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THE FPACTORS OF PLACEMENT AND INTENSITY
OF ENMPHASI2 IR LEARNIKG

INTRODUCTION

Purpose of the Study

Several recent investigations have been made to
determine the relative efficacy of emphasizing the correct
a8 opposed to the incorrect responses in a simple discerim-
ination problem. Although it is not clear in the literature
on the subject, the investigations have concerned themselves
with two problems in relation to the influence of emphasis
in learning.

In general, it has been found that when information
of correctness is conveyed to the learner by an emphasizer
placed in connection with the correct response better per-
formance will result than when the information of correct-
ness is conveyed to the learner by the same emphasizer
placed in connection with the wrong response,

It has also been found that when no information is
conveyed by the emphasizer little or no difference will
result in the performance regardless of how the emphasizer
is employed.



For the most part the procedures have followed one
or the other of two methods. One method consists in pre-
gsenting to the subjects a series of simple diseriminations.
Some of the subjects in this method receive an emphasizer,
such as a bell, a light, or a shock accompanying each
correct response as a signal when the response just made
was correct, Other subjects receive the same emphasizer
accompanying each incorrect response as a signal that the
response just made was wrong., The second method consists
in presenting the series of discriminations to all subjects
in the same manner, Part of the time the emphasizer occcurs
in connection with the wrong responses, part of the time in
connection with the correct responses and part of the time
does not occur at all,

One purpose of this thesis will be to clarify the
results of previous experimenters in regard to the parti-
cular problem investigated and principles discovered.

A second purpose of this thesis 1s to present new
experimental evidence and an explanatory hypothesis for
the first mentioned problem, that of the relative efficacy
of emphasizers which bear information of correctness and

which accompany eorrect or incorrect responses.
Historical Development

The original study of this series was made by



Tolman, Hall, and Bretnall {1932). These experimenters
had subjects learn a 'punchboard' maze under conditions
which varied fr@m'grsup to group. The maze consisted of
thirty pairs of holes arranged in an irregular spatial
order on a board three feet square., One of each of the
thirty pairs of holes was connected with an electric
circuit so thet when the stylus was inserted it rang a
buzzer or, for some groups, gave s shock in addition teo
ringing the buzzer, The Bell-Right group (BR) was instructe-
ed to select the holes which casused the buzzer to sound.
The Bell-Wrong group (BW) was instructed te 5xgig,the§¢
holes. A third group, the Bell-Shock-Right group (BSR)
was instructed to select the same holes as for the BR
group but in addition a shock accompanied the bugzer, A
fourth group was instructed to avoid the holes which sounded
the buzzer and brought a shock. This group is called the
Bell-Shock-Wrong group (BSW).

Before the subjects were informed as to what to
learn they were given a fore-exercise of three trials
during which they placed the stylus in each hole of the
thirty pairs. Throughout this fore-exercise the emphasigzers,
bell or bell-shock, were present sccording to the condition
vhich would be maintained throughout the learning period for
a glven subject. At the end of the fore-exercise the sub-
jects were instructed either to select or avoid the emphs-

slzed holes. The subjects were stopped at the end of one



errorless performence or at the end of twenty trials.
In Table I is presented a portion of the results.
TABLE I |
Comparison of Performence of the Groups

Diff.=difference between means of errors of groups for
twenty triasls; P.E. diff= probable error of difference;
C.R.=critical ratio or difference divided by P.E.diff;
P=chancea of such a difference, being a true difference

pot one due to chances .

lean of first minus Diff PEQIff CE P
mean of second. _ :
Bell-Wrong minus Bell-Right
Bell-Shock-Wrong minus Bell=-
Shock~Right 23.11 T.73 £.99 .96
Bell-Shoeck~¥Wrong minus Bell-

:--

Wrong 11.60 T.19 1.61 72
Bell-Shock-Right mimus Bell=
Right 1.90 7.43 «25 .13

These differences, with the exception of that be~
tween BR and BSR, are interpreted by the experimenters as
probably being significant for the groups involved. The
results do suggest that when information is conveyed to the
learner by means of a shock or a buzzer sounding in connec-
tion with the correct responses the performance 1s hetterl
than when the information 1s conveyed to the learner by the
ghock or buzzer in connection with the incorreet responses.
The results are not so clear as to whether combining the
two emphasizers will produce greater differences in perform-
ance under the same conditions of information-giving,

Tolman, Hall, and Bretnall have formilated the results
of their study in three laws, only one of which is of import-



ance in the present investigation. This formmlation which
is to be considered is the Law of Tmphasis. Tolman et al.
have stated that "By a Law of Emphasis we would mean the
assumption that in a trial and error situation learning
consists in buillding up little patterns or gestalss in
whieh the correet response is setl over against the incorrect
one or ones and the further assumption that an accent or
emphasis {such as a bell or Qhuck)'upan the correct responses
will tend to favor learning whereas an accent or emphasis
upoen the wrong responses will tend to hinder learning.”

At face value this law may be criticised from seversl
different points., First, in stating that sn emphasis on
the correct responses favors leamming and that an emphasis
on the wrong responses hinders learning, the experimenters
have apparently sssumed some intermediaste learning condition
which is unaffected by or devold of emphasizers and whieh
acts as a basls for judging learning which has besen favored
or hindered, Since there were no groups that did not re-
celve an emphasizer in connection with either the right or
wrong responses, it 1s reasonsble to assume that the experi-
menters meant only to compare the two experimental conditions.

A second criticism of the Law of HEmphasis as formulated
above is that it does not clearly differentiate between the
influence of the informative factor involved in the experi-

mental conditions and the influence of an uuﬁhauis'as an



intensifier. In failing to make clear this difference &
great deal of confusion has arisen. As stated, the Law of
Emphasis implies that it is the action of the intuﬁn&!&inﬁ
influence of the emphasizer that secounts for the differences
in performence under the different conditions. Since the
experimental eonditions were not so organized as to elimie-
nate the informational factor, no sueh implication im
Justified. It seems clear, however, that in part this
implication was Intentionsl, as will be presently demon=
strated.

