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Spatial processing laterality and spatial
visualization ability: Relations to sex

and familial sinistrality variables
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Seventy-four right-handed college students were administered the Clockface Reading Latency
Task (CRLT)and the Stafford Identical Blocks Test (SmT). The lateralized tachistoscopic CRLT
yielded a significant left visual field superiority, supporting previous research that had suggested
it was a sensitive test of right hemisphere superiority for spatial processing. On the SmT, males
scored significantly higher than females, and there was a sex x familial sinistrality (FS) interac­
tion, like that previously reported by McKeever, Seitz, Hoff, Marino, and Diehl (1983). FS also
influenced visual field asymmetries on the CRLT; subjects with left-handedness in their families
showed smaller asymmetries. No correlation between spatial laterality and spatial ability was
found.

McKeever and Hoff (1982) and Seitz and McKeever
(1984) found a sex x familial sinistrality (FS) interac­
tion on the Object Naming Latency Task (ONLT), a task
that assesses language lateralization. In right-handed sub­
jects, the sex x FS interaction indicated that females who
lacked familial sinistrality (FS-) and males who had posi­
tive familial sinistrality (FS+) showed significantly
smaller right visual field (RVF) superiorities on the lan­
guage lateralization task than did FS+ females and FS­
males . Thus, the data suggest that the former groups are
less strictly left hemisphere dominant for language func ­
tions than are the latter groups. McKeever, Seitz, Hoff,
Marino, and Diehl (1983) also found a sex x FS interac­
tion in spatial visualization ability as measured by the
Stafford Identical Blocks Test (SmT; Stafford, 1961). On
the SmT, the FS- females and FS+ males scored higher
than the FS+ females and FS- males.

One possible explanation for the sex X FS interaction
in the ONLT is that the outcome was influenced by the
spatial ability levels of the subjects. Since there is obvi­
ously a spatial component to rapid naming of object pic­
tures, it might be that subjects who possess superior spa­
tial ability are more right hemisphere dominant for that
component. Indeed, Levy (1974) postulated that strong
late ralizations of language and spatial abilities to the left
and right hemispheres, respectively, are related to higher
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levels of verbal and spatial skills. Therefore, when ob­
ject pictures are presented to the left visual half-field
(VHF) on the ONLT, the right hemispheres of the sub­
jects having high spatial ability might excel the left in
speed of recognition, thereby diminishing the RVF su­
periority for speed of object picture naming. Because the
FS- female and FS+ male subjects have greater spatial
ability than the FS+ female and FS- male subjects, as
assessed by the SmT, greater right hemisphere recogni­
tion speed by the FS- females and FS+ males should
reduce their RVF superiorities on the ONLT relative to
those of the FS+ females and FS- males.

To test this possibility, one needs a more direct assess­
ment of hemispheric dominance for spatial processing.
Although various tasks designed to measure a right
hemisphere dominance for spatial processing have been
investigated, they have often failed to reveal LVF superi­
orities (see McKeever, 1986). A task that appears to be
promising for assessing right hemisphere spatial process­
ing superiorty is the Clockface Reading Latency Task
(CRLT), originated by Berlucchi, Brizzolara, Marzi, Riz­
zolatti, and Urnilta (1979). Berlucchi et al. found a clear
LVF superiority for clockface reading, even though the
dependent measure was the latency of vocal report of the
time displayed. Apparently, the processing requirements
of the task, such as judging the relative size and orienta­
tion of the two hands of the clock, are sufficiently right
hemisphere-dependent to ensure LVF superiority despite
the vocal nature of the final response. In the present ex­
periment, we employed a modified version of the clock­
face reading task of Berlucchi et al. If the same pattern
of sex X FS interaction as seen in the ONLT and the SmT
were demonstrated for spatial processing laterality, then
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it would seem reasonable to conclude that spatial process­
ing laterality provides the basis for the interaction on the
ONLT and SIBT.

METHOD

Subjects
The subjects were 40 male and 34 female undergraduates. An addi­

tional 26 subjects (18 males and 8 females) were originally tested, but
their error rates exceeded a predetermined criterion for inclusion (less
than 10% error rate) in the study. All subjects were right-handed for
writing, were under theage of25, and hadnonnal or corrected-to-normal
visual acuity.

