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ABSTRACT

Subjects were required to discriminate identical or nom-identical
.pairs of Japanese characters over a period of ten days, With this
methodology it was possible to observe trends of reaction time (RT)
from a state of unfamiliarity with: the stimuli to ome of relative
familiarity. It was hypothesized that initially "same' RT would be
longer than "different" RT, but with practice '"same" RT would come to
be shorter than 'different" RT. A second hypothesis predicted .that
once subjects were familiar with the stimuli, if they were then
requested to process. the characters in a holistic fashion, there
would be no difference between "same" and "different" RT. A trend
analysis revealed that neither hypothesis was supported, although
trends were in the predicted direction. The results are discussed
in terms of various models of discrimination. '




INTRODUCTION
In Gibson's (1969) exposition of a differentiation theory of
perceptual learning, she noted that a serial-prﬁcess, feéture~
comparison model of letter discrimination was not an adequate model,

This conclusion was based on the observation that the reaction time

'(RT) data associated with judgments of-identity of members’ of a pair

of stimuli did not conform to the p?édictiohé'of the serial model.
Since this time, the issue:of constructing .a model that will fit
the data has become a.rather provocative topic,

A self-terminating, serial-process, feature-comparison model
assumes théfiin.a discriminatién task the observer compares the
features of the paired objects one at a time. If a difference is
discovered the search.termipates. Search time is assumed to be a
function of the number of feature differences Bepween the pair of

stimuli. That is, RT should be longer for a pair differiﬁg on only

" one feature than for a pair differing on several features. Indeed,

Gibson (1969), and others who have used various kinds of stimuli——
letters (Bamber; 1969), géometric forms (Nickerson, 1967), faces
(Smith & Neilsen, 1970), and random shapes (Cooper, 1976)--have
established rather conviﬁcingly that the se?ial process model is

a good predictor of RT for the:"differeﬁt"‘responses in a discriminat
tion task, The probiem arisés when we consider the RT data for the

"same" responses, The serial-process model predicts that it will
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takellonger to make a "same"‘judgment than it will to make 5
"differept" judgmeht. This difference‘is‘predicted because thé
observer'must cdompare every single feature of the stimulus pair
Before he can make the 'same" response. However, the research cited>
above indicates éhat this model is not a good predictor of RT for
“"same'" judgments. Instead of taking more time than the longest
"different" fesponses; mean RT for "sémé" responses tends:to fall
somewhere between the .mean RT for the iongest and shortest "different"
responses,

These results have led Bamber (1969) and Cleaves (1977) to
suggest that a type of dual-processing is involved. Tﬁat is, when
presented with a discrimination task, two types of processing are
initiate& simul taneously. One process is the serial process.déscribeé
above, while the other is a faster identity-finding process based on
some type of holistic or pattern processing. Blake and Beilin (1975)
investigated the developmental aspects of '"same'-"different" RT and
interpreted-tﬁeir results as supporting such a &ual-processlmodel.
Lachman, ‘Lachman, and Butterfield (1979) suggest that rather than a
dual-process model, support should golto a model which 1is seen as
havidg two stages. Tﬂe fi;st stage consists of pattern'reéognition
processes:that'are coﬁsidered to be automatic;-i.e., not'réquirihg
conscious attention--and to operate in parallel, A second stage,

which occurs later in the information processing sequence, is seen
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as being under conscious control--i,e,, requiring attention--and as
operating in a serial fashion,

The two-stage model can be seen as consistent with Gibson's
(1969) notion of a higher-order structure if we assume that the faster
pattern-recognition-process is developed commensurate with experience,
That is, we can'make the assumption that the pattern-recognition

"process--and hence a pattern-discrimination process, a comparison
based on the patterns of thé stimulus pair--is useful to the

observer only if that ﬁbserver is already familiar with the stimuli
to be discriﬁinated. If this is the case, then we would expect the.
serial-process model to fit the data when‘unfamiliar stimuli are used;
and the two—stage model to better explain the data when familiar
stimuli are used. Indirect support for this position can be gained -
from the research of Kellogg (1931) and Bind?a, Williams, and °