The third c¢yitiecism is that the Law of Emphasis does
not clearly formulate ths one finding for which the results
are relatively clear and for which the investigation was ”
spparently designed. What was found was thHat when informa-
tion of correctness is given by an emphasis upon the correct
responases the performanece is better than when information
is given by an smphasis upon the wrong responses. Whnile
this is certainly not clearly expressed, if it is even
implied, in the Law of Fmphasis as stated above, 1t is
relatively certain that in a large part this finding is one
which was meant to be expressed.

That Tolman et al, meant to imply in the Law of
Emphasis that both informational factors and factors of
intensification were operative seems clear from the statement

regarding the function of the buzzer that "it ({the buzzer)



seems to be a signal or emphasizor. It signals to the

subject that the response just made 1s right (or vice versa
that it is wrong) and it theyeby also smphaslses

hole or the other,” (1932, ps611) Here the experimenters
have, to some extent, Aifferentiated between the two factors

and have shown their bellef that both are invelved, The
signaling factor 1is noted as well as the inteneifying
faotor, It is sugsested that hereafter the informational
factor receive special designation, its function to be
expresaed me the Law of Placement of Emphasis snd defined

as follows: When, in a simple discrimination problem,
information of correctness is conveyed to the learnar by a
Rgomething” happening in connestion with the correct response
and a lack of anything heppening in connectlon with the ine
correct response, better perfommance will result t:han‘ when
information of correctness is conveyed to the learner by a
Ygomething” happening in connection with the incorrect
response snd a lack of anything happening in connection with
the sor=ect ZoApanss,

| Later, in reply to Dr, aoodmmzl, Tolman (1933)
redefines the Law of Fmphasis. He now states that "Ihis

o e

1pp. Goodenough (1933) objected to the interpretation
of results in the study made by Tolman, Hall and Bretnall
(1932) on two dAifferent bases. Since the objections wers
adequately handled by Tolman snd since their discussion would
add nothing to the present analysis they are not considered.




Jdaw would seem to belong under the head of (i) learning
proper and under that of (ii) the utilization of learning
in performance. (i) The more 'emphatic' the to-be-expected
results of either hole the more readily the expectations as
'u_ »vhase results for both holes and the differences between
these expectations should be acquired, (ii) ?urth&r,
however, it alsc seems that in so far as that hole, which
accoyrding to the motivating conditions is the one to be
peositively responded to, happens also to be the one which
receives the greater 'emphasis'!, the more readily tm
learned Aifference between the two holes can be utilized
in performance,”

In 1tem {1), under learning proper, Tolman has
given a blanket statement to the effect that the mors
emphatic the informetionebearing emphasizers, the faaster
will be the learning yegardless of where the emphasizer is
placeds This means two things., Pirst, by dlsregarding the
placement of the emphasisers, he has denied his original
statement that the emphasizers will sid or hinder learning
according to thelr placement on the correct or incorrect
response, Second, he has placed an even greater emphasis
than before on the role played by the intensifying influence
of the emphasizer, a conclusion hardly justifisble on the
meagre evidence in the study. (%ee Table I, particularly
BOW«BW and BSR-BR comparisons,)



In ftem (11), under utilization in performence,
Tolman has sccounted for the differences in the performance
of the gruuﬁ: under the Aifferent experimental conditions
B9t in terms of any Alffevence in smount learned but in
© Berms of faectors which influence the perforssnce or utilisas
Eion of what zx_t_g_ been learned, In other words, the raaults
which have been fommlated as a Law of Placsment of Emphesis
he ¢onceives as being a prineiple of performance snd not a
prineiple of learning,

Before passing on to a Adiscussion of subssguent

experiments let us summarize the contents of the past seversl
fu;g’u. Pwo distinet problems have been shown to exlst in
Ngnre to the functioning of emphasizers in simple discerimine
ation problems, One i1s the problem which hes been formulated
in the Law of Placement of Emphasis. The second is the
problem of the part played by the intensifying influence

of the emphasizer, The punchboard masze study made by Tolmen,
Hall and Bretnall gave eévidence for the former ut not for
the latter. The original formulation of the Law of 'mphasis
seema to ve faulty in one respect by falling te differentiate
between the informationsl factor involved and the intensie
fying influence of the umphasiair; and in another reapect

by falling to state clearly what !ud-b‘w found, The second
foymulation of the Law of Umphasis placed an inereased,
although unjustified, emphasia on t.-!.u role played by the
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intensifying influence of the emphasizer and also toc have
socounted for the differences of the experimental groups

in terms of performance factors rather than learning factors,
88 had previously been done,

Before considering the evidence concerning the
intensifying influence of the emphasigzers let us conslider
the further experimental evidence which bears upon our Law
of Placement of Muphasis, Muensinger (1934)%, miin ana
Kets (1985) and 8illeck and Lapha (1937) have all repeated
the Califomia experiment under conditions essentially
fdentical with those of the original study.? A sumsary of
the results of these experiments and of the Celifornias
exporiment is presented in Table II, These results are
only those for the experiments in wiilch a bugzer was uged
aa the emphasiger.

In four out of five cases it is seen that the Hells

Right groups performed in a manneyr superior to that of the

181nat Muenginger's experiment was primarily directed
at the problem of the intensifying influence of the emphasizer,
only that portion of his results which bear directly on the
Law of Placement of Wmphasis will be considered at this point.

: se of the migsunderstanding of just what problems
wore bLeolng inveatigated, charges have been hurled back and
forth between the various investigators, Since the problems
have been differentliated in this study it would add nothi
to digcuss these charges. The reader is referrad to uen er
i%BaS) and Holin and Zatz (1936) for more specific informae
ONe



TABLE II

Comparisons of Bell-Right and Delle-Wrong for all punche
board experiments
) CR=difference divided by P.E, of the difference

CeRe

Tolman, Hall & Bretnal 103,81 117,22 | 13.41/1.08
Muenzinger (Pattern 4) 118.1 145.2 28,1 | 3.3
Muenzinger (Pattern B) 125.5 124,86 | 0,9 | .2
Fulin & Katz 58.2 76,0 17,8 [ 2.8
S8illeck & Lapha 64.7 118.5 80,8 | 5.5

Bsll-Wrong groups, Where thie wes not the cass, the 4lf-
ference is of no significences. The moet significant dife
ference was reported by Silleck and Lapha {1937) but the
slze of the difference may be held partly accountable for
by the difference in learning ability of the two groups
useds In g stylus maze the individuals who composed the
Bell=Right group were found to be better than those who
composed the BelleWrong groups The difference in the

mean performarice was 2,73 times the P.E. of the difference.

