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Word length and exposure time effects on

the recognition of bilaterally presented words*

KATHLEEN M. GILL and WALTER F. McKEEVER
Bowling Green State University, Bowling Green, Ohio 43403

Word length (two, three, four, and five letters) and exposure time (25, 50, and 100 msec) effects on
visual half-field recognition performances were studied in a bilateral word presentation paradigm.
Significant right-field recognition superiority (RFRS) obtained for all length-exposure time conditions
except that for two-letter words exposed for 100 msec. RFRS was significantly greater for each of the
two longer word lengths than for the two shorter lengths and for the 25-msec exposures than for the 50-
or 100-msec exposures. The magnitude of RFRS was substantially correlated with a ‘‘perceptual
difficulty’’ measure (the ratio of the number of milliseconds available for viewing to the number of
letters to be viewed). Results were seen as compatible with a hemispheric asymmetry hypothesis and a
differential half-fields masking susceptibility mechanism.

Research on lateral visual half-field (VHF) recognition
efficiency differences for letter and word stimuli has
established that (1) unilateral stimulus presentation
yields a right visual half-field (RVF) recognition
superiority (Mishkin & Forgays, 1952; Heron, 1957,
Bryden, 1966; McKeever, 1971; and others); (2) bilateral
presentation, with fixation controlled, yields a RVF
recognition superiority of greater magnitude than
obtained in unilateral presentation (McKeever, 1971;
Sperry & Teng, 1973; Olson, 1973); and (3) RVF
superiority is not due to order of report bias (McKeever,
1971).

*Supported by Research Grant NS10214-02 from the
National Institute of Neurological Diseases and Stroke, National
Institutes of Health, to the second author.

Prominent among the factors whose effects might be
expected to be well established are word length and
exposure - durations. Surprisingly, only one experiment
has systematically varied word length in lateralized
presentation (Bouma, 1973) and no systematic study of
the effects of exposure time has been reported for
lateralized words.'

Within the lateral dominance model of half-field
recognition efficiency differences it has been suggested
(McKeever & Huling, 1971; Hines, 1974) that the need
to transfer left visual field (LVF) stimulation from the
right to the left cerebral hemisphere, in order to allow
vocal report of that stimulation, might result in more
extensive LVF information loss for longer words and for
briefer exposures. Such stimulus trace degradation in
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transcallosal transfer should act to increase RVF
superiority for longer words and shorter exposures. This
hypothesis was examined within the bilateral word
presentation paradigm. The factorial experiment utilized
four word lengths (two, three, four, and five letters) and
three exposure times (25, 50, and 100 meec).

METHOD

Subjects

Ss were 144 right-handed undergraduates. They were
randomly assigned, in equal numbers, to the 12 unique
length-exposure time conditions.

Stimuli

Stimuli consisted of bilateral words, typed (elite, 10 point) in
capital letters and having one typewriter space between letters.
Four series of 24 cards were prepared, one series for each word
length. In each series, each of the 24 words appeared once on
each side of the center. Word pairings were randomly determined
and roughly equated for initial letter across word lengths. The
near point of each word to fixation corresponded to 1.25 deg of
horizontal visual angle. Two-, three-, four-, and five-letter words
subtended 0.99, 1.65, 2.31, and 2.97 deg, respectively. Vertical
visual angle of all words was 0.5 deg. All words were equated for
frequency of occurrence in print according to the
Thorndike-Lorge tables (1944), all being among the most
frequently occurring (“AA”) words.

In addition to the word pairs, each card also contained a single
arabic number from 2 to 9 at the point corresponding to the
preexposure fixation point. The preexposure field contained
only a small black circle, designating the fixation point at
midfield. This circle was just large enough to encompass the
fixation number of each card as it was briefly exposed, and
accuracy in perceiving the number required precise fixation. The
luminence of the preexposure and exposure fields, measured at
the eyepiece with a Pritchard photometer, were 4.5 and 4.0 fL,
respectively.

