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Improving the passive tactile digit span

MORTON A. HELLER
Winston-Salem State University, Winston-Salem, North Carolina

Two experiments evaluated the effect of interstimulus interval (ISI) on recall of digit sequences
printed on the palms. Digits were printed with ISIs of 1 or 5 sec. Half of the patterns were drawn
on the left palm and half on the right. High levels of accuracy were obtained in both experiments
with the 5-sec rate. The passive tactile digit span was nearly seven at the slower rate, but much

less at 1-sec ISIs.

Deaf-blind persons are taught to read letters printed on
the palm (Print-on-Palm, POP), but little formal research
has been performed to isolate the factors that may aid tac-
tile memory (Heller, 1986b). Heller (1980) claimed that pas-
sive touch impairs retention, since the passive tactile digit
span was limited to only three digits when numerals were
printed over each other at the same skin locus. Furthermore,
Heller (1980) argued that aftersensations degraded tactile
memory for passive touch, since words were easier to read
with long interstimulus intervals (ISIs) of 5 sec than when
they were printed with only 1 sec between letters. Un-
fortunately, it is possible that the effect of slow presenta-
tion rates was not the dissipation of aftersensations. In-
stead, long ISIs may have allowed subjects to use linguistic
cues as retention aids. Consequently, the present experi-
ments examined the effect of rate on the tactile digit span.
It was expected that slower rates would aid memory by
allowing distracting peripheral aftersensations to fade.

EXPERIMENT 1

Method

Subjects. There were 20 subjects in the first experiment; half were
male and half were female.

Stimuli and Apparatus. The stimuli of Experiment 1 were random
number sequences, varying in length from 2 to 6 digits. Numbers were
approximately 4 cm high; they were drawn with the aid of a Lucite sty-
lus with a .16-cm rounded tip. An upright orientation was used, and
the digits were drawn at a rapid rate.

Design and Procedure. Experiment 1 took the form of a mixed-factor
analysis of variance, with the factors being interstimulus interval (1 or
5 sec) and sequence length (2-, 3-, 4-, 5-, or 6-digit sequences), with
repeated measures on sequence length. Subjects were initially exposed
to a practice run that consisted of the 10 digits two times each, presented
in a random sequence, with feedback for an incorrect identification. The
aim of this practice was to familiarize subjects with the method of writ-
ing the patterns and to ensure normal tactile perception. All subjects
scored at least 80% correct (see Critchley, 1953). Subsequently, indepen-
dent groups of subjects were exposed to number sequences with ISIs
of either 1 or 5 sec.

The subjects were first exposed to 10 two-digit sequences and then
to blocks of longer and longer sequences. Spatial separation was em-
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ployed to minimize distracting aftersensations (see Heller, 1986b). The
first digit of two-digit sequences was printed on the left paim and the
second was printed on the right palm. Half of the numbers were writ-
ten on the left palm and half on the right for even numbers, with the
beginning half drawn first on the left. The extra digit was always drawn
on the left palm for odd numbers. Observers were fully informed about
the procedure prior to the retention task. They were told where to ex-
pect the numbers, and they were informed about orientation and sequence
length. However, feedback was not given as individuals attempted recall.

Results and Discussion

Tactile memory was far better when sequences were
presented at a slower rate. Table 1 shows the proportion
of sequences recalled correctly at 1-sec and 5-sec ISIs.
Performance was very good for long sequences at the 5-
sec ISI. Data analysis showed a significant effect of rate
[F(1,18) = 16.3, p < .001], a robust effect of sequence
length [F(4,72) = 39.9, p < .001], and a significant in-
teraction [F(4,72) = 4.3, p < .01]. The effect of ISI ap-
peared to be larger for longer sequences. Moreover, the
simple main effect of sequence length was significant at
1-sec ISIs [F(4,72) = 32.1, p < .01] and at 5-sec ISIs
[F(4,72) = 12.1, p < .01]. A Newman-Keuls test was
performed on mean number of sequences correct (with
the data collapsed over ISI) and indicated that recall was
worse for longer sequences (p < .0S for all comparisons)
and that two- and three-digit sequences were equally easy
to remember (p > .05).

