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Symbolic comparisons with and without
perceptual referents: Is interval

information used?

JOHN M. HENDERSON and ARNOLD D. WELL
University of Massachusetts, Amherst, Massachusetts

In an attempt to investigate the range effect obtained by Moyer and Bayer (1976), two groups
of subjects were taught to associate colors with circles that differed in size by larger or smaller
intervals and then participated in a symbolic comparison task, in which they determined which
of two simultaneously presented symbols (the first letters of two colors) represented the larger
magnitude. A third group of subjects, who merely learned an arbitrary ordering of the colors
along the dimension of size, also participated in the symbolic comparison task. Despite the fact
that no practice trials were given, there was no effect of interval size in either early or late blocks,
and the circle-learning groups did not differ in performance from the group who only learned
an arbitrary ordering of colors, even when pairs containing end terms were removed from the
analysis. It is concluded that subjects do not use analogue codes in symbolic comparison tasks
involving small, repeated sets of arbitrarily defined symbols.
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Recently, much research (e.g., Banks, White, Sturgill,
& Mermelstein, 1983; Holyoak, Dumais, & Moyer, 1979;
Moyer, 19"13; Paivio, 1975) has focused on symbolic
comparison,' in which the cognitive referents of two or
more symbols are compared along some common dimen
sion. For example, the cognitive referents of the words
(i.e., symbols) "dog" and "cat" could be compared along
the dimension of size. Symbolic comparison typically has
been investigated by presenting subjects with pairs of ab
stract symbols [either words or experimenter-defined sym
bols such as consonant-vowel-consonants (CVCs)] that
have referents represented in memory, and recording the
time taken to determine which referent is more extreme
on the dimension in question. In some studies, the refer
ents have been mental representations of positions on an
arbitrary linear ordering (e.g., A < B < C; Potts, 1972,
1974), whereas in others, the referents have been mental
representations of physical objects whose relationships
along a given dimension are defined by their physical at
tributes. A purpose of the present experiment is to deter
mine whether similar processes are used in these two types
of symbolic comparison.

In previous studies, it has been found that "the time
needed to compare two symbols varies inversely with the
distance between their referents on the judged dimension"
(Moyer & Bayer, 1976, p. 230). This effect is generally
called the "symbolic distance effect," and has been found
in symbolic comparisons using diverse stimuli (e.g.,
McKinley, 1975; McKinley-Brewer, 1979; Moyer, 1973;
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Paivio, 1975, 1978). The robust and ubiquitous nature
of this effect is important because it constrains the types
of models that can successully explain symbolic compar
ison. The explanations put forth for this effect to date (see
Banks, 1977, Moyer & Dumais, 1978, and Potts, Banks,
Kosslyn, Moyer, Riley, & Smith, 1978, for reviews) fall
into two general classes.

The first general class of explanation may be termed
the analogue representation hypothesis. As Moyer has
pointed out, the response-time functions found in studies
of symbolic comparison are similar to those found in
studies of perceptual comparison (Potts et al., 1978). The
similarity between symbolic and perceptual comparisons
has led several investigators to postulate that both types
of comparisons employ a common or functionally simi
lar representation and/or comparison stage (e.g., Jamie
son & Petrusic, 1975; Moyer, 1973; Paivio, 1975; see
also Finke, 1980, and Shepard & Podgorny, 1978). On
this view, the internal representation accessed from
memory in a symbolic comparison maintains continuous
metric information along the perceptual dimension. It has
been suggested that such representations might serve as
input to imagery-based (e.g., Kosslyn, Murphy, Bemes
derfer, & Feinstein, 1977; Moyer, 1973; Paivio, 1975)
or stochastic sampling (e.g., Buckley & Gillman, 1974;
Marks, 1972) comparison processes.