In general, themn, it may be said that the evidence offered

1rn the California experiment the construction of

the punchbeoard maze was such that the emphasizers oceured
alweys on the same holes, This meant that the groups whieh
recsived the emuphasis on the right reaponses learned a _
different set of holes than the groups receiving the emphasls
on the wrong responses, Investigation to ascertain a

gsible difference in the difficulty of the two patterns

a shown no relisble differences to exists Ses Muenzinger
(1934) and Tolman, Hall and Bretnall (1932). With the exe
geption of the cases reported by Muenzinger (1934) the
differences are between the performances on the two patterns.
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by the punchboard maze experiments tends to support the
Law of Placement of imphasis although the differences are
not highly significant and the law cannot be hold.a:
conclusively established,

Gurnee (1938) reports the results of an experiment
using a bolt-head mage in which the learners had three
possible responses to make, only one of which was correct.
A red light flashed on with each incorrect response and a
white light with each correet responase, Four experimental
groups were runs Cne yecelved a moderate shock in conrecw
tion with the wrong reasponses, Two other groups received
a slight shook, one in connection with the correct ro-
sponses and one in connection with the wrong responses.

A fifth group learned the maze in the absence of shock,

In descending order of effectiveness the conditions weres
Slight-shockeon=-right, S8light-shock-on~wrong, Moderates
shock-onewrong, lo-shock and Moderatee-shockeon-right, In
no case, however, were the differences significant, Such
results would seem not to agree with the previous findings
in regard to the Law of Placement of Hmphasis, but is must
be realiszed that in each of the previous Qxyorimcnﬁal where

1300 Muenginger (1934a) (1934b), Culler uesn g
Gilbert (1937), and Hongik and Tolman (1937),
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ghock has been used that speclal explanations of the results
have been introduced because shock not only acte as an
snphasizer but also ag a potent meotivator, thus complicating
the issue,.

Hall and Porter (1038} had subjects learn two
serialeposition habits, esch invelving twenty irresularly
alternated left end right positions, The subjects were
instructed to respond by prassing a key to the left or the
right am'rding to whichever position was correst, Just
above eseh ¥uy Wua Jasbersd A swall radiowpanel light. The
l1ght which would flash was deternined by operation of the
| circuits by the experimenter, The key pressed by the
subject served to close a commor eiveuit, and in sddition
to signal to the sxperimenter which key had been pressed,
With this apparatus, by having a light flash on, it was
possible always to emphasize the correct (or wrong) reaponse
no matter which response the subjeet had made,s %Two groups
of subjects learned both serial position Mbita. ine
group lsarned the first series with the emphasis always on
the correct response and the second series with the emphasis
always on the wrong response, The second group received
the esphasis on the wrong responses for the first series
and on the correst responses for the second series, On
both the first and second leerning series the condition of
light-on=right was found superior to the condition of
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1ighteonewrongs While these differences were not highly
significant they were interpreted as supporting the
findings which have been formulated in the Law of Placement
of Tmphasis,

How let us consider the evidence as to what influence
a8 mere "something™ hapvening in sonnection with a reaponse
has upon the probability that that response will be re-
peated, In ¥Muensingeris study (18384) eight groups were yun
with systematic variations in the placement of the
emphasigerss In Table III are presented the eritiecal
ratios of the differences obtained between the groups
compared for twenty trials,

TABLE II1d
Comparison of Fastors in Colorsdo Hxperiment

Ch= difference divided by the probsble error of the
diffevence,

Paotors compared Placement of Taphastsers CR.

fhoek wrong v

Bull on rizht tnd ihnek au -ruug
“shock right - ou v e '

“‘ And 810Gk OO Wrong ‘E

Thock wrong va soz;
_ néﬂﬁhae§ g II

wrung and unaaﬁ on wrong 1.9

Shook right va.
no shock

i - - *

1Thtli results seewingly have some bearing upoen that
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From the results presented above it seems more or -
less evident that 1f shock has any influsence upon the per-
formance of subjects learning the punchboard maze it is
insignificant. .

Stephens (1934) obtained evidence that if "some-
thing" happened when a response was made the probability
was increased that the reaponse would be repeated, When
that "something" informed the subjeet that he was success-
ful the increase in the probability of repetition was greater
and when that "gomething®™ informed the subject that he was
unsuccessful the probability of repetition was decreased.
These results were obtained by having the subjects attempt
to place the point of s stylus at a particular spot on a
hidden target. Arbitrarily, some of the responses were
followed by the flashing of a letter "R"™ which the subjects
had been previously informed meant that their response was
correct. Other responses were arbitrarily followed by the

portion of the Law of HEmphasis which we have reformulated
in the Law of Placement of HMmphasis., It would appear that
the insignificant differences between the shock-right and
shock-wrong groups is contrary to the placement principle.
This interpretation cannot be made since the comparisons in
Table III are between pairs of groups of which one of each
pair has recelved an emphasis upon both the wrong and the
correct responses and the other has received an emphasis
upon either the correct or the wrong, but not upon both.
The Law of Placement of limphasis does not cover such situ=-
-ationgs What might be sald here is that when, in a two=-
choice discrimination problem, "something™ happens in
connection with both the correct and incorrect reaponses,
an additional "something" (whose presence or absence con-
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flashing of the letter "W" which meant the response just
made was wrong. The remainder of the responses were
followed by either the flashing of both letters or by
nothing at all. The subjects were instructed that this
would haﬁpen but they were not told whether such occurences
meant that they had beem correct or incorrect. After a
response followed by the "R" the subjects tended to deviate
but little from the point hit in the preceding response.
This tendency to deviate was somewhat greater when the
preceding response had been followed by the flashing of
both letters. The next greater degree of deviation occurred
 after the flashing of the letter "W", The greatest devi-

at ions took place after responses which were followed by

no signals at all. From these results Stephens concluded
that a mere "something” havpening after s response strength-
ened the underlying connections.

