 32 36,54

H&ﬁmim ﬂabiaa%a | 396
3 (Oriver

o

270426  178.98"!

AC %‘i‘mk by ammma; H 180,08 71,56
Arrangement by Oriteria) 1% 25,18 16.,68%¢
ABC {Task by Aryengement _ .
by Oriteria) 11 2151 14,2541

Brroy {Within) 352 1451

"OF,99(1932)sT 51 #F g5(1,32)=4415 '*?‘ggtxt*aa@)ma*;@

Bﬂ

In both cases, btask over oriteris and arrangew
ment over oriteria, it was deslireable to looate the
griteria at which task or arrangement wae a slgnificand
factor. This was obtalned through an analysis of varle
snse for emgh oriteris from the seocond through the ¢
twelfth, presented In Table 7. Task was a signifiocant

‘gource of wvarlation from the f£ifth ariterion through

the twelfth. Arrangement, however, did not gonsistently
produce ai@u&fiaaaﬁly different resultes until the |
slgth oriterion. I% was notlced that there was s dife

ference betwsen ¢lassical and operant arrsngements on
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’//
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Jriteria

_ Pigure 5. Profile of the effeoct of task for
rule and rote learning averaged over arrvangeunent.
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10 ‘ 7
R Y TE TN /

| = « wOperant 4
meseendd viteria After Which /

Arrangement Produced 7
A significant Differencey

10 12

griteris

for classioch and opsrast sreAngensnts sveveges. oves sask.
the second eriterion also, Finally, task and arrangos
nent #ur&a&w%mgm&h@x from the tenth eriterion. As was
indicated above, and as seen in the analysis of esimple
effeots for the test blooks in whioch orxiteria ware

reached in Table 8, this ?ﬁ?l&#&én wes due to the effect
of ¢lassical versus operant rote learning; there was no
difference between classical and operant rule learning

Sroups.
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Table 8

Analysis of Simple Effects for
the Test Blocks in Which OUrlteria Were Reaphed

&atala I aaxia |

B, Wlwama&} B&! (Qmm:w)
yﬁsi Qaﬁlﬂ) ' 334u33 250,08 ‘Q#%
4, (Rote) 523 .80 762431 T420%

A AP e e ; " SRR,
Ay (Bule) ﬁa.(ﬁmtm)

By (Olaselcal) 224 .21 523,80 11 ,40%%

&a {Operant) 250.02 762 .34 33 .22%%

W e W A W A e N WA N RO e R S W R W R WS W R B e S W e

*W 95‘**3&)“##*& *Qg gg{if5&1m715!,

s vmmm»enmwm mwmwv» s w»r Metin e mmawm«wmw w«ww; i wnw AR rmwnwmwmm A BNt

snslysis of Trend

The above analysis of the test dlocks in which
griteria were resched showed that the rate of learnlng
varied with task #mﬁ arrengement, The form of this
variation was desoribed through an:analyeis of the line
aar, gwadxm%iég and ouble trends over criteris, given in
Table 9+ The linear and quadratic trends differed over
eriteria, task, and over arrangements.

Where this difference in trends ccourred was
found through amalyﬁ&ayﬁf the trends in gagh task by
arrangement group. That there yag learning over oriterla
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in esch group was shown by the significant effects of
eriteria in the apnalyses of wvariance iu Table 10. The
trends for esch group, shown in Table 11, were computed
anﬂ were r«pxamanﬁﬁa by the curves showa in Plgure 5.

In both rule lesrning groups the relationship between
m?&ﬁaw&a snd test blooke to eriteria wes almost entirely
linear. This relationship obtained for the rotesclasaim
ecal group slso. A significant quadratic trend appeared,
slong with z large linear trend, only in the rotee
operant group. In the overall anslysis of trend above,
thexefore, the very large quadratio difference in task
and the other differences over criteria and arrangement
were attributed to this group. There was no signifie
oant ouble trends in the trend analysis of each group.
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Pable 9

Analysis of Trend of the Test Blooks
~ 4n Whioh Oriteris Were Beaohed

3@%:@& az Yuriakiaﬂ ar Mg P Ratio

W&uh&n sukzaata

¢ {(Uriteria)

~ Linear 1 u?f?n?T 12T S50

Quadratio 1 3433 12,1400

Ouble 1 «5‘ 0,55
AC (Task by Criteria) -

Lineay . 1 1,132,990 49,5190

uadratic 1 %;#93.3? 418,31 19w

Qubio 1 143
B {Arrangement by

Qriteria)

Lineay 1 349.3& 10. &9““

Cubde i 6 q@ 2 4T
ABC (Task by Arranges

ment by Oriteria) )

