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On the nature of the facilitation of visual
comparisons by lexical membership
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Subjects matched meaningful (e.g., FBI) or meaningless (e.g., IBF) letter strings. For "same" decisions
meaningfulnesswas facilitatory, but this effect was slightly reversed for "different" decisions. Unfamiliar
lowercase format abolished the meaningfulness effect. Even when stimulus degradation slowed
performance, there was no interaction with meaningfulness.

A remarkable number of recent studies have been
concerned with word superiority effects (WSEs) on
tachistoscopic recognition and binary classification
reaction time (RT) tasks. One way of justifying this
activity is to suppose that these findings converge upon
the traditional question of the nature of the effects of
familiarity on perception. We may illustrate this ques­
tion by examining the welfare of one recurrent and
provocative view which asserts that the availability of a
particular representation in permanent memory facili­
tates the immediate processing of the visual features
which signal that representation.

It is well established that transitional letter redun­
dancy by itself is a sufficient condition for a WSE in
threshold (Baron & Thurston, 1973) and comparison
(Barron & Pittinger, 1974) paradigms. But by "partie­
ular" representation we mean to go beyond the use of
stored conditional letter probabilities, for it is evident
that when orthographic structure is controlled, facilita­
tory effect of lexical membership remains. There are
three types of evidence for this. First, real words are
superior to orthographically matched pronounceable
nonwords (PNWs) in threshold (Manelis, 1974) and RT
(Barron & Pittinger, 1974) paradigms. Second, lexical
membership is facilitatory in the absence of ortho­
graphic regularity (FBI vs. IBF; Henderson, 1974).
Third, visual comparison speed relates positively to
word frequency (Chambers & Forster , 1975).

The question remains as to whether these lexical
effects are upon "the immediate processing of visual
features." By this form of words we mean to preclude
location of the effect at a verbal recoding stage and at
a postencoding stage of comparison or response
decision.

At first sight the threshold paradigm seems to speak
most directly to the encoding issue. However, it tran­
spires that the superiority of words, at least over single
letters, may be peculiarly dependent on the choice of a
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visual mask (Johnson & McClelland, 1973). Further­
more, response bias explanations of the threshold data
have survived in increasingly convoluted form (e.g.,
Estes, 1975). We turn , therefore, to the RT tasks.

It is logically possible that the WSE in "same"­
"different" tasks is due to recoding into an economical
phonetic code which facilitates the comparison stage.
This would explain why pronounceability is facilitatory
and, since lexical access speeds phonetic recoding
(Forster & Chambers, 1973), it could even explain
superiority of real words over PNWs. However, Baron &
Thurston (1973) have shown that homophones like
FORE FOUR are matched as fast as controls like SORE
SOUR, so the comparison itself does not seem to be
phonetic. Yet it might still be that the availability of an
economical phonetic code aids in some fashion the
formation of a visualspecification of the array.

Other evidence against a comparison stage locus for
the WSE was advanced by Krueger (1970) using a letter
search task. However, since Krueger's experiment did
not include PNWs, it might be that any encoding effect
was due solely to transitional letter redundancy rather
than lexical access.

We have therefore returned to these issues by combin­
ing a WSE which depends upon lexical access (Hender­
son, 1974) with two manipulations which appear to be
purely visual. One consists of stimulus degradation and
the other consists of use of lowercase format, which
appears to reduce markedly the perceived familiarity of

. the lexical stimuli (fbi vs FBI).

METHOD

Apparatus and Materials.
Stimulus pairs were presented one immed iately above the

other on a CRT controlled by a PDp-12 computer. Response
keys permitted the subject to initiate a trial with the thumb of

• the preferred hand and respond "same" with the middle finger
and "d ifferent" with the other hand . In Experiment I stimulus
pairs could be either uppercase or lowercase. with these roughly
equated for size and legibility . Stimulus degradation was achiev­
ed by illumin atin g the CRT screen with an external source to
provide contrast reduction. In Experim ent II all pairs were
uppercase and degradation was by mean s of a random dot mask
which was continuously present on the screen.

Nine basic stimuli of proven familiarity were used : FBI,
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Table 1
Mean Correct RT in Experiments 1 and II as a Function of
Meaningfulness, Stimulus Degradation, Type of Response,

and (Experiment I Only) Case

la. Experiment I
Same Different

Upper- Lower- Upper- Lower-
case case case case

Degraded 559 627 610 616 Meaningful
624 610 598 609 Meaningless

Undegraded 553 606 589 625 Meaningful
604 588 568 586 Meaningless

1b. Experiment II
Same Different

Degraded 892 923 Meaningful
957 919 Meaningless

Undegraded 650 703 Meaningful
701 668 Meaningless

BBC, HMS, ABC, rrv, GSR, LSD, DDT, GPO. Reversing these
trigrams produced a set which had been shown to be unfamiliar .
The lowercase format had also been shown markedly to reduce
rated familiarity of all but the ABC trigram.