Apparatus

Apparatus, instructions, procedure, and scoring were identical
to those reported previously for bilateral stimuli (McKeever,
1971).

RESULTS
Table 1 gives mean recognition scores for the length,

exposure, and VHF factors of the experiment, as well as
mean VHF scores across all lengths and all exposures. A

three-way analysis of variance, with repeated measures
on the VHF factor, revealed significant effects of word
length (F =9.11, df=3/132, p<<.001), of exposure
time (F=33.23, df=2/132, p<.001) and of VHF
(F=196.13, df =1/132, p<.001). In addition, there
was a significant interaction of Word Length by VHF
(F=495, df =2/132, p <.005) and a significant Word
Length by Exposure Time by VHF interaction
(F=2.70, df=6/132, p<.025). The interaction of
Exposure Duration by VHF was nonsignificant, as was
the interaction of Exposure Duration by Word Length.
Mean recognitions in the RVF were significantly greater
than in the LVF in 11 of 12 orthogonal conditions of
the experiment (all ps < .05 or less). Only the two-letter
word length 100-msec exposure condition failed to show
significant RVF superiority.

Table 1 shows that the main effects for word length
and exposure time were regular decreases in overall
recognition as word length increased and exposure
durations decreased. It can also be seen that the Word

‘Length by VHF interaction was based on a pattern of

steadily declining LVF recognitions across increasing
word lengths, as contrasted to the RVF pattern of
essentially constant recognition levels at the two-, three-,
and four-letter word lengths, with a significant decline
occurring only for the five-letter words. The significant
triple interaction would appear to occur mainly in the
form of a consistent pattern of decreasing LVF
recognitions with increasing word length at each
exposure time, while such a pattern occurred only in the
25-msec condition for the RVF.

Table 2 shows the proportions of all recognitions that
were RVF recognitions for each length-exposure time
condition, as well as for each exposure time across
lengths and each word length across exposure times.
These RVF superiority magnitude measures show that
four- and five-letter words produced identical RVF
superiorities (.746), while three- and two-letter words
produced substantially smaller RVF superiorities.
Chi-square tests for differences between independent
proportions showed that both four- and five-letter words
yielded significantly higher RVF superiority than either
of the two shorter word lengths (all four chi

Table 1
Mean RVF, LVF, and Combined VHF Recognition Scores for Twelve Word Length/Exposure Time Conditions

Exposure Time

Word 25 Msec 50 Msec 100 Msec All Exposures

or

Length RVF LVF  Both RVF LVF Both RVF LVF  Both RVF LVF  Both
2 875 425 650 1358 925 1142 1767 1375 1571 1333 9.08  11.21
3 842 217 529 1150 742 946 1575 1258 1417 1189 739  9.64
4 583 175 379 1458 550 1004 1850 733 1292 1297 486 892
s 550 150 350 892 358 625 1058 375 117 833 294 564

All 743 242 477 1215 644 929 1563 935 1249 1163  6.07  8.85

Lengths




RECOGNITION OF BILATERALLY PRESENTED WORDS

Table 2
Right Visual Field Recognition Superiority (Proportions) for
Word Length, Exposure Time, and Word Length/
Exposure Time Conditions

Exposure All
Time (msec) 2 3 4 5 Lengths
25 673 795 .196 786 .763
50 595 .608 726 713 661
100 562 556 .716 738 643

All
Exposures 610 .653 .746 746 .689

squares = p < .01), while RVF superiority did not differ
between the two- and three-letter lengths or between the
four- and five-letter lengths. Chi-square comparisons of
the various exposure time conditions showed that
25-msec exposures produced significantly higher RVF
superiority than either of the other exposures (both
ps <.01), while the 50-and 100-msec exposures did not
differ in magnitudes of RVF superiority.