Wise (1965). Respectively, the tasks consisted of discriminating

the relative darkness of two sides of a circular disk and discriminat-
ing two tones that varied by 60 cps. Both of these experiments
employed stimuli with which the subjects were relatively unfamiliar,
and both found RT for "same'" judgments to be slower than RT for
"different" judgments, hence conforming to the predictions of the
serial-process model. On the other hand, when we consider the research
that has found "same" RT to be faster we find that the stimuli used

" in these experiments were familiar objects such as faces,. letters,




4
and geometric forms (Bamber, 1969; Nickerson, 1967; Smith & Neilsen,
1970). Sincé “"same" RT was faster than ”différept" RT in thése
céses, the data from experiments using familiar stimuli seem to
support a t&o-stage model, To describe the relationship between
familiarity of stimuli and relative RT we can suggest that when a
subject is-exposed'to an unfamiliar stimglus pattern, the subject
does not have a stored memory representation for that patterni and
hencé must rgsort‘to the serial process to make both "same" and
"different"‘judgments. Howevér, once the subject has established
a memory representation for the stimulus pattern, then that individual
can begin to make comparisoqs based on the ovgrall patterns rather
than relying on the serial process. If uncertainty remains after
completion of the'pattern-discriminatioh process, however, then in the
interest of uncertainty reduction the subject may proceed with the
serial process in order to make a confident response. This could
explain why fhe "different" responSe takes longer than the "same"
response once the subject is familiar with the stimuli. It might be
that when a subject is presented with a pair of familiar stimuli, the
subject may be able to base a confident '"same'" response on the
pattern-discrimination process simﬁly because no differences are
detected., However, when presenteé with a "differeﬁt" pair, the

pattern-discrimination process may only tell the subject that there

is a .difference, but not what the nature of that difference is. 1In
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order fo make a confident response--that is, to be sure that the
response is correct--the subject will have to resort to the serial
process, which w111 a11ow feature examination ‘and hence uncertainty
reduction., This strategy would make sénse, since subjects are
generally asked to respond as fast as possible while keeping error
rates 1ow.  |
| LaBerge and Samuels (1974) found a fémiliérity effect in which
subjecﬁs became faster at discriminating unfamiliar letter pairs over
a period of five days. They interpreted their results as supporting
an aﬁtomatic-procéssing theor& which holds that the reduction in RT
is due to less attention being required to proéess familiar stimuli
than unfamiliar stimuli. LaBerge favored a ﬁypothesis emphasizing
the.emergenée of a higher-order structure in which unitization of the
features of a letter takes place, creating a meaningful unit that

can then be pfocessed much faster as a pattern, LaBerge's automati-

city theory is consistent with the two~stage model of discrimination,

since once unitization has taken place a memory representation for
that letter as a pattern has been established, and RT is facili-
tated, This stﬁdy did not consider the effects of familiarity on

RT for '"same" and "differeﬁt" responses. An experiment by Ambler and
Proctor“(1976) however, attempted to iﬁvestigate the familiarity
effect for "same" and "different" responses., ‘'Same" and "different"

RT was measured for American and Japanese éubjeéts on both English
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and Japgnese letters, The authors found a significant effect of
faﬁiliarity, but no significant effect of resfonse type (same vs.
different). An examination of the méan RTs, however, reveals that
both Japanese and American subjects responded faste% to idehtical
pairs than to nén-identical pairs and that this effect was more
pronounced with familiar letters than with unfamiliar letters,
The authors asserted that the effect obtained by the Japanese subjects
could not be safely called a familiarity effect since these subjects
had had 11 years of experience with the English ianguage. Looking only
‘at the data of the American subjects we find fﬂat fo? unfamiliar
.stimuli Rf was only 12 msec faster for "same' responses than for
"different" responses, while for.familiar stimuli mean RT was‘52 msec
faster for ''same" responses.

