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Limitations on the word superiority effect
with a fixed target set
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Failure to achieve a word superiority effect has been attributed to the use of the fixed target
set (Massaro, 1973), Present results indicated that several procedures other than the fixed set
inhibit word superiority. Specifically, when a subject was not forced or encouraged to attend to
a total stimulus item, word superiority was lost. Other recent findings can be interpreted within
the framework of this attention notion.

With a fixed target set , Massaro (197 3) and Thompson
and Massaro ( 1973, Experiment 2) failed to find better
letter ident ification in words than in nonwords (word
superiority effect). More recent research has indicated
such an effect is possible (Carr, Lehmkuhle , Kottas,
Astor-Stetson , & Arnold , 1976 ; Krueger & Weiss , 1976 ;
Spector & Purcell, 1977). An analysis of Massaro's
work suggested that his failure to achieve word superior­
ity , when othe rs have succeeded, may have resulted from
a cabal of procedures and not simply the use of a fixed
target set. Since Massaro's work stands as major testimony
against word superiority , a thorough investigation of the
inhibiting effects of all his procedures is warranted.

The procedures postulated to have reduced the
opportunity for word superiority included : use of a
fixed target set , use of a fixed target position , a mixed
presentation of words and nonwords, and use of target
letters that were physically distinct from other letters
in the stimuli. First, let us consider the restriction of
the target location to the middle position in three­
letter displays. Smith and Spoehr (1974) argued that
any procedure that allowed the subject to know the
target position in advance would lead to a single-position
strategy in which other information in the stimuli would
be ignored , that is, higher order relationships. Johnston
and McClelland (1974) found word superiority only
if the subject attended to an entire display when a
varying target set was used. To test the importance of
the way attention is allocated , with a fixed set , a group
allowed to attend to a single position was compared
with a group required to attend to the entire stimulus.
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The group allowed to attend to a single position was
the replication group. This group operated under basically
the same conditions used by Massaro ( 1973) . The
second group, the word-view group, differed from the
first group only in that it performed a subsidiary word
judgment task in addition to the letter identification
task . The subsidiary task required the subject to att end
to the entire stimulus (view the whole word). If word
superiority were found with the word-view group ,
but not with the replication group , this would indicate
that one critical feature of Massaro's procedure was
his failure to encourage subjects to attend to the entire
stimulus .

A second procedure investigated Massaro's (1973)
mixed present ation of words and nonwords. Aderman
and Smith (1971 ) argued that the effect of word famili­
arity depended upon the subject's anticipating word
presentations. This is impossible with mixed presenta­
tions but very likely with blocked presentations. Carr
et al. (1976) appeared to show that a blocked design
was necessary for word superiority. However, Carr
et a\. changed several of Massaro's conditions (e.g.,
smaller visual angles were subtended by the stimuli ,
and target positions were randomly tested) so the
precise contribution of blocking could not be assessed.
The present study compared a group receiving a mixed
presentation, the replication groups , with a group
receiving a blocked presentation, the word-block group .
The two groups differed only on blocked vs. mixed
presentation , so the contribution of presentation pro­
cedure could be fairly assessed.

A third concern was Massaro's (1973) target set.
Letters in the target set were easily distinguished from
the nontarget letters shown. Smith and Spoehr (1974)
contended that letter perceptibility was a product of
the context in which the letter was embedded and the
letter's similarity to surrounding letters. Lack of visual
confusion between target and nontargets may have
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made the targets in Massaro's study particularly dis­
tinctive . Consequently, the effect of context may have
been reduced. To test this factor , target-nontarget
similarity was systematically varied. If this factor was
important, then even the replication group might exhibit
word superiority when target -nontarget similarity was
strong.

If any of the above changes in condition fail to pro­
duce a word superiority effect , Massaro's (1973) conclu­
sion that prior knowledge of targets eliminates word
superiority effects would gain support.

METHOD

Apparatus
The basic projection equipment included a Kodak RA950

projector with a Gerbrands Gll66 electronic shutter and a
Kodak 800 Carousel projector with a blade shutter. Both pro­
jectors were controlled by a Psionix 124A timer .

Design and Stimuli
Stimulus strings were 24 three-letter words and 24 nonwords

containing a target letter R or P in block type (Prestype Total-2
Pica 2065) . Nonwords were created by replacing A, present in
each word, with a visually similar B. Half of the words and
nonwords contained nontarget letters printed in block type, so
the nontarget and target letters were confusable; the other
half contained nontarget letters in curved type (Tarco N Letter
Set, Type 400 CL, 10 mm), so target letters would be distinc­
tively different. Stimuli were constructed so that , for each
factorial combination of confusion (i.e., confusable vs. distinct)
and context (i.e., word vs. nonword), each serial positi on con­
tained a target equally often (see Table 1). Each three-letter
string subtended a visual angle of 2.8 deg.