Finally, a measure of the “perceptual difficulty” of
the word recognition conditions (ratio of the number of
milliseconds available for viewing to the number of
letters viewed) showed a substantial correlation
(rtho =+.80, df =10, p <.01) with magnitude of RVF
superiority.

DISCUSSION

Increasing word length and decreasing exposure time
produced regular decrements in overall recognition. However,
susceptibility of the VHFs to recognition decrement with
increasing length was asymmetric. The RVF recognition level
was essentially constant for words of two-, three, and four
letters, while the LVF showed substantially lowered recognition
with each letter increment. This resulted in increasing RVF
superiority as lengths increased from two to three to four letters.
These findings are in very substantial agreement with Bouma’s
(1973) findings for unilaterally presented Dutch words. A minor
difference is apparent, in that Bouma’s recognition curves
indicate virtually no recognition decrement in the RVF for any
of the word lengths he studied at lateral eccentricities
comparable to ours. Our results did show a substantial
(significant by Tukey test) RVF recognition decrement as length
increased from four- to five-letter words, and this reduction was
greatest at the exposure time (100 msec) Bouma employed. This
discrepancy probably reflects the greater difficulty of bilateral
over unilateral presentation (McKeever, 1971), with resultant
RVF decrement occurring at a lesser word length in bilateral
presentation.

The findings for word length are consistent with McKeever
and Huling’s (1971) assumption that RVF superiority would be
greater for longer than for shorter words. They are also
consistent with evidence that the LVF is more susceptible to
lateral masking and metacontrast effects (Bouma, 1973;
McKeever & Suberi, 1974) and with evidence that metacontrast
interference increases with increasing letter array size (Weisstein,
1966).

With respect to exposure time, the effect of shortening
exposures was to produce comparable recognition decrements in
both VHFs. This finding argues against any view that
interhemispherically transferred neural stimulus traces undergo
accelerating rates of degradation as stimulus intensity decreases.
Nonetheless, the effect of comparable VHF recognition
decrements, starting from a substantial RVF superiority even at
the longest exposure, is inevitably to increase RVF recognition
proportion scores as exposure times are reduced. In other words,
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the effect of shortening exposures does not interact with VHF
recognitions, but it does ‘interact” with the ratio of the
differences between VHF scores. These results also support the
hypothesis (McKeever & Huling, 1971; Hines, 1974) that shorter
exposures are conducive to greater RVF superiority.

It is clear, then, that the magnitude of RVF recognition
superiority depends largely on the stimulus length and exposure
time studied. These variables together determine what we have
called the ““perceptual difficulty” of the task, with perceptual
difficulty operationalized as the ratio of exposure time in
milliseconds to the number of letters in the word. This measure,
rather analogous to the “rate of stimulus presentation™ in
dichotic listening procedures, a variable known to be critical in
determining the extent of auditory asymmetry obtained in that
task, had a substantial positive correlation (+.80) with the
magnitude of right-field superiority found for the length-
exposure time conditions of the experiment. In essence, the
results show that substantial RVF superiority can be obtained
with any of the word lengths studied if exposures of 25 msec are
employed, and with any of the exposures employed if the words
are of four or five letters. It should be obvious that extreme
difficulty, produced by very long word stimuli, very brief
exposures, or some combination of these factors, would produce
no VHF recognition asymmetries if the recognition threshold of
the RVF was closely approached or surpassed.

Finally, this experiment supplies the first data with bilateral
presentation and fixation control for word lengths other than
four letters and shows that the RVF superiority obtained in
previous studies (e.g., McKeever, 1971) was not specific to
four-letter words. It should be noted that LVF superiority,
predicted by the directional scanning hypothesis (Heron, 1957),
did not obtain in any condition of the experiment, including
those with the shortest words and longest exposures. The results
are compatible with the lateral dominance model of visual
half-field recognition differences.
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NOTE
1. A few experiments with lateralized nonword stimuli (letter
arrays) have been reported. None has studied the effects of both

array size and exposure times.
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