With these observations in mind, it seeﬁs that the relative
speed Qith which subjects éan make ''same" vs. ”aifferent" responses
might be a function of familiarity.' That is, when pfesented with
pairs of unfamiliar stimuli, subjects use a strictly serial process
for making both "same'" and ''different" responses, Howéver, when
presented with familiar stimuli, identity pairs are coﬁpared by
a holistic pattern-discrimination process and a decision can be
made before tﬁe sefial process is initiated, ThHe éerialiprocess
is used oniy in making the "different" responses. This explanation

would predict a relatively slower "same' RT when the stimuli are
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unfamiliar and a relétively faster "same" RT when the stimuli are
familiar. If this is the case, then the Ambler and Proctor data
should have shown slower RT for the "same" responses relgtive to the
"different" respoﬁées fof the unfamiliar stimuli. The fact that
this was not the case might be explained by the observation tﬁat
the data from four blockg'of 32 trials were combined before being
analyzed. It might be that 128 trials provided sufficiant practice
for the subjects to establish memory representations of the Japanese
characters, thus enabling them to base their '"same' responses on a
discrimination of the tharacter:-patterns, henﬁe obscuring the
differential RT predicted by the two-stage model.

Thus, the initial hypothesis of the present experiment is that
if American subjects are presented with unfamiliar stimulus pairs
(japaneselchéxacters).and are required to make "same'-'different"
discriminations over a period of days, the initial sessions will show
sléWe? RT for "same" respénges relative to "different" responses.
H0we§er, as subjects become familiar with the stimuli this pattern’
of results should change such that "same" résponses will come to be
vfaster relative to '"different' responses.

A second hypothesis predicts that oncé subject; are'familiar
with the Japanese sti&uli, if they are requestéd to base all responses
on a comparison of the o§¢r311 patterné of the stimulus pair and to

avoid looking for feature differences, then the difference between
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RT for "same" and ”differeﬁt" responses should disappear. The ration-
ale behind this prediction is that subjects should be able to base
"different'" responses on the pattern-discrimination process just as
they do the "same'" responses. The reaéon subjects do not do this
naturélly is assumed to be because thete is too much uncertainty
involved in making. a "&ifferent” response'bésed on the limited
iqformation availible from the pattern-discrimina;ion process. If
the experiﬁenter specifically requests this.type of comparison;
‘ﬁowever, subjects may be more inclined to make pattern comparisons,
.since this type of comparison is emphasized while accuracy becomes

secondary.
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METHOD
Subjects'

The subjects were 10 volunteers from upper division psychology
courses at Montana State University. They were each paid $15.00:
for participating in the exﬁeriment. Only individuals who were
right handed and Qho had normal‘ or corrected-to-normal vision were
allowed to participate. The subjects ranged in age from 19 to
36 years; the mean age was 23.8 years. Half the subjects were male
and half were female.

Stimuli

Sixteen Japanese characters were used in the experiment, The '
stimuli were obtained from ﬁﬁe Ambler aﬁd Proctor (1976) article,
The selection.of 16- characters yielded 16 identity pairs. - Sixteen
non-identity pairs were randomly constructed with the constraint

that no single character could appear more than twice in the non-

identity portion of-the deek., -The Japaumese-characters-were phete-

graphically enlarged and then made into rubber stamps which were

then used to create the stimulus cards. The stimulus pairs subtended

a visual' angle éf 40' vertically at a distance of 56.4 cm., Members

of a pair were placed on either side of a fixation péint, and the
center of each member was displaced from the fixation point by a

visual angle of 56'. A 32-card deck of practice'stimuli was construétai

-

in a similar fashion using Engiiéh letters.
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Apparatus and procedure

The stimuli were presented using front illumination in a Gerbrands
two-channel tachistoscope. Two telegraph keys were used to register
responses, and RT was measured ﬁsing a Hunters 120C Klockcounter,