The second general class of explanation may be termed
the discrete representation hypothesis. According to this
view, the nature of the code accessed from memory in
a symbolic comparison is more abstract than an analogue
code, retaining only information about relative position
along the dimension of comparison. The clearest instan
tiation of this representational assumption is the seman
tic coding model advanced by Banks (1977; but see also
Woocher, Glass, & Holyoak, 1978), in which proposi-



tional or linguistic codes indicating the relative position
of each item along the dimension of comparison are com
pared by seeking a match between an accessed code (e.g.,
"large") and a similarly formatted coding of the instruc
tions (e.g., "choose large"). In studies using large sets
of semantically defined symbols such as animal names,
it seems unlikely that linguistic codes indicating relative
position along the comparison dimension would have been
precomputed and stored in semantic memory (see Banks,
1977). However, when the pairs of symbols being com
pared originate from a finite set, especially a small finite
set, it would seem reasonable to suppose that a represen
tation of the relative ordering of the symbols could be con
structed and held in working memory, so that analogue
representations would be unnecessary.

However, Moyer and Bayer (1976) provided evidence
for the analogue representation hypothesis and against the
semantic coding model in a study in which only four ar
bitrarily ordered symbols with perceptual referents were
repeatedly compared. Moyer and Bayer had subjects learn
to associate nonsense-syllable CVCs with four circles of
differing sizes. Half of the subjects learned circles that
ranged from 12 to 18 mm in diameter, whereas the others
learned circles that ranged from 12 to 24 mm. 2 The sub
jects were then presented with CVC pairs and were asked
to choose the CVC associated with the larger circle. In
addition to the usual symbolic distance effect, it was found
that for each ordinal distance between pairs, subjects who
had learned circles with the larger interval distances be
tween pairs responded faster. Furthermore, the pattern
of data for these two groups closely paralleled the pat
tern found for subjects in two control groups who per
formed perceptual comparisons on the same stimuli. Thus,
it was concluded that absolute size information was
represented in memory, that this information played a
functional role in the performance of this task, and that
the processes in the symbolic comparisons were similar
if not identical to those involved in the perceptual com
parisons.

Although there have been other claims of support for
analogue processing in symbolic comparison tasks (e.g.,
Holyoak & Walker, 1976; Kosslyn et aI., 1977;
McKinley-Brewer, 1979; Paivio, 1975), the range effect
demonstrated by Moyer and Bayer (1976) provides the
most compelling evidence. The finding that absolute
differences in size of the referents affect symbolic com
parison time is especially strong evidence that the
memorial representation varies directly with the physi
cal stimulus as an analogue model requires, and runs coun
ter to the assumption of the semantic coding model that
tags are assigned on the basis of ordinal position. Fur
thermore, the fact that these results are found in a task
that repeatedly compares pairs of the same four symbols
argues that analogue processes operate even under con
ditions in which they do not seem necessary.

It is important to note that only the Moyer and Bayer
(1976) study has documented the range effect and that a
recent attempt by Banks, Mermelstein. and Yu (1982) to
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find a range effect in a symbolic comparison task was un
successful. Since the Moyer and Bayer result is so
provocative and so widely cited (Banks et al., 1982, noted
26 different articles that cite Moyer and Bayer by the
spring of 1981), it seems worthwhile to try to discover
why Banks et al. were unable to replicate it.

There are several possible explanations for the inabil
ity of Banks et al. (1982) to obtain a range effect. One
possibility is that subjects in the Banks et al. study may
have been allowed to view groups of stimuli when ini
tially learning the symbolic associations. Allowing sub
jects to see more than one circle at a time could have en
couraged them to encode the circles in terms of their
relative, rather than their absolute, sizes. If it is true that
analogue processing occurs in symbolic comparisons only
when information about relative positions along a dimen
sion has not been perceptually detected and prestored, then
the range effect would be expected to disappear under con
ditions in which all stimuli appeared together.

A second difference between the two studies is the use
of practice trials. Whereas Moyer and Bayer (1976) spe
cifically reported that they gave no practice trials, Banks
et al. (1982) gave practice trials in three of their four ex
periments, and in the one experiment without practice
trials (Experiment 2), the data were not analyzed by block.
It is possible that subjects in this task first use an ana
logue comparison process but then generate discrete codes
once the experimental situation becomes clear. If this is
true, any analogue processing performed would occur dur
ing the practice trials or the earliest test trials.