Lineay { 181435 T oD%

Quadratic 1 2 97 6.T1%

Gublo i 14413 B2
Brroy (Within) |

Lineay 32 22 .88

Quadyratio 32 357

Quble %2 2476

Wﬂ 99“;3&)%7&“ W‘%Hﬂﬁ)mm%ﬁ

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



38
Table 10

Analyses of Variance for the Test Bloocks
4n Whioh Oriteria Were Reached for Each Group

TSl A b

Soupce of Varlation | daf - us ? Ratio

Bule~Jlasalical ,
Batween Subjects 8 11449
Within Subjlects 99 V
Oritsria 11 T53 104508
Besidual 88 0.72 '

Bule«~Operant
Betwesn Subjests 8 | 23.17
Within Bubjects 98 ‘
- Uriterie 11 11.9% 13,754
Residual 88 0.87 )

Rote«Classical
Between Bubjecis
Within Subjects

fdriteria
Regidual

RotesOperant
Between Subjects
Hithin Bubjeots

Oriteris
Beasldual

43,10

80,12 36,7598
2,18 o

38w

6840
325439 &7 68 wn
8.92

228

wmwm;,ém = 2456
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Table 11

Analysis of Trend of Bach Task by Arrangement Group
for the Test Bloek on Which Uriteria Were Reached

4 4 A Yt S N 3 A RS TS 5 T QB8N 1 T VAR 09

Source of Variation as S F Batlo

Rule=Ulasalical
Linsar
Quadratic
Cubss

Regidual

Rule«0peyant
Lineayr
Quadratiec
Cublo

Resldual
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OHAPTER IV
DISQU3SION

The first main finding of this experiment

was that slgnificantly fewer %trials were regulred %o
reasch one hundred per cent lesarning for rule learning
Zroups tManJﬁar rote lesrning groupss Thils result
gcourred within the classloal arrangement and within the
opersnt arrangement., Thus, Main Hypothesis Arand its
two subshypotheses, as stated in Ohapter II, were sube
stantiated. This result was in agreement with the
results of Shepard, Forgus snd Bohwarts. | |

| A theoretical explanation of this result
was giv%m‘thr@ugn an appllcation of Osgood's medlaw
%ian‘hyya%naaﬁaa As axplained &Eﬁ?@, 2ue mediation
process was presumed to operate im rule learnlng,
whereas jwelye mediation processes were presumed to

operate in rote learning. nbey of processes

involved in learning the task may have soccounted for
the difference in the number of trials to eriterion
hetween the rule learnling groups and the rote learning
groups, sinoe 1t would have taken longer to learn
twelve mediatlion processes than %o learn only one

es
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mediatlion processa.

- %he second maln comparison, learning under
a clagsieal arrangement versus learning under an opers
ant arrangement, Hypotheels B, was not able %o be conw
sidered meaningfully, It was necessary to consider
task and arrangement together.

The maﬁﬁ.im@ﬂrﬁauﬁ‘xﬁﬁulﬂ of the present exw
periment ﬁa@'ﬁh&ﬁ elaggical snd operant rule leayning
groups reached one hundred per cent lsarning in essene
tially the same nuwber of test blooks within limits of
sanpling ﬁrkar‘ Bub«~hypothesis B.l., therefore, was

108 substantlated,

This result 4id not agree with the results
of Gralg and Bourne, Procedural differences betwaen
these studles and the present experiment might have
acgounted for this disorespancy.

Graig's olassical "directed” situation was
aotually & mized classical~operant arrangement. The
rule was achually stated for the subjeot (elassiocal)
andy in addltion, subjects were informed of sorrectness
and allowed to respond until correst (operant). The
present olassioal arrengement specified the responss,
but not the rule, No further informatlion was given.
Oraig's rule groups had different Sasks: f£inding the
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rule versus memoriszing the rule. In the present experw
fment all rule learning subjects were given the same.
taskt to learn the rule. Oralg gave sadh subjleot
fifteen different problems while the present experiment
amyiéya& mniy‘@naa

Bourne's classical situation varied from the
present study in that a light was pregented after, not
before, the respomse to indioate the response which
should have been made. He used geometric patterns
which incorporated one to three levels of irrelevant
information resulting in inereased complexity. The
present experiment, however, used numbered lights with
no additional complexities. In Bourne's experiment,
the category which each key represented was identified
by the subjeot; the keys were not labeled. In the
present experiment response buttons were numbaered from
one to six. Pinally, Bourne's subjeots participated
over a ammbér of days, whereas subjects were teated
in one session in the present study.