Subjects were required to make a ''same''-"

different'" response fqllowing
stimulus presentation, Half the subjects used the right hand for the
“"same"' fesponses, while thé other half 6f the subjects used the left
hand for '"same'" responses. Subjects were asked to respond as fast
as possible while keeping the error rate low. Subjects observed a
‘fixation point -until onset of the one-sec stimulus presentation.
A 32-trial block of practice stimuli was pfesented at the beginning
of each session. Following fhe practice stimuli two complete,
randomly ordered, blocks of 32 trials each were run uging the exper-
imental stimuli. Fach block congisted of 16 identity pairs and 16
non-identity pairs. Subjects were run fof 10 days, with a two day
break between‘days 5 and 6. The order of the experimentai stimuli
was randomized before each session each dgy;‘.Each session took about
20'min to complete, including instructions and praétice trials, On
£he ninth and'ténth days.the Subjeéts were given the following
instructions:

There are tﬁo ways to conceive of what is going on in this

task, One is that you process the letters as -a whole,

that is, based on their overall patterns., The other is

that you compare the letters in terms of their features,
that is, the separate parts of the letters. What I want
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you to do today is to try and respond entirely on the
.basis of a comparison of only the patterns of the letters.
This means that you will not make comparisons by checking
the individual features or parts of the letters, but
rather you will make your decision purely on the basis

of a comparison of the overall patterns of the letter
pair. I would still 1ike you to respond as rapidly

as possibile. '

If these instructions were not clear to the subject, further explan-

ation was offered,




RESULTS

Figure 1 shows mean -RT across sessions for both '"same' and
Jdifférent" responses, The data obtained for each subject were
averaged for each session, resulting in a single mean "same' RT
and a single mean '"different'" RT. Eight planned coméarisons were
made using an aﬁalysis—of-variance test for the analysis and comparison
of trends acfoss repeated measureé. The first hypothesis——that
familiarity would interact with the relative RT for "same" and
"differeﬁt" responses--was tested with two comparisons. Iﬁ the first,
"'same" and ''different" trends were compared across the first eight
-days of the experiment. ‘This comparison was not significant, F(1, 9) =
1.44, Mge =’1867.5, p > .05, In the second, "samé" and "different" |
trends were compared only across the first four day; of the experimeﬁt.
This cbmparigon revealed an interaction that approéched significance
at.the .05 level, F(l? § ) = 5.07, M§e = 2504.2, p < 7051' The second
hypothesisf—that the instructional manipqlétion on the ninth and
fenth days would result in "&ifferent" RT approximating that of "samé”
RT--was tested by a comparison of "same'" and '"different" trends
over the last three days of the experiment, This comparison was not
significant, F(1, 9) < 1, Ms, = 1567.7.

A significant effect of familiarity was revealed by three
comparisons, A comparison of combined "same" and "different" responses

revealed a significant linearly decreasing trend across the first
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" eight days of-the expérAiment', F(1, 95' = 11,08, '@e = 21980.-8, p < .0l .
A.co@parigonkaf féame" responses only revealed a similar siénificant
trend, Fkl, 9) = 10.72, M§e = 13870.5, p < .01, as did'comparisoﬁ
of "different" responses only, F(1,:9) = 9.78, MSe = 9977.8, p < .05.

Two édditional coméarisoné"compared the-mean ”game" and
hdifferenﬁ"-RT oﬁ both Day-1 and Day-8 of the:experimént. Neither
;pmﬁarison ré&éaled a significant différencé, FQ, 9) = ;40<and 1;02,
ﬁge = 2700.5 and 974.8, respectively.,

Error rates are’ shown at.the bottom of Figure 1, Errof rates
for the "same" responées'are_shown by the shaded célumﬂs,.while error’
rétgs for "different'" responses are showﬁ'bf the unshaded-éoldmns.
'As'can be seen, error rates in.éeneral dec?eased slightly over,the'
first eight days and éhgn increased oﬁ dayé'9-and 10.