In this experiment of Stephena' there was no attempt
to determine what interpretation the subjects placed upon
.the flashing of both letters. Hall (1935) has shown that
in the absence of definite information of success or fail-
ure that subjects tend to evaluate éheir own responsed.
Stephens' conclusion implies the assumption thet no such
evaluations were made by his subjects. Courts (1937)

veys Information of correctness and which happens in
connection with one or the other of the two resvonses)
will result in no significant influence upon the perform-
ance.
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effected reasonable control over this possibility by
eliminating from conaideration all subjects who reported an
attempt to evaluate an informationless cue used in his
experiment. The task set for the subjects was to learn the
correct syllables in a series of thirty palrs. When the
correct syllables of ten pairs were responded to, a light
flashed on. For another ten pairs the light flashed on
whenever the incorrect syllable was responded to. The
remaining ten pairs were presented without the light. The
lights appeered only during practice trials in which the
subjects were inatructed to reapond to both of the syllables
in each palr. After each response the subject was told
whether that response was right or wrong, The practice
trials were slternated with test trials in which the syll-
ables were presented and records kept of the responses. No
11llumination cceurred during the test trisls.. At no time
were the subjects even so much as informed that the light
was a part of the experiment, The results yielded neo
differences of significance between the performances of the
subjects on the different groups of syllables. It would
seem, then, that when no information of success or failure
is conveyed by it, & mere "something" that happens when a
response is made does not reliably increase the probability
that that response will be repeated,

Courts and Waggoner (1938) have, in g modified
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repetition of Stephens'! experiment, shown that when direct
verbal information of "right" and "wrong" follow a response
there is no intensifying effect obtained by the addition of
en emphasizer such as light but that when the emphaaizer
accompanies a response the addition of direct verbal in-
formation greatly increases or decreases the probability
that the response will be repeated accordingly as the in-
formation conveys information of success or fallure.

In summarizing the results of the investlgatlions
relative to the intensifying effect of emphasizers it may
be stated that when en emphasizer does not play the dual
role of informant and emphasizer, it does not produce
reliable differences of performance in a learning situa~-
tion. The results are distinctly contradictory to what
would be expected by predictions based on either the first
or second formulation of Tolman's Law of Emphasis. In part,
however, the Law of Fmphasis has been shown to be valid,
This part has been formulated in the lLaw of Placement of
Fmphasiss The results just presented have, however, shown
the Law of Emphasis to be in part invalid. It is sugpested
that the results regarding the intensifying influence of
emphasizers be generalized and expressed as a Law of
Intensity of Fmphasis and defined as follows: When a "some-
thing"” heppens in connection with a response, that "some-

thing®™ will have no influence upon the probebility that the
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response will be repeated unless that "something” acts as
a signel of success or failure of the response.

While the evidence for the Law of Intensity of
Emphesis seems quite conclusive, the evidence for the Law
of Placement of Emphasis yet remains somewhat obscure.
Differences in performance have been demonstrated under
different conditions of placement, but these differences
have not been highly or uniformly significant., Nor has
there been any attempt to determine if the Law of Placement
of Emphasis is a principle of performance or a principle of
learning.s It is in regard to this last problem that the

present investigation has been undertaken,
Experimental Apparatus and Procedure

The material to be learned consisted of three
series of number psirn.l Series A wes made up of three-
digit numbers and was given to all subjects under the same
econditions as s standardizing procedure. Series B and C
were made of two-digit numbers and were used for the experi-
mental trials,

The apparatus, as viewed by the subjects, consisted
of a 22" x 40" panel faced with black cardbesrd. Centrally

lThe number series are given in the appendix, p. il
and iii. The eriteria of selection and the order of pre-
sentation are discussed in the appendix, p. i.



Pigure 1, Subject's Position

located and near the base was a 5" square aperture through
which the front of the exposure device was visible:. Two
telegreph keys were attached to the base of the panel; a
distance of about 17" between them. Above the keys and
more centrally located were two radio-panel lights, 6«8
volts, covered by white paper eylinders: That part of the
exposure device visible to the subject consisted of a semi-
silvered mirror set at a 45° angle, the upper edge being
closer to the subject. From below, a light, not directly
visible, was dlirected into the mirror so as to refleet into
subject?s eyes and sereen from view objects behind the
mirror. The mmber pairas, printed om 1" x 1 3/8" cards,
were inserted inteo position directly behind the mirror.

Exposure was effected by tuming off the light which re-



Filgure 2, Experimenter's Position

flected into the sublectts eyes and turning on another
lizht whieh illuminsted the card behind the mirror.

Two different emphaslizers were used. In one case
the radio-panel lights on the face of the apparatus cone
stituted the emphasizer. In the other case a red light was
reflected onto one or the other of the palr of numbers,
Control of the emphasizers was offected by manipulation
of sircults from the experimenter's position. Closure of
the circuits ccourred when the subject pressed cither key.

In order te avoild the influence of any differences
in diffieculty between series B and €, the eéxperimental
serles, each was placed after series A for half of the
gases. Also, to avoid any diffsrences which might arise

from the change from one exphasizer to m octher the two ex-



22

perimental series of numbers were accompanied in half of
the cases by the red light, "r" and in half of the cases by
the white radice~panel lights, "w". The following schedule
of combinations was adopted to equate these factors:
Bw-Cr, Cr-Bw, Br~Cw, and Cw-Br.

The subjects were glven the following typed instruce-
tions,

On the face of the apparatus before you there
appears an aperture, Within this aperture there
appears a lighted surface. Throughout the ex-
periment you should maintain a position that keeps
you directly in front of the lighted surface.