Apparatus
A Gerbrands tachistoscope (ModeI3B), equipped with an automatic

card changer, was employed for stimulus presentation. Vocal reaction
times (report of the time displayed on the clockfaces) were recorded
from a Hunter Timer, in milliseconds. Luminance of the fixation and
stimulus fields was 3.0 fL. Exposure time was 150 msec, with a 7-sec
IT!.

Clockface Reading Latency Task
The original CRLT as employed by Berlucchi et al. (1979) was, in

our judgment, too difficult to provide a valid reaction time task. The
error rates were so high that for their latency analyses, they had to re­
tain all subjects whose error rates were less than 50%. Consequently,
for our task, we employed only eight different times (1:25, 2:55, 4:10,
5:40,7:50, 8:05, 10:35, and II :20). Among the guidelines for select­
ing these times were the following: neither hand could point to the 3,
6, 9, or 12 positions on the clockface; the hour hand could be posi­
tioned only once between the same two marks on the dial; any combi­
nation of the hour and minute hands that would place both hands in the
same quadrant of the clockface was not allowed; hour and minute hand
combinationsin whichthe two handswere on the same half of the clock­
face were to occur on one-half of the stimuli, with the constraint that
the angles formed by the hands be equivalent for the two halves of the
clockface;and sincethe hour and minutehandswere locatedtwicewithin
each quadrant of the clockface, it was required that the hour and minute
hands from each quadrant be paired with a complementary hour and
minute hand combination on the opposite side of the clockface. Stimu­
lus cards that displayed the chosen times were prepared. Each stimulus
card depicted a circular clockface graduated into the usual 12 5-min
divisions, but these divisions were not numbered. Clockface diameter
subtended 2.5 0 of visual angle, with the nearest point to fixation cor­
responding to 10 of visual angle. The hour and minute hands subtended
.75 0 and 10 of visual angle, respectively.

Procedure
Prior to the tachistoscopictrials, the subjects viewed replicates of the

eight stimuluscards for two 4O-sec periods, and, followingeach period,
they were asked to recall the times. Errors and omissions were brought
to their attention. This procedure was designedto facilitate recognition,
to teach the appropriate labels, and to reduce errors .

The subjects were instructed that on experimental trials, a tone (oc­
curring 1.5 sec prior to stimulus exposure) would signal presentation
of a clockface to one side or the other side of the fixation dot, and that
they were to read aloud the time presented as quickly and accurately
as possible. They were instructed to report the hour first, and then the
number of minutes (i.e., "one twenty-five," seven fifty," etc.) . In ad­
dition, subjects were told that several of the presented stimuli would
consist of only a single digit located directly at the focus point. They
were told that they must accuratelyreport this digit any time it appeared,
althoughtheir response to it wouldnot be timed. Suchnumber-only cards
occurred randomly, twice during each block of 32 experimental trials,
and were incorporated to help ensure that the subjects respected the in­
struction to fixate the fixation point.

Six blocks of 32 clockface stimuli were presented, with each clock­
face appearing twice in each VHF. The first two trial blocks were con­
sidered practice trials. Stimulusorder was quasirandom, under the con­
straints that no more than three consecutive stimuli be in the same VHF

and that consecutive trials not display the same times. The predeter­
mined order of stimulus presentation was reversed between successive
blocks. After each block, the subjects were given a brief rest of I to
2 min. During this time they were told their fastest and slowest reac­
tion times (RTs) to the previous block (never whether these occurred
to particular half-field or stimulus trials), and were urged to try to at­
tain still faster times during the up-coming block.

Throughout the experiment the subjects were corrected immediately
following trials on which errors had occurred. Furthermore, each sub­
ject was read the correct times following the secondblockof trials, again
to help reduce the potential problem of excessive error rates. Trials in
whicherrors occurred were consideredequivalent to the particular sub­
ject's longest RT. The basic dependent measures were median RTs to
the LVF and RVF clockface presentations, and the median RTs were
based on the 64 LVF and 64 RVF trials of the final four blocks.

The SffiT was administered upon completion of the CRLT, with a
15-mintime limit. Finally, the subjects reported the incidence of sinis­
trality in their families. Two different definitions of FS were employed
in analyzingthe data. The first, traditional FS, considered subjects with
at least one first-degree left-handed(for writing) relative or two second­
degree left-handed relatives as FS+. A second definition, termed strict
FS, consideredonly those with first-degree left-handedrelativesas FS+
and only those having absolutely no first- or second-degree left-handed
relatives as FS-.