Cooper (;976) bas suggested that there may be two types of
subjeété, each of_whiqh-uses somewhat different procesées when
pfesented with the "same"-"different" task. Type i subjects appéar
tb use only a holistic comparison process, while Type II subjgcts
seem to use both:hplistic and serial processes. It was décided'that
additional 1ighf might be.sﬁed on the matter if the sﬁbsects were
sepa%ated according to the Type I-Type II classification schemé.
~ Mean RT was caﬁputed for the individual subjeéts, with RT for‘”same"
~and "differgnf" responses combinéd; oVer;ghe fi;st twé days of the.

experiment.. This proéedure allowed separation of the Typé I and
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Type II subjects on the basis of plusters.of mean RT points. Type
IT subjects should show a greater mean RT than Type I subﬁects since .
Type II subjects are éssumed to be using the slower serial process.,
It should be noted that only two subjecté seemed to fit the Type 1I
catagory while seven subjects were classified as Type I. One subject
was not iﬁcluded in‘this analysis because his mean RT was intermediate
and hence could not be easily placed in either catagory. Mean RT for
Type I subjects was 600 msec and mean RT for Type IT subjects was :
933 msec,  Figure 2 shoﬁg mean RT of "same' and "different"'responses
for both Type I and Type II subjects as a funcgion of familiarity.
Mean error rates'are shown at the bottom of the figure, These error
rates are for '"same" and ”different" responses combined. As can be
seen, the two tyﬁes of subjecté yielded two quite different trends
across days of practice. Type I subjects showed little or no reduction
in RT for either "same" or "different" fesponses, while Type II
" subjects showed a rather pronounced downward trend, .In addition,
Type I subjects seemed to have consistently faster '"same'" RT relative
to "different" RT throughout the entire exper;ment. For Type II
subjects, "differeﬁt" RT‘was an average of 29 msec faster than "same"
RT for the first three days of the experiment, On the fourth day
this pattern_réversed itself, and on the ninth day RT dropped to
the level 6f the Type Ivsubjects. Over the entire ten déys of the

experiment Type II RT dropped a total of 385 msec.
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Figure 3 shows mean ''same" and "different" RT as-a function of
- familiarity for the individual subjects. Subject 3 was not included
in.the Type I-Type II classification, subjects 5 andilo Qere classified

Type II, and the remaining subjects were classified Type I.
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DISCUSSION

There were two hypotheses entertained in the present experiment,
The first hypothesis predicted an interaction between ''same' and
"different" RT trends as a function of days. of practice. The second
hypothesis predicted an interaction between "same' and "different"
trends as a function of an instrﬁCtionél manipulation., Neither of
these hypqtheses wefé suéported by the data, although the test of the
first hypothesis was marginally significant when data from only the
first four days of the experimént were used in the analyéis. The fact
that the "same''-'"different'" trend pattern reversed itself early
in the experiment, and the observation that "same' RT was consistantly
faster than "different'" RT from Day-3 to Day-8 together explain why
the interaction was marginally significant in the foﬁr-day analysis
but not in the eight-day analysis. The strong tendency for the
"same'" response to be faster than the "different" responsé from
Day-3 to Day—S obscures the fact that a relatively small interaction
did £ake placevbetween the secopd and third days of the expériment.

The tests of the familiarity effect produced the only significant
results in this experiment. A familiarity effect was demonéfrated
for both "same" and '"different" judgments over the first eight days
of the experiment, and as would then be expected, this familiarity

effect was observed for the '"same' and "different" data combined.
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These'results indicate that familiarity did not play a major
role in influencing relative ''same" vs, "diffeyent" RT as was hypo-
thesiéed. Itiéhould be noted, however, that the trends were in the
general direction brgdicted by the first hypothesis., Mean "'same"
RT was initially slower than mean "different' RT, but on the third
éay mean "same" RT became faétér than mean '"different'" RT, and this
pattern held for tﬁe duration of the experiment. 1In Figuré 2 it can
bg‘seen that the change in the RT pattern on the third day was entirely
due to the Type II subjects, since the Type I suﬁjects were consist-
ently faster at making the '"same" response throughout the entire
exﬁeriment. |