Target position was either blocked by session (posit ion
certain) and counterbalanced across sessions or randomized
within a session (position uncertain), with each position tested
equally often within the session. The target position certainty
variable was factorially combined with confusability and context.

Procedure
There were four sessions. The first session determined the

80% recognit ion exposure duration for each subject, using a
modified staircase method (Reicher, 1969) . Strings in this ses­
sion were the letters Rand P flanked on each side by a letter­
like random form . Stimulus durations resulting in 80% recogni­
tion ranged from 58 to 92 msec.

The next three sessions were experimental sessions, each
divided into two 60-trial blocks with 6 practice trials preceding
each block . Stimuli consisted of the words and nonwords
described previously . The subject sat 27 in. from a translucent
screen and focused on the center of a box outlined in black .
Following the stimulus, a mask (broken, straight, and curved
lines) appeared for 3 sec in the space previously occupied by the
stimulus . The subject first pressed an R or P button and then
a word or nonword button, if required.

Subjects
Thirty-six Ohio University students received extra credit for

Table I
Examples of P and R Stimuli Employed

Con text
Target

Position Word Nonword

First RAN & PAN RBN & PBN
Middle ART&APT BRT & BPT
Last CAR & CAP CBR & CBP

participating. Twelve students were assigned to each of the
three groups : (1) replication group , which replicated Massaro's
(1973) conditions; (2) word-view group, which performed a
word judgment task (i.e., decide whether a word or nonword
had been presented) in addition to the primary lett er identifi­
cation task ; and (3) word-block group , which received blocked
presentations of words and nonwords. Half of the subjects in
the word-block and word-view groups knew what the target
position would be on each trial (position certain) , and half
did not (position uncertain) .

RESULTS

Data from the replication group confirmed that ,
under the conditions used by Massaro (1973), a word
superiority effect is not obtained. No significant main
effects or interaction were observed .

Data from the letter identification task for the word­
view group revealed a significant position effect, Position
by Context interaction, and Position by Context by
Confusion interaction (all ps < .05). The first position
was perceived best, and the middle position worst
(see Table 2) . The two-way interaction indicated that
letter identification was best in words (vs. nonwords)
when the tested letters appeared in the first position .
Further , the three-way interact ion and subsequent
Newman-Keuls test indicated that the perceptual advan­
tage for first-position letters in words was only obtained
when the target letter was distinctly different from
nontarget letters (distinct condition) . The word superi­
ority effect with distinct first-position targets was
exhibited by both word -view position-certain and
position-uncertain subjects (see Table 2). A comparison
of position-certain word-view subjects and replication
subjects , who were all position certain , indicated a
significantly stronger word superiority effect for the
word-view group than for the replication group (p < .0 1)
in the distinct first-position test condition .

Subsidiary task performance for the word-view
group revealed an effect of confusion (p < .0 1) , position
(p < .0 1), and a Context by Confusion by Position
interaction (p < .05). It was easiest to make correct
word vs. nonword judgments when target letters were
distinct and when the target appeared in the first posi­
tion (see Table 3). The interaction signified that word
vs. nonword judgments were particularly easy when
targets were distinct and located in the first position .

Data from the word-block group indicated signifi­
cant effects of context (p < .05), confusion (p < .0 1) ,
and an interaction of Confusion by Context by Posit ion
(p < .01) . Letter perception was better in words than in
nonwords and better when targets were distinct rather
than confusable. The three-way interaction again indi­
cated that distinct first -position targets were perceived
better in words than in nonwords; this was true for both
position-certain and position-uncertain subjects . As
with the word-view subjects, word-block position­
certain subjects exhibited a significantly stronger word
superiority effect than did the replicat ion subjects
(p < .05) in the distinct first -position test condit ion .

Other examples of word superiority were found with
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DISCUSSION

Contrary to Massaro (1973) and Thompson and Massaro
(1973), the present study found word superiority even when a

Table 2
Percentage of Incorrect Letter Identification as a Function of

Context, Confusability, Position, and Test Group

Table 3
Percentage of Incorrect Context Judgments as a Function

of Context, Confusability, Position, and Test Group

fixed target was used. Comparisons between the replication
group and the word-view and word-block groups indicated that
conditions other than a fixed target set had inhibited word
superiority in Massaro's case.

First, Massaro (1973) informed subjects in advance of the
target's position. Advance knowledge of the position , as the
performance by the word-view subjects indicated, did not directly
eliminate the word superiority effect. Rather , it was the con­
sequence of this advance knowledge, that is, single-minded
attention to the target's position, that eliminated the word
superiority effect. Had Massaro's subjects been required to
consider the entire stimulus, letter combinations would have
been processed and word superiority would have resulted as in
the present study (word-view group) . The key factor, then, was
that Massaro failed to encourage subjects to attend to the
entire stimulus.