Third, in their crucial Experiment 2, Banks et al. (1982)
compared the functions relating actual and remembered
stimulus sizes and found that the subjects in their small
range group were remembering relatively greater distance
per actual unit distance than were the subjects in the
medium-range condition, who in tum remembered greater
distance per actual unit distance than did the subjects in
the large-range condition (see Banks et al., 1982,
Figure 3). Since encoded distance is the variable of in
terest, these differences in encoding may be problematic.

Fourth, although the distance effect is not an artifact
of end-term processing (Holyoak & Walker, 1976; Potts,
1974; Scholz & Potts, 1974), it has been shown that differ
ent strategies may be used depending on whether or not
a given pair contains an end term (Kosslyn et al., 1977;
McKinley, 1975; Potts, 1974). For example, Potts (1974)
presented evidence suggesting that the comparison process
may be bypassed entirely if the first member of the com
parison pair is an end term. Instudies looking for a range
effect, it is possible that end-term processing is equiva
lent for both the large-range and small-range groups, mak
ing it difficult to detect a range effect occurring in com
parisons not containing an end term.

The present study was an attempt to find a range effect
in the light of the concerns expressed above. Two groups
of subjects compared symbolic stimuli that had as refer
ents sets of six circles, with each set differing in the in
terval distance between pairs. Care was taken not to en-
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courage the encoding of relative, as opposed to absolute,
size information, and there were no practice comparison
trials. Since subjects may have employed a different
strategy when dealing with end-term comparisons, stimu
lus sets contained six members and data were analyzed
both with and without end-term trials. Also, if compari
sons are based solely on ordinal information, judgments
should be similar for stimuli that have circles of differ
ing sizes as referents and stimuli that do not have abso
lute size referents at all. Accordingly, a third group of
subjects was added that made size comparisons among
symbolic stimuli for which only an arbitrary linear or
dering had been learned.

Method
Subjects

Thirty-six University of Massachusetts undergraduates partici
pated in this experiment in return for credit toward course grades.

Apparatus
Stimulus letters were presented on a CRT controlled by a Hewlett

Packard 2114B computer. The letters were presented in the center
of the screen, in uppercase, each approximately 50 mm tall and
20 mm wide, separated by approximately 40 mm of blank space.
Response choices and reaction times (RTs) were obtained via a
microswitch console and were recorded by the computer.

Materials
Two sets of six circles each were drawn on 7.6 x 12.7 cm in

dex cards using an ultrafine(0.3-mm)-tipped black felt lettering pen
and a professional engineering template. One circle was drawn in
the center of each card. One set of six cards (large range, LR) had
circles with diameters of 8, 12, 16, 20, 24, and 28 mm, whereas
the other set (small range, SR) had circles with diameters of 10,
12, 14, 16, 18, and 20 mm. The middle four circles of each range
were the same sizes as those used by Moyer and Bayer (1976).

Six common color names (Yellow, Orange, Black, Red, Green,
and White) differing in their first letters were chosen to serve as
the symbolic associates of the circles. Color names were assigned
to circles according to a Latin square, such that all circle-color pairs
occurred equally often across subjects and each color appeared
equally often at each ordinal position!

Procedure
Each subject was tested individually in a session consisting of

a learning phase, a test phase, and an assessment phase. Twelve
subjects were assigned randomly to each of the experimental con
ditions, and were assigned randomly to one of the six circle-color
pairings within each group (or, in the case of the colors-only group,
to one of the six color orderings).

Learning phase. The subjects in the LR and SR groups were
taught the circle-color associations by means of a procedure designed
to ensure an equivalent degree of learning for each subject both
within and between groups.

First, each subject was given a general overview of this phase.
The overview emphasized the difficulty of the associations to be
learned and directed the subject's attention to the absolute sizes of
the circles. The subject was further informed that s/he would later
be tested on how well the circle-color pairs had been learned. The
relative judgment was not mentioned at this time.