The fact that the Type II subjects shqwed such a substantial
drop in RT on tge niﬁth day suggests fhat tﬁe insfructionalhﬁanipu—
lation on the ninth day may have caused the Type II subjects to
switch processing strategies, although in quite a different way
than was originally expected. Rather than "different" RT equalling
that of the "same' responses, as was predicted, both "same" and
"different" RT of Type IT subjects dropped to the 1eve1‘of that of
fhe Type T gubjects. It is also interesting to note, that in the
present experiment, only two of the subjecgs were classified as Type
IT, while in Cooper's (1976) experiment the majority of subjeéts
were classified as Type 1I. Cooper used random polygons:constructed.

according to the guidelines provided by Attneave and Arnoult (1956).
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It might be that these nonsense forms are considerably more difficult
to discriminate than are the Japanese characters whicﬂ.were uséd in
the present experiment., Japanese characters are constructed of
component features which are not unlike the features which make up
the component parts of English letters, while nonsense forms represent
totally novel ;timuli.. This suggésts that thefe might be a relation-
ship between the type of processing a subject willvexhibit and the
difficulty of the disérimination task, It could be that differences
in processing strategy are not so much a matter of individual
differences, as suggested by Cooper (1976), as they are a matter of
within-subject differences. That is, rather tﬁan one subject usipg
only one type of processing in all situationmns, if may be that a
given individual can exhibit either type of processing depending
on the difficulty of the discrimination task,

A self;tephinating,nserial—process, feature-comparison model of
discrimination predicts that it will take longer to make é "same"
response than it will to make a '"different" response, This was
clearly not the case in the present experiment.,” As can be seen in
Figure 1, "same" responées for all subjects combined are fastér than
"different" responseé from Day-3 to Day-10, - However, if we noﬁ look
to Figure é we can see that the trends of the Type II subjects do
conform to the predictions of the serial-précess model during the

first three days of the experiment, That is, the Type II subjects
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were initially slower at méking the "same' response relative to the
"different" respoﬁse. The serial-process model cannot, however,
account for the T&pe II subjects data after Day-3, nor can it account
for the Type I data, A dual-process model predicts that "same"
responses will be faster than "different' responses, and hénce it
appears to be a better model in thellight of the present data, The
differencé in RT trénds between Type I and Type II subjects, however,
is beyond the ability of the dual-process model to explain.

What is needed is a model which can account for both Type I and
Type II data, plus, such a model must bé able to account for the
substantial drop in RT which the Type II subjects displayed on the
ninth and tenth days of the present experiment, The two-stage model
seems best able to explain these data., This model holds that there
are two possible stages in the information processing sequence which.
leads to visual discrimination. First, there is a holistic process
which is aﬁtomatic, ané parallel in its operaéion. Following this
stage is a serial process which is probably optional-—i.e., the
individual may terminate processing and initiate a response before
this stage begins-~~and is serial in nature. This mo&el is much more
satisfactory than either the serial-process model alone or the dual-
process model, The sugéestion that search can be terminatéd before
the second stage begins explains the response pattérns of the Type I

subjects. Type II subjects seem to prefer to utilize information
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gained in ‘the second stage before making a decision, as is indicated
by the much longer RT of the Type II subjects_dhring the first eighf
days of the ekperiment. In addition, the "same"~respon§e for the
Type II subjects was slower than the "different" resﬁonSe during
the first three days, which is consiste#t with the nétion that fhe
second stage in the twﬁ-stage sequence is a serial process. Finally,
the two-stage model is capable of explaining the considerable drop
in RT by the Type II subjecﬁs on the ninth day of the experiment,
The instrﬁctional manipulation on the ninth day was intended to cause
éhe subjects £0 process the sfimuli in a holistic fashion correspond-~
ing to stége I.pro¢essing in the two-stage model,. Ifltﬁe Type I
subjects were alreadynterminating search and basing their respbnseé
on stage I processes, then we unld expect no change in their reséonse
patterns as a result of the instructional manipulation. This appears'
to be the case. Type I subjects showed no major change iﬁ their
RT pattern on Day-9. The Type II subjécts, on the other hand, are
assumed to be basing their responses on the second, serial-process,
stage from days 1 through 8, but on the ninth and tenth days Type II
BI is as fast as Type I RT. This éuggests that on the-nin£h day
of the experiﬁent the subjects who were cla;sified as Type II switched
their processing strategies. Thus, on days 9 and 10 they were no
longer letting both stages of the processing éequence run thefr