At the top of the lighted area there will
aprear a series of numbers which you are to learn.
These numbers will slways be presented in pairs,
One of the numbers in each pair is correct and
one is incorrect. You are to learn the correct
punbers, There will be twelve of thess number
pairs in a series, Theses twelve palras will be
presented over and over for several trisls,

Each time, however, the order will be changed

80 that you canrot depend upon sequential
arrangement in learning. Also, the side upon
which the correet one appears will be changed,
i.e., for a cortain palr of mubers the correct
one will be on one side one time and on the other
side the next time. _

At the base of the apparstus sre two telegraph
keya, You will indicate which of the numbers in
the palr that gyou choose Dy pressing one of these
keys., When you malke a cholee, preas down on the
appropriate key and hold it down until the
mmbers disappear from view. Between c¢holces do
not leave the fingers on the keys.

The operator will give you further instruc-
tions verbally as soon as you feel thet you unders
stend the directions alresdy given. Ask any
queations that you wish,

After the subject had read the instructions he was

informed that after the number psir appeared he would be
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allowed a period of five seconds in which to make a choice

and as soon as a cholce was made the experimenter would
snnounce whether the choice was "correct"™ or "wrong". The
subject was further informed that the numbers would not
disappear immedlately but would continue to be exposed for

a short length of time during which he would have the
opportunity to study the nusbers. Series A, the standardizing
serles, was then administered.

When ten trials had been completed, regardless of
whether a perfeet performance had been accomplished, the
subjeet was given instructions appropriate teo one of three
experinmental eonditiors to be described below,

{me of the conditions consisted in having the
emphasizer occur in connection with the corract number and
having the subjiect press the key which corresponded to the
position of the correct number. This condition is known as
the Bmphssis Right-Press Right (ER-PR) condition. A
second condition consisted in presenting the emphasizer in
connectlion with the wrong nmumber and having the subject
press the key wihlch corresponded to the position of the
correct mumber. This is the Emphagis Wrong~Press Right
(EW=PR) condition. A third procedure wes to present the
emphasis in conneection with the correct number and having
the subject press the key corresponding in position to the
wrong mumber. This is the Mmphasis Right-Press Wrong
{(ER-P¥W) condition.
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No uniform instyructions were glven for each condie-
tion. The subject was made to understand that the empha~
sizer would give the infommation as to whether he had made
a correct or wrong responses A demonstration was glven of
what would happen after a response was made and how it
should be interpreted. =ach subject was made to respond
ecorrectly and incorrectly to the trial card and to
announce in each case whether his response had been right
or wrong. At any point that the subject expressed confue-
sion the experiment was stopped and new instructions given.

When eight trials on each of the experimentasl
series had been ecompleted, the subject was asked to explain
Just what he had done in learning the series. Following
this, the subject was glven a sheet of paper to fill out.
On this sheet appeared all of the numbers, both correct
and incorrect, that were used in the experimental series.
In addition were included numbers whieh had not been
used at all, The subjects were instructed to mark the
numbers that they ecould remember as having been correct or
incorrect ard also to mark any numbers which they felt had
not been included in the learning aeries.l They were in-

instructed to guess only when they felt reasonably ecertain

1The instruction appeared on the sheet. A replica
of the sheet is given in the appendlx, p. 1ii,



that they might be correct.

The subjects, twenty-elght in each of the experi-
mental groups, were for the most part sophomore students
who volunteered for the experiment. A few upper-division
and graduste students were included, but were distributed

emong the three groups.
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DATA AND RESULTSY

In Table IV are presented the differences betwesen
the performances of the groups on the standardizing series
for all but the first trial,

TABLE IV
Group Differences In Errors On Standardizing Series

Group lean J41s oy

Emphesis Right=-Press Right 390,32 10,98 2,07
is Virong-Press Right 38,43 8,735 1,65
Emphasls Right-Press Wrong 34,79 9,99 1.88

The slpgnificance of these differences 1s presented
in Table V,

TABLE V.
Significance Of Differences on Standardiging Series

Groups compared _ Diff, gqire, CR P
FR-PR minus EWePR .89 2,64 .3 .23
ER«PR minus ER-PW 4,53 2,79 1.6 «89
EWePR minus ER-PW 3,64 2,49 1.5 87

1511 of the raw score data are presented in the
appendix, 3See p, 1iv fr,
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Table V shows no reliable differences to exist be-
tween the performance records on the standardizing series,

In Pigure 3 1s presented graphieslly the performe
ance of the groups run under the three experimental condl-

tiona,

-3

Number of Errors

@ N G O O O

Trials
Figure 3, Performasnce Curves on ixperimental Series,

The average mumber of errors made by esch group on
the two experimental series i1s presented in Table ?I%

lissause of the large part played by chance in the
initlal triasls, only the lesst five trials are included in
the ttntistiaai analysos,
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TABLE VI
kverage Number of Errors on Experimental Learning Seriles

Group Mean a

dis Ou
Emphsals R t«Press R £ 16,63 8,08 1,08
Emphasis ﬁ%ﬁﬁg-?reaa Riggt 21.98 8,89 1,19
Emphasis Righte-Press Right 23,50 11,30 1.51

Inapection of Table VI shows the ER«FR group to be
superior in performence to both of the other groups and
the EW-PR group to be slightly superior to the ER-PW group,
The significance of these differences 1s presented in Teble
viI,

TABLE VIIT

GComparisons of Groups on Learning Seriles

groups compared DALY, Sa1er, CR P

1,08 r&.g 1.09“
1. 5'? "&_. 3 1 Ow
1'!49 1‘1 QVB

-
—

iﬁhﬂﬂa‘minnu Eﬁ-?ét
ER«PH mirus ER«PR
ER«PW minua EW-PR

0 th
038

It is demonstrated in Table VII that the differences
between ER-PR group and the other two groups sre statistice
ally significant as evidenced by the critical ratlos of
4,9 and 4,3,

The reliability of the experimental serles under

14 aiscussion of the statistical procedure used in
determining the CR's is discussed in the appendix, p, ix,
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the different conditions of performance is given in Table
Viii,

TABLE VIII

Reliabllity of Experimental Series
Under Different Conditions

Conditions forrelation Between First

and Second Series Teken
ER-PR o781 £ 00
EW=-PR «768 + ,08
ER-PW .8638 + 10

Table VIII indicates no marked differences in the
rellsbility of the experimental learning series under the
different conditions of performance,

The average numbser of numbers which were correctly
marked on the post-test 1s presented in Table IX,

TABLE IX
Average of Numbers Marked Correctly on Post-Test

ot - %a1s %tiean
e ,

ER-PR 23,45 9.69 3,56

EW-PR 21,21 8.85 2.80

ER~P¥ 19,86 9.21 3,03

The significance of the differences between the
groups on the post-test is given in Table X,
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TABLE X
Comparison of Groups on Post-Test

Groups Compared DAfS, %a1ee. CR P
ER~PR minus ERePW 2.22 2.93 0.7 = B8
ER~PR minus EW-PR 3.57 3.54 1.0 .68

I£ 48 seen from Table X that there were no relisble

differences in the performances upon the post-test.