High- and low-meaningfulness pairs occurred randomly but
with equal frequency. Within this variable, same and different
pairs were randomized and equiprobable. Also randomized in
Experiment I were two replications of each of the resultant
pairs, both in upper and in lowercase format, and in Experi­
ment 11 four replications, all in uppercase. This yielded a session
of 144 trials. Two sessions contained the stimulus degradation
factor as a blocked variable, with the 'order counterbalanced
across subjects.

Procedure
A list of the basic stimuli was shown to the subject , who

was informed that neither case nor familiarity would vary
within a pair. Performance was self-paced. An initiate button
replaced the central fixation point after a 500-msec blank
delay with the stimulus pair. Responding replaced the stimulus
with the fixation point.

Subjects
Fourteen paid volunteers served as subjects, in Experiment

I, 16 in Experiment 11.

RESULTS

Experiment I
The overall error rate was below 5% and did not

appear to differ between conditions. Mean correct RTs
are shown in Table 1a.

An analysis of variance on the "same" RTs revealed
significant main effects of case and meaningfulness
(p < .025) . A significant interaction between the degra­
dation condition and its counterbalancing order
(p < .005) indicated that degradation only interfered
when it occurred first. A significant interaction of Case
by Meaningfulness (p < .001) clearly showed that the
facilitatory effect of meaningfulness held only for
uppercase format.

Analysis of the "different" responses revealed a
significant effect of case (p < .05). A reversed effect of

meaningfulness approached significance (p < .10). Once
again stimulus degradation interacted with order of
testing (p < .005).

Experiment II
Mean correct RTs are shown in: Table I b. Analysis

of "same" responses revealed this time a significant
deleterious effect of degradation (p < .001) and a
facilitatory effect of meaningfulness (p < .0 I) . None of
the interactions approached significance. For "different"
responses degradation had a significant effect (p < .001).
The effect of meaningfulness was significantly reversed
(p < .05). The interaction of Degradation by Meaning­
fulness approached significance (p < .10).

An overall analysis confirmed the significance effect
of degradation. While the meaningfulness effect was not
significant when "sarnes" and "differents" were collaps­
ed (p:::::: .10), the interaction of Meaningfulness by Re­
sponse Type was highly significant (p < .001).

DISCUSSION

Stimulus Degradation and Case Manipulation
In Experiment I the lack of a main effect of degradation

precluded the critical test of the interaction with meaningful­
ness. The more effective stimulus degradation in Experiment II
did slow performance by over 250 msec, yet there was little
evidence of any interaction with meaningfulness. Additive stage
logic suggests, therefore, that these factors reflect different
processing stages.

In contrast, the case manipulation was effective . Use of
lowercase format, which diminishes the experience of familiar­
ity, abolishes the meaningfulness effect. This refutes any sugges­
tion that phonetic recoding mediates the effect, with an advan­
tage for familiar strings of letter names. Clearly it is visual fam­
iliarity which is involved and the visual code which gains lexical
access for familiar items is case specific.

Taken together, these two manipulations suggest that, if the
familiarity effect is due to encoding facilitation as Henderson
(1976) has argued, then it must operate after a separate normali­
zation stage which is affected by degradation.

Meaningfulness and Response Type
The slight reversal of the meaningfulness effect for "differ­

ent" decisions confirms the results of Baron (1975) and Besner
and Jackson (in press), to whom this suggests a response-decision
locus for the effect. This conclusion is difficult to reconcile with
two facts . First, the facilitatory effect on "sames" is invariably
larger than any deleterious effect on "differents." Second , many
studies report no effect on "differents," or even a facilitatory
effect which seems to depend on blocking meaningfulness
(Henderson, 1974) or using high letter sharing for different pairs
(Chambers & Forster, 1975) .

Finally, recent evidence suggests that a comparison stage
locus for the familiarity effect is proscribed, since the meaning­
fulness effect survives even when physical-match instructions
compel a "different" response to the same letter strings in differ­
ing case (Besner & Jackson, 1975 ; Pollatsek, Well, & Shindler ,
1975) .

We conclude that the meaningfulness effect is either nomadic
or suffers from stage fright.
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