The provedure of the present experiment was
not only different, but it was alse a slmplified proge-
&ﬁx«« Only %wo sets of lighte, white and ovsnge or
white and green, were used for elther classilcal or
operant arrangements. There wes ounly one prabiam
for all rule learaing auhﬁa&tw; No irrelevent lanformaw
tion was added. The subjects were glven a set of
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pumbered responses Lrom whiech to choose. The present
experiment took placge in only one session. BEven though
such a progedurally simple situation might not have been
as ai@aa to "resl 1ife" situations as the more complex
gituations, @@nwiua&aaé about rule learning bﬁha#iaw
should have been based on such simple situatlons so that
any changes introduced by other wvariables could have
been evaluated.

he lack of difference hetwesn mile learning
groups in the pressent experiment was sogounted for in
terms of mediation yr@@a$$a$* It has been pointed out
that only ome progess may havé been suffioient to learn
the task. It appeared that this process operated in such
s manmer that it was not affected by the procedural
differemces. In the studies reviewed, the procedurs
waakmara éam@&ex such that the medlatlon process might
have been affected differentially. | |

The superiority of olassical over operant
rote learning, gub«hypothesis B.2,, was shown., This
result was in agreement with previous studles on rote
learning employing the present apparatus. |

~ In terms of medistion processes, the classie

¢al rote group had to learn the xawpnnaaﬁ to twelve
a&xfaranﬁ stimulus palrs, hence, twelve different
medlation progesses may have been employed. Since the
correct response was specified for the subjeat, the
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mediation process could have haeen lmmedlately formulas
ted gorrsotlys. The sirength of these processes, then
may have been inoreased until the given stimulus paly
regulted in the correct response in test trials. This
appeared to be a single type of operationt Iincreasing
the a%r@ag%h of the process.

In the operant arrangement, on the other hand,
there appeared to be two operations. The subjeot first
had to discoyer the ocoryect response to the stimulus
pairs. The second operation was presumed %o be ine
oreasing the astrength of these processes as in the
classlcal arrsngement. |

The above theoretical interpretation of the
difference botwesn olassioal and operant rote leaming
groups appeared %o be supported by the results on
testa of trend. It was found that the learning of the
operanterote group evidenced two trends, a linear and
& quadratic, The learning of the classlcalwerote groud,
however, showed only a linsar trend. It seemed possls
ble that the linear $rend in the classicalerste group
might have been an indicatlon that one process had been
operating in learning. The linear and quadratic trends
in the a»&ranﬁ@rﬁﬁa group might have been an indloation
that two procssses had been operating.

In summary, it was found that Osgood's theory
of medlation processes could serve ss one theoretical
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interpredation of the results, The discrepanty beltween
the present comparison withln rule learning and previous
gomparisong was acgounied for in terwns of progedural
differenves. 1% was fell that thls study amylwyﬁé a
more simplified ﬁwumaaur& snd, hence, was s nore basle

study.

Problems for Further Research

Fagtor analysis of the data (ef. Pucker, 1960)
might be &aaiﬁambl& %o oblaln a more aspourats reprew
gentatlon of the prosesses operating under different
conditions, since pooling data 1n one group is acourate
only when the componsnt curves have the same shape,

In the present study the shapes of the learning ourves
in one group were not slways the same. This analysis
Yields a basle functlen whioch results in a family of
learning ourves withia which individual curves oan be
represented. In a word, a common function may be
obtained while retalning individual differences.

It 1s pomelble that the difference between
the mediation provesses operating in rule and rote
learning may have been more than numerical differences.
Further research might attempt to discover whethey
gualitative and/or quantitative differences apply.

| The present experiment ovould be made more
complex., Irrelevant information could be introduoed
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as in Bourne's study by preseanting two lights, only one
of whioh would be relevant to the response. %o be
similar to the present experiment, the task oould be
to subltragt one from the larger af the two mumbered
white lights whioch appeared, It mlght be wvaluable to
introduce this more complex problem simece the present
problem was reallized by some subjeats within th$,£i§$$
training block. j
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CHARPRER V
BUMMARY

Tha present experinent @amyar&a rule learaing
and rote lesrning, each undor a ¢laseleal and an operant
arrangenent, An stiempl was nade to employ & more pres
eissly controlled procedurs since previous studles of
rule learning bhad relied heavily upon instructions and
had only observed bshavior or usssured very little of
it |

The 36 subjects were divided equally &ndus
four groups: rule learning~olassical arrangement,

rule~oparant, rote-~claseicsl, and roteeoperant. The
task for both rule learning groups was t¢ dlspover the
relation betwesn the stimuli and responses: the response
could be obtained by subtragting one humbered white
light from the other, The task for the rote learsing
groups was 4o smemorize the response for eash of the
twelve stimalus pelirs. In the classieal arrangements

an orange light was pressnted after the white light palr
to indloate the ocorrveot responsa. In the operant ap-
rangewsnte a green light was glven if ths oblalned ree
sponse was correct. The number of aﬁrwa@%‘raapensaa
given in a test blook was the measure of learuing.