Discussion of Results
_ On the basis of the standardizing series the Righte-
Wfang group was shown to be superior to the other two
g}gupa and the WrongeRight group to be slightly superior
t6 the Right-Right ginup. The differences in performance
iqrn not aignificad¥, however. In the experimental
L;arning series, the order of excellence of performance was
;3ﬁxt reversed., The Right-Right group was shown to be
fs;aniricantly superior to both of the other groups. No
’Taignirieance is to be attached to the differences in per-
f‘farmance between the Wrong-Right and the Right-Wrong groups.

L The probabilities are about the same from group to

group that the obtalned means on the experimental learning
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series were the true means, in so far as the performance
records were influenced by errors of measurement,

an-tha post-test, although the order of excellence
of schievement was in the same direction as for the ex-
perimental learning series, there were no reliable

differences in performance from group to group,

Interpretation of Results

It was pointed out earlier in this thaaial that the
evidence for the Law of Placement of Emphasis remains as
yet obscure, particularly in regard to whether the law is
applicable as a principle of learning or a principle of
performance, It was stated at the same time that 1t was
in regard to the problem of identifying the law as a
principle of learning or performance that this investigs~
tion was undertaken,

Tolman, in hils second formulation of the Law of
Emphasis, proposed that the differences which arise from
the placement of emphasizers are a function of the condi-
tions of performance rather than the conditions of learning,
It 1s this concept that is put to test, In order to check
up on such an hypothesis it is first necessary to demon=~
strate significant differences in performance under

- See p, 19
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different conditions in the placement of the emphasizers,
Subsequent to such a demonstration the subjects must be
put In & situation where the conditlons affecting the
performance are the same for all subjects slike, If,
under these cilrcumstances, significant differences eppear,
then it may be said that the placement of the emphasizers
affected the learning and the learning i1s transferred to
the new situation, If no differences of significance
appear, it may be concluded that the previous differences
of performances were due to factors other than the amount
learned,

The evidence presented by the results of the ex~
perimental procedures may be interpreted as supporting
the hypothesis that the differences of performance under
conditions of differential placement of emphasizers are
due to factors which affect the performance in some way
without materially affecting the learning under those
gconditions,

¥While the results do not bear evidence of what the
factors are that influence the performance there are certain
explanations which may be offered, These explanations are
purely hypothetlieal and are supported by experimental
evidence only indirectly, It may be that experimental
tests might be devised to confirm or refute these hypotheses,

In stating that the difference in the performance
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curves is due to factors influencing performance rather
than learning it has been directly implied that performance
curves do not necessarily represent the amount learned nor
the rate of acquisition, That such an implication is not
unjustifiable is evident from the work of Blodgett (1929),
Tolman and Honglk (1930) and others, These investigators
demonstrated that rats placed in s magze with no food at

the end=-box will, after food has been introduced, soon
equal in performance a control group which has run to food
from the outset, The experimenters argue that rapid ine
crease in excellence of performance and the ultimate
equality of the two groups would not be possible had not
learning ocecurred during the period when no food was placed
at the end~box, The learning which had ocecurred during

the foodless perlod did not evidence itself in the performe
ance records, Another line of evidence arises from the
facts of over-learning, After a learner is sble to perform
a task without error, continued performance does result in
more learning, The additional amount learned will be
evidenced in greater amounts remembered andamounts re-
membered over longer periods of time, Of this over-learning,
however, there is no indication in the original performance

records, It has also been suggested by various workaz*sl

13ee Bryan and Harter (1897), Swift (1903), Batson
{1916), and Trow and Sears (1927).
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that the plateaus which often appear in "lsarning™ curves
are dus to 1lnadequacy of measurement of the learning which
may be occurring,

Proceeding on the baslis that it 1z not unreasonable
to assume that a given performence curve may not be truly
representative of the learning which has oceurred, there
remains the problem of what factors might have affected
the performances of the Right-Wrong and Wrong-Right groups
during the experimental periocd, Two factors are suggested
a8 involved, The first factor is that there may be a
definite difference in the complexity of response called for
by the experimental conditions, The second suggestion is
that subliminal cues, cues not yet verbalized as "right" or
"wrong"”, are the ones responded to by the lesrner, and
when these cues are in connection with the correct response
2 "correct" score is made, but when the cues sre in connece
tion with the incorrect response an "error" is made, although
in both cases the lsarning mey be at the same level,

The possible difference in complexity of response
arises from the fact that wherever a discrimination is to
be learned between two things and the information of
correctness is conveyed to the learner by means of an
emphasls on the correct response in soms cases, and the
incorrect in other cases both situations demand that the
learning be demonstreted by the same overt movement (such
as pressing the correct key or punching the correct hole,)
As Tolman (1934) has suggested, the learning in such
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situations involves the setting-off of one response ageainst
another, Whers the emphasizer asccompanies the correct
response the overt movement 1s directed to the locus of

that emphasizer, but where the emphasizer accompanies the
incorrect response the overt movement is directed not te

the locus of the emphesizer but away from it snd to that
part of the situation which has been set off as part of the
background, In brief, in one case the response 1s direscted
fo and in the other case gpposite to the leocus of attention,
The second situation is much llke asking en individual to
nod his head and ssy "No™ or to shalke his head and say "Yes™,
Past hablits of pointing and meking such responses ss just
noted are contradictory tc the responses called for by