Each SUbject was then shown each of the six circles in the as
signed deck, one at a time, in the following manner.The card con
taining a circle was placed on the table in front of the subject, ap
proximately 30 em from the subject's eyes. The experimenter then
spoke aloud the color name. The subject was allowed to study the
circle as long as s/he wished. When the subject was ready, the card

was removed and a new card was presented, along with its color
name. When all six cards had been presented, the deck was shuf
fled and presented again, in the same manner, until the deck had
been presented five times.

Next, each subject was again shown the six circles, one at a time,
but now was asked to provide the appropriate color. Wrong an
swers were corrected by the experimenter, and the subject was again
allowed to study each circle as long as s/he wished. When the sub
ject had correctly named the entire deck four consecutive times,
the deck was replaced by a duplicate deck (to guard against strate
gies based on abnormalities in the cards). This duplicate deck was
then presented in the same manner until the entire deck had been
correctly named once.

The subjects in the colors-only (CO) group, unlike those in the
LR and SR groups, were taught the linear ordering of the colors
in a manner that made it clear that the ordering was totally arbitrary.
These subjects were told that the colors would form an ordering,
and that a test would later be given on how well the ordering had
been learned. Again, the exact nature of the later test was not men
tioned at this time. The experimenter verbally presented each of
the five color pairs, consisting of adjacent colors in the ordering,
along with the relation between them. For example, if the ordering
to be learned was Yellow-Orange-Black-Red-Green-White, with left
representing small and right large, then half of the subjects in the
CO group were taught "Yellow is smaller than Orange; Orange
is smaller than Black; Black is smaller than Red," etc., whereas
the other half of the subjects were taught the ordering from the op
posite end, as "White is larger than Green; Green is larger than
Red; Red is larger than Black, " etc. Note that the color pairs were
always presented from end to end, as the examples illustrate. The
experimenter ran through the ordering in this manner five times.

Each subject in the CO group was then presented with the six
colors in a question format and was asked to give the next smallest
or next largest color, with the question taking the same form as
had the presentation. For example, the subjects who had learned
the above ordering from the small end would be asked "Yellow
is smaller than _?" and would be required to provide the next im
mediatecolor, in this case "Orange." (Note that the correct response
to "White is smaller than _?" in this example would be "noth
ing.") The six questions comprising the six colors were asked in
blocks (each question being asked once per block), with the order
of questions random within blocks. The questions were presented
in this manner until each question had been answered correctly five
consecutive times.

Several points about the learning phase warrant emphasis. First,
as stressed above, none of the subjects in any group knew that they
would be tested in a relative judgment task. Second, only subjects
in the CO group were specifically told to learn the stimuli as a rela
tive linear ordering. Third, each member of anyone group had a
counterpart in the other two groups who learned the same ordinal
correspondence between colors. This served to ensure that any order
effects associated with the colors would be controlled through oc
currence in all groups. Finally, the subjects in the LR and SR groups
never had more than one circle in view at anyone moment.

Test phase. The subjects sat in a dimly lit, sound-dampenedroom,
with their eyes approximately 65 ern from the CRT and with their
hands resting comfortably on the response console. The ex
perimenter explained the procedure, answered questions, and left
the room.

Test trials were organized into six blocks per subject. No prac
tice trials were given. A block was initiated by the subject, who
began the block by depressing the microswitch at any time after
the computer had displayed a ready signal on the CRT. There was
then I sec of blank screen between offset of the ready signal and
the beginning of the first trial of that block.

Each block consisted of the 15 possible pairs of the six colors,
once in each of the two possible orders, for a total of 30 trials per
block. The presentation order of the 30 trials within each block was
randomized. There was a mandatory rest period of about 20 sec
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was no suggestion of an interaction when the CO group
was removed from the analysis [F(5, 110) < 1], and hence
no support was lent to the notion of a range effect that
diminished rapidly with practice. In the latter case, there
was a tendency for comparisons involving the end terms
both to be faster and to improve less with practice than
the other comparisons. There was no suggestion of a dis
tance x block interaction [F(IO,330) < 1] when com
parisons involving end terms were removed from the
analysis.