The results of the present experiment suggest that the
tactile digit span is at least six when spatial separation is
employed and slow rates of presentation are used. To fur-
ther quantify the normal span, an additional 10 subjects
attempted serial recall of seven-digit sequences at either

Table 1
Effect of Interstimulus Interval (ISI) and Sequence
Length on Mean Number of Correct Digit Sequences

Sequence Length

ISI 2 3 4 5 6
1 sec

Mean 7.8 8.8 7.0 4.8 33

SD 1.6 1.9 2.1 2.8 2.0
S sec

Mean 9.7 9.8 9.0 8.8 6.4

SD 0.5 0.6 1.1 1.1 2.2

Note—A perfect score = 10. SD = Standard deviation.

Copyright 1987 Psychonomic Society, Inc.
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1-sec or 5-sec ISIs. The procedure was similar to that of
Experiment 1, and ISI was balanced. The mean number
of sequences correct was 4.9 for seven-digit sequences
at the slow rate and only 2.2 at 1-sec ISIs. The effect of
rate was highly significant [#(9) = 3.6, p < .01].

EXPERIMENT 2

Experiment 2 was performed to test the generality of
the effect of rate on retention of digit sequences. The ob-
servers in Experiment 2 attempted serial recall of digits
printed on the two palms, but the method involved ob-
taining a span by more usual methods (e.g., Woodworth
& Schlosberg, 1954).

Method

Subjects. There were 20 subjects in Experiment 2. Half of the sub-
jects were male and half were female.

Procedure. The procedure of Experiment 2 was similar to the two-
palm method of Experiment 1, except that a traditional digit span was
determined. Subjects were exposed to longer and longer sequences of
digits, varying in length from three to nine digits, in three blocks of
trials. Independent groups of subjects had ISIs of 1 or 5 sec.

Results and Discussion

The mean longest correct sequence was taken as an es-
timate of each subject’s digit span. Although this method
may sometimes overestimate the span, it was deemed
necessary in view of the variability shown by subjects
from trial to trial. The mean span estimate for the 1-sec
rate was 4.3 (SD = 1.2) and 6.8 (SD = 1.0) digits for
5-sec ISIs. The difference between the means was highly
significant [#(18) = 5.1, p < .01]. These results were
consistent with those of Experiment 1.

GENERAL DISCUSSION

The results suggest that passive tactile performance can be very close
to that of other senses, since recall was good at 5-sec ISIs. The effect
of ISI on tactile memory cannot be explained in terms of higher cogni-
tive functions, and suggests that aftersensations contribute to retention
losses with rapid presentation rates. Furthermore, the results of the
present research have clear implications for the education of the deaf-

blind (see Nelipovich & Naegele, 1985). Instruction in POP should en-
tail slow presentation rates and separate skin loci for sequential stimuli,
at least until subjects become highly practiced at the task.

The present data may bear on the theoretical distinction between ac-
tive and passive touch (Gibson, 1962). Passive touch, where the ob-
server makes no voluntary movements, may promote subjective ex-
periences. Thus it seemed plausible that passivity may impair memory
for sequentially presented tactile input (Heller, 1980). However, the
results of the present study suggest that passive tactile retention need
not always be deficient, if optimal conditions for presentation are used.
It may be necessary to limit the range of stimuli (for POP), make this
known to the subjects, and allow observers the use of two hands (see
Craig, 1985; Heller, 1980, 1986b). Haptics may differ from passively
generated tactile information in a couple of important ways. First, per-
ception of sequences of information through active touch may not re-
quire the long ISIs that seem to be so beneficial for passive drawing
on the skin. Second, for active touch, accurate retention of sequential
input may not demand the use of separate receptor surfaces (e.g., two
hands) as does passive touch. Braille words, for example, can be ac-
curately read with one fingertip with active touch (Heller, 1986a).
Moreover, the use of two hands for active exploration can sometimes
even degrade performance, owing to problems with bimanual move-
ment control (Appelle & Countryman, 1986).
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