RESULTS

Mean median VHF latencies and LVF - RVF differ­
ences of the various subject groups and of all subjects are
shown in Table 1. The FS deftnition employed in deter­
mining the data of Table 1 was the traditional FS defini­
tion employed in our laboratory. Mean scores on the SffiT
are also shown. A three-way (sex X FS X ftelds) anal­
ysis of variance revealed a signiftcant maineffect of visual
ftelds [F(l,70) = 15.64, P < '<XU]. Thus, the CRLT was
processed more efficiently by the right than by the left
hemisphere. The main and interactive effects of the sex
and FS factors were nonsigniftcant, although, as can be
inferred from Table 1, there was a tendency for larger
LVF superiorities in the FS- subjects (p < .172) . No
other effects were signiftcant. On the SffiT, males scored
signiftcantly higher than females, and there was a signifi­
cant sex X FS interaction, like that reported by McKeever
et al. (1983). The correlation of VHF asymmetries and
SffiT scores (not shown in the table) was nonsigniftcant
(r=.04) .

Table 2 provides data on the CRLT and SffiT scores
for 59 subjects whose FS status was deftned by the strict
FS criterion. By excluding the 8 subjects whose previous
FS+ status was based on left-handedness of second-degree

Table 1
Mean Reaction Times for LVF, RVF, and LVF-RVF Differences

and SffiT Scores of Traditional FS Subject Groups

Group LVF RVF DIFF srar
FS- Females 997.6 1028.9 -31.3 20.5
FS+ Females 1039.2 1059.4 -20.2 14.7
FS- Males 926.4 959.5 -33.1 21.1
FS+ Males 1017.4 1028.5 -11.1 23.9

All Subjects 988.4 1013.4 -25.0 20.1

Note-LVF = left visual field. RVF = right visual field. DIFF =
LVF- RVF difference. SmT = Stafford Identical Blocks Test. FS =
familial sinistrality.



Table 2
Mean Reaction Times for LVF, RVF, and LVF-RVF Differences

and SIBT Scores of Strict FS Subject Groups

Group LYF RYF D1FF SIBT

FS- Females 997.9 1012.8 -30.7 20 .0
FS+ Females 1052 .8 1054 .9 -02.1 17.5
FS- Males 923 .6 961.8 -38.2 20 .8
FS+ Males 1026 .6 1032.1 -05.5 23 .7

All Subjects 991.0 1012.8 -21.8 20 .7

Note-LYF = left visual field . RYF = right visual field . D1FF =
LYF - RYF difference . SIBT = Stafford Identical Blocks Test . FS =
familial sinistrality.

relatives and the J subjects whose previous FS- status
ignored the existence of a second-degree left-handed rela­
tive, the sample size was reduced, but the exclusivity of
the FS groups was increased. Three-way (sex X FS X

fields) ANOVAs revealed a significant main effect of
fields [F(l,55) = 7.48, p < .01]. The interaction of FS
and fields was also significant [F(l,55) = 4.83, p < .05].
No other effects were significant. The results for the SmT
were similar to those found for the larger sample, although
the sex X FS interaction was short of significance in the
smaller sample [F(I,55) = 2.72, P = .10]. Males scored
significantly higher than females [F(l,55) = 4.50,
P < .05], as in the larger sample. The correlation of VHF
asymmetries and SmT scores was again nonsignificant
(r= - .01).

DISCUSSION

The results showed that a LYF superiority obtained on the CRLT .
Thus , we infer a right hemisphere superiority for the processing required
by the task . The data also show that FS influences the outcome, partic­
ularly when defined according to the strict FS definition. Indeed, when
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this definition was employed, the LYF superiority was due almost en­
tirely to the FS- subjects . The data provide evidence, as reponed by
McKeever et al. (1983), that males score significantly higher than fe­
males on the SIBT and that this sex effect is influenced by the FS factor
as well . When the traditional FS definition employed in our previous
studies with the SIBT was used, the pattern of superior performance
by FS- females and FS+ males was replicated. The hypothesis that
these superior spatial ability groups would be more lateralized on a test
of hemispheric specialization for spatial processing, however. was not
supported in the case of FS+ males. Thus, the FS x sex interaction
obtained for language laterality on the ONLT in earlier studies cannot
be ascribed to spatial ability influence. Finally, contrary to the general
hypothesis (Levy. 1974) that spatial laterality and spatial ability are
related, the results suggest that these factors are independent.
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