Figure 1. Mean RT and percent error as a function of ordinal dis
tance for the small-range (SR), large-range (LR), and colors-only
(CO) groups with the end terms excluded (upper panel) and included
(lower panel).

RESULTS

RT data were subjected to analyses of variance that in
cluded the between-subjects factor of group (LR, SR, or
CO) and the within-subjects factors block (six levels) and
ordinal distance' (three or five levels, depending on
whether comparisons involving end terms were included
or not). The data are displayed in Figure 1.

between blocks, after which the ready signal reappeared, allowing
the subject to initiate the next block.

Each trial consisted of the display of a fixation cross for 500 msec,
a blank screen for 500 msec, and then onset of the first letters of
two of the six learned color names (e.g., 'OR G"). The two letters
remained on the screen until the subject had responded by pushing
the microswitch on the same side as the letter (standing for the color)
that was associated with the largercircle (or simply the larger color
in the case of the CO group). The letters disappeared with the
response, followed by 500 msec of blank screen and then the fixa
tion cross for the next trial.

The subjects were instructed to respond as fast as possible to each
comparison but to make as few errors as possible. No feedback
was given on either errors or speed of response at any time during
the test phase.

Assessment phase. Following the test phase, the subjects'
memories of the absolute sizes of the circles were assessed. The
subjects in the LR and SR groups were first asked to draw the cir
cles as accurately as they could from memory. A randomly selected
color was named, and a subject drew the circle corresponding to
that color on a slip of paper that was the same size as the index
cards upon which the circles had originally appeared. When the
subject had completed the drawing, the paper was removed from
sight and the next color was named. This was continued until all
circles had been drawn. Note that the subjects were not allowed
to use their previously drawn circles as visual references from which
to draw subsequent circles.

Next, subjects in the LR and SR groups were asked to estimate
the diameter of each circle, in order, from smallest to largest, by
placing hashmarks on a set of horizontal lines provided for this
purpose. In this case. the subjects were allowed to see all of their
estimates simultaneously.

Finally, the subjects from all three groups were asked to describe
any strategies that they had used during the relative judgment task.

Analyses Including End-Term Comparisons
Contrary to the analogue comparison hypothesis, there

was no tendency for mean RT to differ among the SR,
LR, and CO groups [F(2,33) < 1]. In fact, mean RT was
slightly greater for the LR group than for the SR group,
both overall and for the first few blocks, although these
differences did not approach significance (Fs < I). For
all three groups, RT decreased as the distance between
members of comparison pairs increased. Overall, the main
effect of distance was highly significant [F(4,132) =

125.7, P < .001], and there was no suggestion of an in
teraction between distance and group (F < I). RT
decreased with practice, resulting in a significant block
main effect [F(5,165) = 57.9, P < .001]. Collapsing over
distance and group, the mean RTs for the six blocks were
1,492,1,032,964,912,848, and 836 msec, respectively.
Both the group x block [F(lO, 165) = 1.74] and the dis
tance x block [F(20,660) = 1.52] interactions approached
significance (.05 < P < .10). In the former case, there

Analyses Excluding End-Term Comparisons
When comparisons involving end terms were excluded,

the results closely paralleled those reported above. There
was no effect of group whether or not the CO condition
was included in the analysis (Fs < 1). Again, there was
a tendency for the LR comparisons to take longer, both
overall and in the first few blocks, although the differ
ences did not approach significance. The effect of ordi
nal distance was significant [F(2,66) = 63.5, p < .001]
and did not interact with group [F(4,66) = 1.06, P >
.25]. There was a significant effect of block [F(5,165)
= 56.9, P < .001J, and an interaction between group
and block [F( 10,165) = 2.16, P < .05] that disappeared
when the CO group was removed from the analysis
[F(5, 110) = 1.67, P > .10]. The reason for the signifi
cant interaction when the CO group was included seems
to be that performance in the LR and SR groups tended
to level off after the fifth block, whereas the CO group
continued to improve.
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Table 1
Mean Reaction Time (in Milliseconds) Adjusted for