the experimental situation; hence they must be iInhiblited,

In only two cases did individuals of the Right-Right group
report having pressed the key opposite to the one that they
knew to be correct, In the Wrong-Right group ten individuals
reported at some point or ancther during ths experiment

that they had pressed the wrong key, One individual
actually made this confused response sixteen times, Another
marked case which demonstrates the habit fsctor was
occasioned when by accldent the subject had lef't his finger
on one of the keys, When the next card was exposed the

red light Immedlately turned on, The subject was Instructed
to go shead and make the correct response, Despite the



fact that the subject knew which number was correct, a
fact established by his subsequent remarks, he neverthe=
less pressed the wrong key, that whiech corresponded to the
locus of the red light, The incidence of confusion was
Just as marked in the Right-Wrong group, nine cases reporte
ing, One individual reported thst he caught himself at
least once on every trial pressing the key he Iknew to be
incorreect, Another subject remsrked to the effect that ree
sponding to the side opposite of the emphasizer was just
like looking in one direction and pointing in the oppoaite,
very confusing,

It was predicted before the experiment that the
Right-Wrong group would experience much greater confusion
and hence show a poorer performance due to the nature of
the instructions, This group was instructed that they were
- to learn the correct numbers but were to press the wrong
key, a situstion certainly not customarily met, In all but
one case, however, the individuals reported that they had
changed the directions so that the "correct" numbers were
conceived of as the "wrong" numbers, According to the
interpretation placed on the numbers, this group was
actually receiving the emphasis on what they conceived as
the "wrong®™ numbers, In effect, then, the Right~Wrong
group and the Wrong-Right group performed under the same
conditions,



The second suggestion, that of the influence of
subliminal cues, is purely hypothetiecal, The argument 1s
that during the course of learning a series of simple
discriminations such as is involved in the present investia=
gation or in the punchboarde-maze investigations, the learning
consists of setting off, one against the other, the two
points of diserimination, i,e,, the two numbers or the two
holes, During the initial stages of learning, before the
learner is able to verbaligze that "this number is the
correct number® end that "this number 1s the wrong number™
he learns that something happens in connection with one
number and not the other, As several subjects expressed
it, one number seems to 'stand out' although that number
is not identified as being right or wrong, The things that
¢an happen in connection with a number are the occurrence
of the emphasizer and a condltion of correctness, For the
Right-Right group the emphasizer and the condition of
"being correct" occcur in comnnection with the same mumber,
However, for the Wrong~Right and RightelWirong groups the
emphasizer secompanies cne number and the condition of
"being correct™ sccompanies the other, If in some way the
placement of the emphasizer on a particular number causes
it to stand out more than the paired number, it 1s possible
that the subject will, in the absence of definite knowledge



of correctness, respond to the number perceptually more
distinet, If this is what actually happens, the differences
between the performsnces of the groups may be acecounted for,
Under the Right-Right condition the number more perceptually
distinet 1s the correct number and therefore when the sub-
ject responds to that number 1t 1s recorded as correct
although the subject may not have been able to verballze

1ts correctness beforehand, Under the Wrong~Right and Righte
Wrong conditions if the subject responds to the more per-
ceptually distinet nmumber, the response 1s recorded as an
error, In short, the Righte-Right subjects are credited

for responding to the same cues for which the WrongeHRight
and Right-Wrong groups are discredited although all may be
sald to have learned something about what happens iIn the
situation in connection with one number as opposed to the
palred number, Subsequently, 1f the numbers are presented
in a new setting and do not occur in palrs, one number can=
not be set off against another so that the basls for one
number's being more perceptually distinct than snother is
removed, Under these conditions it is primarily, if not
entirsly, the numbers which have been verbalized as right
or wrong that will be utiliged in the performance, If this
gtatement hag basis in fact, the equallity of performance
between the groups on the post~test 1s explainavle,



In proposing the explanation of how the differences
in performance under different placement of emphesizers
might be asccounted for in terms of factors which influenced
the performance rather than the learning, three asssumptions
have been made, The first asssumption 1s that a "something®
which bears information of correctness happens within the
locus of one of two discriminanda, one will stand out against
the other, The second assumption is that there is a greater
tendency to select rather than avoild the one which stands
out when no knowledge of correctness is possessed, The
third assumption is that the separation of the two discrime
inanda removes the basis for one's standing out against
the other, The final answer to the validity of the ex-
planation awalts the test of these assumptions,



SUMMARY AND CONCLUSIONS

The available experimental evidence concerning the
Law of Emphesis was found to be contradictory in part and
confirmatory in part, Analysis of the Law of Emphasis
showed 1t to involve two distinet problems rather than one,
On this basis the law was divided and substitutes proposed
as the Law of Placement of Emphasis end the Law of Intensity
of Emphasis, This investigation was conducted to test
whether the placement principle was to be identified as s
principle of learning or of performance,

To test such a question it is first necessary to
demonstrate significant differences in performance under
different conditions of placement of emphasis, Subsequent
to such a demonstration, if the situation 1s altered so that
the factors affecting the performance are held constant,
8ignificant differences in performance would indicate a
principle of learning while insignificant differences would
indicate a principle of performance,

Three groups of subjects learned series of number
pairs, The ER«PR group was Instructed to respond to the
correct numbers, At each response the correct number was

emphasized, The EW-PR group was instructed to respond to
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the correct numbers but for this group the wrong number was
emphasized at each response, The ER-PW group received the
smphasis in connection with the correct number but were
instructed to respond to the wrong number, Significant
differences were found to exist between the ER-PR group and
each of the others, The difference between the EW-PR and
ER-PW groups was not significant, In effect, the conditions
of learning were the same for these last two groups,

When the groups were presented with & sheet of
paper bearing all of the numbers which had appesred In
the learning series and in addition some numbers which had
not appeared, no one group recalled significantly more of
the numbers correctly than any other group, It may be
concluded from this that the Law of Placement of Emphasis
is s principle of performance rather than a principle of
learning,



APPENDIX

The numbers for series A were selected at rardom
from a list of all possible three-digit combirnations of
the digits from 2 through 9, HNo progressions such as 234,
246, or 360 were used. Ko digit occured twice in & given
rumber and no pair had both pumbers starting with the same
digit. Half of the larger numbers of the pairs were correct
and half of the smaller numbers were correct. Half of the
time the correet pumber was on the left and helf of the
time on the right.

