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Braille learning: One modality 
is sometimes better than two 
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On study trials, subjects examined braille symbols (for the letters A-J or K-T) visually, hapti
cally, or under one of two bimodality conditions in which use of one or both modalities was pos
sible. All subjects were tested haptically. Performance was best for the visual group, next best 
for the two bimodality groups, and poorest for the haptic group. These results are to some extent 
interpretable using Freides' (1974) modality-adeptness hypothesis. 

In a number of experiments, learning the names for 
braille symbols has been facilitated when, on study trials, 
the symbols are examined visually (as compared with hap
tically) even though subjects are tested haptically (Hall 
& Newman, 1987; Newman et al . , 1982). The present 
experiment was done to detennine whether having the 
symbols available for study in both modalities would af
fect subsequent perfonnance on a haptic test. Thus, in ad
dition to the visual and haptic study conditions used in 
previous experiments, there were two bimodality study 
conditions. In the simultaneous condition, the braille sym
bols were presented during the study trials for haptic and 
visual examination at the same time, whereas in the suc
cessive condition, the symbols were available for study 
in each modality , though only through one modality at 
a time. Half of the subjects in each of these four condi
tions learned to name the symbols for A-J , and the rest, 
the symbols for K - T. Previous research has shown that 
the symbols for K - T are harder to discriminate from one 
another than are the symbols for A-J; learning to name 
the symbols for K - T is also more difficult than it is for 
A-J (Hall & Newman, 1987; Newman, Hall , Foster, & 
Gupta, 1984). 

METHOD 

The task involved learning a list of paired associates. The study-test 
procedure was used; there were five study trials, each followed by a 
test. On the study trials, the braille symbols were presented one at a 
time for visual (V), haptic (H), visual or haptic (VOH), or visual and 
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haptic (V AH) examination, and the subject was instructed to learn the 
name for the symbol. The letter name was presented on a tape recorder 
as the symbol was introduced. On the test trials, each item was presented 
for haptic examination and the subject was to callout its name. The 
subjects were given 10 sec to examine each item on the study trials and 
also on the test trials. During haptic examination, the subject explored 
the symbol by rubbing the flat portion of the index finger of the right 
hand over the symbol. All subjects were told prior to the first study 
trial that they would be tested haptically . 

The subjects were right-handed undergraduate students at North Caro
lina State University, who were fulfIlling part of a course requirement 
for introductory psychology . The design was a 2 x 4 factorial, since 
there were two sets of items (A-J and K-T) and four study-modality 
conditions (visual, haptic, visual and haptic, and visual or haptic). Twelve 
subjects, 8 male and 4 female, were assigned to each of these eight con
ditions. Two different sets of study and test orders were used, one set 
for half the males and females in each treatment. All subjects were run 
individually . 

RESULTS AND DISCUSSION 

The number of correct responses during each of the five 
test trials was the main dependent variable. The means 
for the eight treatments are presented in Table 1. An anal
ysis of variance applied to these data gave significant 
(p < .(01) effects for study modality [F(3,88) = 7.26], 
symbol set [F(1,88) = 60.43], trials [F(4 ,352) = 94.43], 
and the interaction of symbol set and trials [F(4,352) = 
4.85] . Application of Duncan's test showed that the mean 
for the visual group exceeded the means for the two bi
modality groups, and that these bimodality means ex
ceeded the mean for the haptic group but did not differ 
from one another. The mean for the A-J items was higher 
than the K - T mean, and this difference increased with 
training. Two of these findings replicate the results of our 
previous experiments (Hall & Newman, 1987; Newman 
et al. , 1982; Newman et al ., 1984)-namely, that sub
jects who studied the symbols visually did better than those 
who studied the items haptically, even though all were 
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Table 1 
Mean Correct Responses During Training 

Trials 

Treatment Set I 2 3 4 5 Total 

V A-J 5.2 8.6 8.5 8.7 9.7 40.7 
VOH A-J 5.2 7.3 7.9 8.0 8.8 37.2 
VAH A-J 4.8 6.0 6.8 7.4 8.5 33 .5 
H A-J 3.0 5.5 6.7 6.1 6.6 27.9 

V K-T 3.0 4.3 5.3 5.8 7.5 25.9 
VOH K-T 3.4 4.1 4.2 5.1 6.0 22.8 
VAH K-T 3.3 3.8 4.3 5.2 6.4 23.0 
H K-T 1.9 3.2 3.8 4.1 5.3 18.3 

Note-V = visual, VOH = visual or haptic, VAH = visual and hap-
tic, H = haptic . 

tested haptically, and that the A-J set was learned faster 
than the K - T set. 

For another set of analyses, the ease of learning each 
~tem was determined for each of the conditions, by count
~g the number of times that item was correct during train
mg. Ranks were then assigned to each item in each con
dition on that basis. Then, for each pair of treatments for 
each item set, a rank-order correlation was performed. 
The results are presented in Table 2. 

All of the correlations are positive and all but one are 
significant (p < .05). When the ranks are summed across 
modality conditions, the symbols A and B tum out to have 
been the easiest items in the A-J set and D and H, the 
hardest. For the K - T set, L and K were the easiest, and 
N and T, the hardest. The correlational results suggest 
that both across treatments and across sets of items one 
or more similar processes are contributing to difficulty 
in learning the names of the symbols. These results also 
replicate those we have obtained previously (Hall & New
man, 1987; Newmanet aI., 1984; Newmanet al., 1982; 
Newman, Kindsvater, & Hall, 1985). 

Table 2 
Rank-Order Correlations for Item Difficulty Between Treatments 

Item Sets 

Treatments A-J K-T 

V-VOH .830t .909t 
V-YAH .597* .885t 
V-H .673* .649* 
VOH-VAH .682* .964t 
VOH-H .879t .633* 
VAH-H .682* .515 

Note-V = visual, VOH = visual or haptic, VAH = visual and hap-
tic, H = haptic . *p < .05. tp < .01. 

Th~ results comp~g the various modality groups on 
learrung appe~ to be mterpretable using the modality
adeptness position proposed by Freides (1974). Accord
ing to this position, the subject translates each item into 
the code for the modality that is the most adept for the 
task to be performed. For the braille task used in this ex
perimen~, ~at is the visual modality (Freides, personal 
commurucatlon, May 25, 1981). Thus, for the visual con
dition and the two bimodality conditions, this translation 
would occur only on the test trials, whereas for the hap
ti~ condition, it would occur on both study and test trials . 
Smce performance would be inversely related to the fre
quency with which translation occurs, it would be 
predi.c~ed that ~rformance would be worse in the haptic 
conditIOn than 10 the other three conditions, in which the 
visual modality would be available during study trials, 
and, that these three groups would perform equivalently. 
The better performance obtained in the visual condition 
than in the two bimodality conditions suggests, however 
th.at ~e availability of the haptic modality during the stud; 
tnals mterfered to some extent with the translation of items 
into the visual code. 

Data from the postexperimental inquiry indicate that 
some of the subjects in the bimodality conditions may have 
p~eferred the .presumably less adept haptic modality to the 
ViSUal m~hty, suggesting that the modality-adeptness 
hypotheSIs does not fully explain the results we obtained. 
These postexperimental inquiry data suggest also that in 
subsequent research using bimodality conditions, it would 
be desirable to observe the extent to which each modality 
is employed. 
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