Error Rate and Trials to Criterion

Ordinal Distance Unweighted Weighted*
Group 2 3 4 5 Mean Mean

With End Terms
LR 1253 1112 973 869 742 990 1074
SR 1226 1087 955 844 759 974 1053

Without End Terms
LR 1483 1272 1089 1281 1347
SR 1443 1276 1142 1287 1337
Note-s I.R = large range; SR = small range. *1he weighted mean
took account of the number of comparisons at each ordinal distance.

Additional Analyses
Two additional aspects of the data should be noted:

(1) the SR group required more trials on the average to
reach criterion than did the LR group (16.3 vs. 13.2),
and there was a slight negative correlation (r = - .17)
between trials to criterion and RT during the test phase
of the study, and (2) the SR group had a slightly higher
error rate than the LR group, both for comparisons in
volving end terms (4.7% vs. 3.7%) and comparisons not
involving end terms (5.7% vs. 4.6%). Although none of
these differences were significant (p > .20 for trials to
criterion; p > .10 for the correlation; and ps > .25 for
the error rates), to the extent that such differences may
have been present, they would operate to decrease RT of
the SR group relative to that of the LR group. Conse
quently, RT was adjusted for the difference in error rate
using the correction (Yellot, 1971) used by Moyer and
Bayer (1976), and a regression correction was used to ad
just for the difference in the number of trials to criterion
between the LR and SR groups. (For example, regress
ing RT for comparisons with end terms included on the
number of trials to criterion in the learning phase, the 3.2
trial difference between the SR and LR groups cor
responds to 12 msec.) Applying both corrections served
merely to bring the LR and SR groups closer together.
The adjusted means are given Table 1.

There is no reason to think that RT showed only ordi
nal effects because of a failure to retain absolute size in
formation. In the assessment phase (which followed the
test phase), the subjects were able to draw the circles very
accurately. For each circle drawn, the estimated diameter
was defined as the average of three diameters measured
at 1200 intervals. Figure 2 displays estimated diameter
as a function of actual diameter. Although Figure 2 shows
some underestimation of circle size, interval information
was well retained. The estimated diameters of ordinally
adjacent circles in the LR condition differed on average
by 4.7 mm, as compared with the actual difference of
4.0 mm. The corresponding figures for the SR condition
were 2.4 and 2.0 mm. In a second estimation task, the
subjects indicated diameter length by placing marks on
a line. The mean differences between the estimated lengths
of the diameters of the largest and smallest circles were
22.0 mm in the LR condition and 10.6 mm in the SR con
dition. The actual differences were 20 and 10 mm.

DISCUSSION

The failure to find a significant difference between the
groups that learned different interval distances between
circles calls into question the results reported by Moyer
and Bayer (1976). In the present study, not only was the
difference between the LR and SR groups not signifi
cant, it was not in the predicted direction. In addition,
there was no indicationthat interval distance affected early
trials but not later trials, as would be the case if absolute
size information were used to make comparisons only until
a discrete data base could be constructed. The lack of an
effect also cannot be accounted for by different memory
functions produced by subjects in the two circle-learning
groups (see Figure 2), as may have been the case in Banks
et al. (1982, Figure 3). Furthermore, the high degree of
similarity in the present study among the comparison time
functions produced by the two groups that learned abso
lute size referents for the compared symbols and the group
that learned only the symbols in an arbitrary linear or
dering strongly suggests that the same comparison process
was used in both cases.

At this point, we cannot explain the difference between
Moyer and Bayer's (1976) findings and our own. Without
a replicable range effect, however, the single most direct
source of support for the use of absolute size information
in symbolic comparisons is called into question, since the
Moyer and Bayer study was a direct attempt to build up
a known analogue data base in memory. And without a
clear demonstration that absolute size information is of
functional consequence in the relative judgment task, the
models of symbolic comparison that are based upon the
processing of analogue representations are seriously un
dermined, because they all predict that absolute size in-
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formation will affect comparison time. If, as suggested
by the present study, comparison time is not affected by
the absolute distance between physical referents, and com
parisons are made in a virtually identical manner whether
or not the symbols refer to actual physical objects, then
there seems to be no reason to prefer the analogue model
over a model that posits that abstract information is used
to make a decision.