48
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It was found that rule learning produced a
significantly faster rate of learning than rote learnw.
ing under both arrangements. The most lmportant result
was that the classlcol snd operant rule learning groups
showed pno difference in the number of test blocks to
one hundred per cent learning. The glassicalerote
group proved superlor to the operanterote group.

A linsar relationshlp was found between
e@rraat responses and trials to reach a partloular nume
ber of correct responses for both rule learnlng groups
and for the rote-olassical group. A linear and a
quadratic trend were found for the rotesoperant groupe.
These relatlonships were interpreted in terms of the
operation of mediating processes. Further avenues

for research were discussed.
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G
The ezperlmentalrproéédura ig as follows:
Two white lights will come en.
Bach pair of white lights is slecotrically connected with
& response butiton. |
Your TASK.is to find out and learn ths connection baiween the

reaponse bubtitons and the pairsof white lighits. Indicate

your cholce after eagh pair of white lights by Limmly 4

pressing and reicasing gns response button. You will haves
5 segonds for vour responss after esch palr of wialte lights
appears.
dhen o pair of white lights iz inmsdlately followed by a flashed
. orange light, this indicates the correct response 1uuuen fer
you to depress. Ii,_for sxample, orange 1llghit 3 appears
after a palr of white lighés, this indicates that ycu should

z
]

derress response button 3 for & corrant response. In eoither

;?
w

case, W 1ith or withouts the orange light, indicate your chqi@@

S'nj

by Lfirmly depressing and releasing cne and gnly one response
: _ » 4 ? . s

button after eseh peair of white'lights, Please'resp@ad t0

ea@h palr

There are altarnating TEST and TRAINING phases in this experimen

In the TRAINIEG PEASES you will recelive orange lighis. In the

‘TEST PHASES you will receive no orenge lights, The test

" phase Hiil“begin after the buzzer 1s sounded ONCE, the train-

s

ing phaee will begin after the bugeer is gounded TWICE,

Try to perform on TEST TRIALS  AS dELL A3 YOU (AN,
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.  APPRNDIX 3B
_ Znsﬁ?ﬁetiem to Both Operant Groups

[
o

s
T2

The experimental procedure 1is as fgllows:

Two white 1ights will coms ox

Each pgirﬁsfa§§_§é~1ignts 1s'e1§ctrically connected wWith &
responsé'bﬁﬁiono |

Your TASK is to find out and learn the copnection between ths
regponée{butﬁons and the pairs of white lighis. Indicatie

) ygﬁr cnogce aftér each pair of white lights by firmly pressing

aﬁé releésing'ggg responss butténg You wlll have 5 seconds
fé% yodr“response after each palr of white lights appesars.

Wnen;your respﬁnsewis"correct, your graen“succass 1ightiwill
ébme on., Please respond t0 each pair_of‘white lighte, |

There are alternaﬁing test and training phaseslin this exper-
lment. In the TRAINING PHASES jou will feceive 5392@ success
lignts when your reaponseé araAébrrect; In the TEST?PHASES

you will receive NQ grsen suscgess lights,

The:tést phase will begiln éfter‘thé*buzze: 1s sounied O¥GE,
thg training phase will begln after the buzzer is sounded
THICE.

Try to perform on TEST TRIALS < AS WELL AS YOU CAN.
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ARPPENDIL Q

Programmed StimuluseResponse Conneciliona
for Seveh Settings of Rote Learning Groups
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| APPENDIX D
Humber of Qorrect Hesponses per Test Blook
and Total Number of Brrors for 42 Subjects

‘ : Post Blook
SubJeat|y 5 % 4 85 6 7 8 9 10 11 Errors

Rule = Qlasmsioal

|4 12 8
2 |1 12 | 11
3 Jo & 5 810 11 12 34
B o1 12 | 11
5 |4 12 8
6 |t 5 5 B11 12 30
T |3 6 ¥ 6 9 9 1 52
8 |0 12 12
9 |o 12 12
100 |t 7 12 16
e |1 2 12 21
12¢ |1 11 12 12
Rule « Operant

13 |2 3 12 19
1 |3 12 9
15 |2 0 6 710 12 35
L '3
4% 7T 10 12 7
19 |3 4 A& 12 25
20 |3 3 3 3 5 7 8 11 10 1 2 S6
2t (& B 12 | 15
22¢ 3 3 0 y 2 0 2 4 12 81
23% |3 5 42 12
28 |5 12 6

#Hot used in gtatistical analyses.
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APPBNDIX D {cont.)

Rote Learning « Ulawsioal Arrangement
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Heltonized Scores
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APPENDIL B
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APPERDIZ B (Dont)
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