In order to eliminate the possibility that the
subjects would learn the numbers in tems of a serial
position habit of lefteright responses the cards were ar-
ranged in three different orders. While the subjeects had
been informed that the cards would never be presented in
the same order twice, actually the order was repeated
every three trials. Inother precaution involved the
ahifting of the numbers from one side of the card to the

other,
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Learning Series A

763" 952 346 B9O3" 523 687"
453" 362 294 769" 934 548"
874 629" 379" 752 752 379"
637 285" 453" 362 769" 204
204 769" 629" 874 285" 637
687" 523 584 435" 854" 249
249 854" 854" 249 469 954"
548" 934 637 285" 362 453"
347 893" 523 687" 629" 874
584 435" 763" 952 952 763"
954" 469 954" 469 435" 584
379" 752 934 548" 893" 347

"Gorract numbers.

Series B and C were selected according to a defi-
nite method, Each value in the ninties was matched with
some number in the "teens", the twenties, the thirties,
ete. The particular value that was matched was determined
by chance selection effected by drawing numbers from a hat,
In no case, however, were the second digits the same. All
of the numbers which ended in "0" were eliminated from the
series but were used in the post-test as numbers not in-
cluded. The palrs obtained were then inspected and in a
few cases changed to eliminate easy combinations. The
series were presented in four different orders

Learming Series B
61 48" 43 68" 75 28" 32" 58

91" 24 31 85" g2 33" 24 o1"
64 20" ig" 79 64 20" 39 54"
73" 98 98 73" 88 65" 21 89"

gg 33" 33" g2 54" 39 48" 61
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71" 45 28" 75 58 32" g8 73"
B8 32" 20" 64 61 48" 43 68"
85" 11 15% 93 89" 21 12" 79
75 928%"45 45 71" 73" 98 28" 75
897" 21 39 54" 78 12" 33" B2
64" 39 24 91" 68" 43 11 85"
88 65" 32" 58 71" 45 45 71"
93 15" 65" 88 85" 11 15" 93
™ 312" 48" 81 91" 24 29" 64
68" 43 21 89" 93 15" 65" 88

"Corract numbers,

Learning Series C

42" 13 63" 51 31 78" 19" 84
g7" 26 g4 10" 27 55" s1 78"
92 41" 66 347 135 42" 13 42"
95 72" 7T e8" 72" 95 34" 66
65" 27 868" 27 e3® 77 57" 86
78" 31 76" 31 67 99" 2 81"
86 s7" o2 41* 51 63" 16" 49
62" 35 42" 13 26 97" o7 55"
7 B 7" 26 34" @86 51 63"
63" 51 81" 52 52 81" 87 99"
66 34" 49 18" 37" 86 41" o2
g4 10" 82" 35 16" 49 72" 95
81" 52 85 72" 35 62" 26 ©7"
49 18" 88 37" 41" 92 35 62"
go" 67 oe" &7 19" 84 3" T

"Ccorrect numbers,

Below is given a replica of the post-test.

Hame

Directions: On this sheet appear all of
the numbers both correct and incorreet that
were used in the second learning series and in
the last learning serles. There are also
geveral numbers which d4id not appear in elther
of these two learning series., The numbers are
arranged in rmumerical order and segregated
sccording to whether they appeared in the
second or last learning series.

You are to go through these numbers
marking them in the following way. If a
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certain number was a correct number place a
"GC" on the line provided. If the number was
incorrect place an "I" on the line provided.
If the number is one that did not appear in
the series draw a line through it, When you
are not certain sbout a number but feel that
you could make a reasonable guess do so. When
you are gqulite uncertain leave the space blank.
Follow these inatructions to the best of your
ability. Do not feel that you must fill every
blank, guality is the thing desired.

"C" means the number was correct.

"I" means the number was incorrect.

____ means the number 4id not appear.

Kumbers which appeared in the second series,

I1 91 38 45 &3 €0 70 _ 80 9}
1§ o4 35 44 sS4 €1 71 84 e
16 25 36 45 56 64 73 88 94
17 28 88 47 58 65 75 85 96

1820 _ 39 48 66 68 __ 79 80 __ 99

K

Numbers which appeared in the last series.

10 .20 . 3. .40 B0 62 TR 81 90
13 227 31 41 51 63 74 83 og

14 o5  S4 48 52 66 76 84 96
16 " 26 S5 46 8585 67 7786 97

W87 874987 ev__ 78 87 _ 99

I

I

|

Raw Score Data

Below are listed the number of errors on each trial
for the standardizing series A. The column of numbers
refers to the individual subjects. These numbers corre-
spond throughout all of the tables of raw secore data so that
the performance of a given individual may be checked through-
outs The individuals are groured under headings which
indicate the experimental conditions to which they were
subsequently expoaed.
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Below are listed the raw score data for the experi-

mental learning series in terms of the number of errors on

The column on the left designates the particu-

each trial.

lar series taken first, on the right the series taken sec-

In each case the series is labeled as "B" or "C",

ond,

The "w" and the "r" refer to the white light and red light

At the extreme left the

which were the emphasizers used.

column of numbers refers to the individusl subjects.
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In caleulating the eritical ratios of the differences
in performance on the learning series and on the post-test
the following formula was used,

Casre,= V(of, +of )-(2roy, oy,)

This formula is meant for use where errors of ssmpling have

been reduced by matched groups. In such cases the "r" is
coefficient of correlation between the measures of finsl
comparison. The irdividuels sre matched on the basis of
identical scores on some Original measure. In this study
the individuals could not be matched on the bLasis of 1denti-
gcal scores. They were, however, matched on the basis of
rank order of performance on the original measure, in this
case the rank order of performance on the standardizing
geries, Where one or more individuals were of the same
rank order an average of their measures of final compsrison

was used, This was done so as not to affset the "r" by



the particular placement of the individusls.

In the tables below are given the data from the post-

test,
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