The study reported here, following the studies of Moyer
and Bayer and Banks and his colleagues, can be described
as involving a finite (indeed, small) set of arbitrarily or
dered symbols. As Banks (1977) pointed out, in tasks such
as this, it is quite easy for subjects to keep in mind the
entire set of symbols correctly ordered on the proper
dimension. Introspective reports obtained from the sub
jects in the present experiment agree with this conclusion.
Virtually all the subjects reported that their strategy in
volved some combination of using the end terms when
they were present in the pair in order to make a quick
decision (as can clearly by seen in Table 1) and simply
using the linear ordering of the colors otherwise. Even
when explicitly asked whether they had ever pictured the
circles to make a decision (an obviously leading question),
most of the subjects said that they had not because there
was no need to do so. Since the number of items in these
studies never exceeded the commonly cited capacity of
short-term memory (Miller, 1956), the entire ordered set
could be maintained in an activated state.

An analogue comparison process would be much more
useful if it were difficult to generate or maintain an ex
plicit ordering of items (so that information would have
to be drawn from semantic memory), as would be the case
if large sets of items were presented and a given item were
not involved in many comparisons (see, e.g., Paivio,
1975). Still, it should be noted that several studies have
shown interval scale effects above and beyond ordinal
scale effects in repeated-set paradigms, both with preex
perimentally (e.g., Banks & Flora, 1977; Friedman, 1978)
and arbitrarily (e.g., Griggs & Shea, 1977) defined or
derings, and even after many comparison trials with the
same stimuli (Banks & White, 1982). The problem with
these studies is that none of them directly implicated ana
logue processes.

It may be argued that the finite, arbitrarily ordered
stimulus set paradigm is in fact the most artificial, least
ecologically valid form of the task. Generally, when peo
ple make symbolic comparisons of physical objects in the
course of normal cognitive functioning ("Is your car big
ger than mine?"), the symbols (i.e., words) compared
are members of a virtually infinite set, the set is not main
tained as a linear ordering, and the symbols are semanti
cally related to the physical items that they represent via
the lexicon. Although the failure to obtain a range effect
in the present study in conjunction with the Banks et al.
(1982) study is inconsistent with the use of an analogue
comparison process when small sets of nonsemantically
related symbols are used, this does not preclude the pos
sibility that analogue comparison processes may be used
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in other symbolic comparison situations. The problem,
now, is to devise an experimental paradigm that provides
a means for determining whether the effects of absolute
size found in other versions of the symbolic comparison
task are in fact produced by an analogue comparison
process.
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NOTES

1. The term "symbolic comparison" is something of a misnomer,
since it is not the symbols that are compared. "Symbolic referent com-

parison" would be a more appropriate term. However, in staying with
convention, we will use the former.

2. Whereas Moyer and Bayer (1976) reported that the stimuli were
II to 17 mm and I I to 23 mm for the two groups, a recent paper by
Banks, Mermelstein, and Yu (1982) reported that the Moyer and Bayer
stimuli were each. 8 mm larger than originally reported, and therefore
the sizes have been rounded up in this study. It should be noted that
the interval distances between the circles remain the same.

3. Color names were used because pilot work had indicated that sub
jects had difficulty learning six CVCs at the same time that they learned
six difficult associations. The color names were randomly ordered be
fore they were entered into the Latin square. In addition. analyses of
the experimental data did not suggest any systematic effect of color name
on RT.

4. If one ranks the stimuli in terms of size, the ordinal distance be
tween two stimuli corresponds to the difference between their ranks.
For example, with a stimulus set containing six circles of monotoni
cally increasing size, the distance between the largest and smallest stimuli
would be 5.
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