Attention to an entire display is not sufficient for a word
superiority effect. Estes (1975) randomly tested positions to
encourage subjects to look at entire words and found no word
superiority effect. However, similarity of the letters in the target
set may play an important role. Thompson and Massaro (1973)
demonstrated that similarity of alternatives affects performance
when fixed target sets are used. Estes used two easily distin­
guished letters (L and R), whereas the present study used similar
letters (P and R).

Second, the word-block vs. replication comparison indicated
that the blocked presentation produces a larger familiarity effect
than does the mixed presentation, which Massaro (1973) used.
Comparisons of the word-block and word-view groups suggested
that being able to anticipate words , as a consequence of the
blocked presentation, enabled better use of word familiarity
than did being forced to attend to the entire stimulus . Thus,
anticipation of words encouraged subjects to do more than
attend to the entire stimulus .

Massaro's (1973) choice of the middle position as the target
position also made word superiority difficult to obtain. The
present results confirmed the Carr et a!. (1976) finding that
word superiority is least likely to occur when the target occupies
the middle position in a three-letter word. Even when conditions
allowed superiority effects for the peripheral positions, little or
no effect was obtained in the middle position. However, it
should be noted that tests of peripheral positions also failed to
produce word superiority effects under a combination of con­
ditions hypothesized to be inhibiting the word effect (i.e., the
replication group) . Thus target position was not the only limit­
ing factor.

Finally, the confusion factor produced an unexpected out­
come. Letter identification was aided more by word familiarity
when the target was distinct from nontarget letters. Word
judgments also were easiest when target letters were distinct.
It follows that word familiarity ought to aide letter identifica­
tion the most when "wordness" was easiest to judge, since a
speedy determination of "wordness" enhances the opportunity
for a word superiority effect. Further, word superiority with
distinct targets indicated that visual distinctiveness did not
isolate the target letter from the rest of the display.

With the exception of the confusion factor, Massaro's (1973)
conditions were found to inhibit word superiority. Yet Purcell,
Stanovich, and Spector (1978) demonstrated word superiority
with Massaro's conditions. Purcell et a!. found that the visual
angle subtended by the letter string was critical . A visual angle
of .53 deg was used by Purcell et a!. (Experiment 2) , whereas
Massaro used an angle of 3.33 deg. An attempt to replicate the
word superiority effect with Massaro's conditions and an angle
of 2.11 deg failed. Purcell et a!. concluded that large angles,
in excess of 1 deg prevented the higher order units from being
processed, so word familiarity had no effect.

The present study obtained word superiority effects even
with stimuli subtending a relatively large visual angle of 2.8 deg,
but not when Massaro's (1973) conditions were replicated . it
would seem, then, that visual angle is critical when conditions

Nonword

Nonword

Distinct

Distinct

Word

Word

Nonword

Nonword

Confusable

Confusable

Word-View Group, Position Uncertain
25 30 16 27
29 34 32 25
30 21 17 24
28 28 22 25

Word-Block Group, Position Certain

23 23 15 27
22 20 18 17
28 25 14 15
25 23 16 20

Word-Block Group , Position Uncertain
25 21 13 27
26 31 25 23
30 43 18 30
27 31 19 27

Word-View Group, Position Certain
29 25 14 28
34 37 35 34
30 34 23 26
31 32 24 29

Replication Group, Position Certain
27 25 21 24
29 29 27 25
30 31 26 27
29 28 25 25

Word

Word

I
2
3
All

I
2
3
All

I
2
3
All

I
2
3
All

I
2
3
All

Group

Group

Word-View Group, Position Certain
I 35 26 19 27
2 33 41 22 33
3 28 47 30 34
All 32 38 23 31

Word-View Group, Position Uncertain
I 23 30 13 31
2 35 46 20 30
3 43 47 32 29
All 34 41 22 30

the word-block group. Position-uncertain subjects
demonstrated word superiority with distinct and con­
fusable targets appearing in the third position (p < .05).
The word superiority effect with confusable third­
position target letters exhibited by the word-block
group was significantly stronger than the effect exhibited
by the word-view group (p < .0 1) .
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otherwise encourage subjects to focus on a single target posi­
tion (i.e., the replication group) rather than on the whole word
(i.e. , word-view and word-block groups). When attention was
paid to a single position (Purcell et at, 1978, Experiment 2),
the small visual angle may have led to inadvertent processing of
nontarget letters and thus to whole word processing. Together,
the findings of Purcell et al. and this study indicate that the
critical factor for obtaining a word superiority effect is to get
the subject to process the whole word. This can be accomplished
either by physical constraints (a small visual angle) or by higher
level prodding (e.g., a word judgment task) .
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