course, but rather, like ther subjects who were classified as Type I,
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they were terminating pfocessing and ‘making their responses at the end
of the first étage in the two-stage séquence. The important thing.
to note here is that the Type II subjects seem to be able to switch
their processing stra;egies on'demgnd, at least when presented with
relatively familiar stimuli, As was noted earlier, it might be
bette; to talk about differences in processing strategy as being
within-subject differences rather than between;subject differences,
Considering the ad hoc nature of these ;onclusions, however, it is
clear that further research is indicated.

A further exploration of these issues m}ght be facilitated by
selecting from a pool of potential subjects an equal number of Type I
and Type II subjects, classified on the basis of baseline measures
of RT, One could then vary the difficulty_of the task, as well as the
degree of familiarity which the subjecﬁs would have with the stimuli,
Degree of familiarity could be varied either by giving different
groups of subjects different amounts of.practice with a novel set
of stimuli prior to gxperimental observation, thus setting up a
three way factorial désign (Subiect Type X Number of Differing
Features X Degree of Familiarity), of byAusing the same subjects and
repeated measures, reéulting in a multi-group repéated measures design
which could then be subjected to a trend analysis similar to that

used in the present design,




REFERENCES
Ambler, B, A., & Proctor, J. D. The familiarity effect for single

letter pairs. Journal of Experimental Psyphblogy: Human

Berception and Preformance, 1976, 2, 222-234,
Attneave, F., & Arnoult, M. D, The quantitative study ofﬁbhape and

pattern perception. Psychological Bulletin, 1956, 53, 452-471.

%gamber, D. Reaction times and error rates for "same"-"different"

judgments of multidimensional stimuli, Perception and Psycho-

physics, 1969, 6, 169-174,
Bindra, D., Williams, J. A., & Wise, J, S. Judgments of sameness

and difference; Experiments on decision time. Science, 1965,

150, 1625-1627.

Blake, J., & Beilin, H. The development of same and different judg-

ments. Journal of Experimental Psychology, 1975, 19, 117-19%,

Cleaves, W, T, Comparisons of reaction time patterns in-a sequential

visual recognition task with simple geometric forms. Perception

and Psychophysics, 1977, 22, 191-200,
Cooper, L, A, 1Individual differences in visual compariéon processes,

Perception and Psychophysics, 1976, 19, 433-444,

;ﬁibson, E, J. Principles of perceptual learning and development,

Englewood Cliffs, N, J.: Prentice Hall, 1969,
Kellogg, W. N. The time of judgment in psycometrié measures,

American Journal of Psychology, 1931, 43, 65-86.




26
laBerge, D., & Samuels, S. J. Toward a theory of automatic processing

in reading. Cognitive Psychology, 1974, 6, 293-323,

%Lachman, R., Lachman, J, L., & Butterfield, E, C, Cognitive processes

and information processing: An introduction, Englewood Cliffs,
N, J.: Lawrence Erlbaum Associates, 1979.
%Nickerson, R. S. "Same"-"different" response times with multi-

attribute stimulus differences. Perceptual and Motor Skills,

1967, 24, 543-554,
"%mith, E, E., & Neilsen, G, Representations and retrieval processes

" in short term memory: Recognition and recall of faces,

Journal of Experimental Psychology, 1970, 85, 397-405,




MONTANA STATE UNIVER:

QT

Y

UL

3 1762 10056630 4

N378 Davis, Patrick J
D296 Same~different reaction
cop.2 time as a function of
familiasrity
DATE ISSUED TO

Ao pleckol A de
71T S&lésSog |
oot F"“ d&“‘-

¥




