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Visual Rhythms: Dynamic Text 
Display for Learning to Read a 
Second Language 

A method is .described in 

which sentences are presented in a 

dynamic visual display. A television 

monitor is used to present simul­

taneously the visual and auditory 
versions of a sentence, with each 

of its successive visual and audi­

tory syllables yoked in parallel; the 
onset of each visual syllable is 

synchronized with the onset of 

each syllable as it is heard through 
the auditory channel. The result is 
a sentence which .. grows .. left-to­

right across the screen, one syl­
lable at a time, in .. visual rhythm ... 

In an experiment, the subjects were 

three groups of secondary-school 
students learning Spanish as a 
second language. In training ses­
sions, the rhythmic group saw the 
sentences in .. visual rhythm, .. the 

unrhythmic group saw the same 

sentences but in static visual dis­
play, and the control group had no 

exposure to either visual-auditory 
display. Before and after training, 

all groups provided pre-test and 

post-test measures of oral reading 

fluency. The dependent measure 
was pre-test to post-test relative 

change in judged reading fluency. 
The results favored the rhythmic 

group. 

Introduction 

This paper proposes a novel 
method for visual presentation of 
sentences and other language ma­
terials as a way of facilitating the 
teaching of reading. The essential 
idea is that a sentence is printed 
in a dynamic display that changes 
through time. The method makes 
use of a TV monitor to present simul­
taneously the visual and auditory 
versions of a sentence, with each of 
its successive visual and auditory 
syllables yoked in parallel. This is 
accomplished by synchronizing the 
visual onset of each syllable with 
the onset of each syllable as it is 
heard through the auditory channel 
(the syllable rather than the word is 
the more appropriate temporal unit 
of speech}. The result is a sentence 
which "grows" left-to-right across 
the screen, one syllable at a time, in 
"visual rhythm." To illustrate, say 
the sentence, "The boy is in the 
boat," and imagine that each syl­
lable (the, boy, is, ... ) appears on 
the screen just as you speak it, so 
that the complete sentence is on 
display when the last syllable is 
spoken. The sentence may be pre­
sented visually either by itself or in 
combination with the auditory chan­
nel. The display functions as a link 
between a sentence as it is dis­
played visually in space and as it is 
displayed auditorily in time. It pre-
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sents dynamic information about 
language in the visual mode, and it 
displays this dynamic information 
in what is probably the simplest 
and more relevant form for most 
purposes, readable text. 

Our first experiment using 
the method (Martin and Meltzer, 
1976) was an attempt to assess the 
reactions of young readers to the 
novel visual display, and to assess 
its possible effects on samples of 
their oral reading. The subjects were 
children in a summer remedial read­
ing program who were to be second, 
third, or fourth graders in the fall. 
They were divided into two training 
groups. In several training sessions, 
the Rhythmic group was exposed to 
sentences appearing syllable-by­
syllable in "visual rhythm" as de­
scribed above. In training sessions 
for the Unrhythmic group, the same 
sentences were presented in a static 
display, that is, the complete sen­
tence appeared all at once rather 
than syllable-by-syllable. In either 
condition the sentence was pre­
sented sometimes on both visual 
and auditory channels, sometimes 
on the visual channel alone, and on 
some trials the child attempted to 
read the sentence out loud. Each 
child had three training sessions of 
approximately 1 0 minutes spaced 
over a two-week period. At the 
beginning of the first training ses­
sion, the child read aloud several 
sentences which were tape-recorded, 
and the same sentences were read 
aloud by each child and tape­
recorded during the last session; 
together these sentences provided a 
pre-test and post-test measure of 
reading fluency for each child. 

After training sessions w~re 
completed, each of the recorded 
pre-test and post-test readings of a 
given sentence by a given child 
were paired together, but in random 
order with respect to whether the 
pre-test or post-test reading was 
the first member of the pair. Finally, 
all utterance pairs were assembled 
on a new audiotape. Six judges 
listened to all utterance pairs and 
indicated which item of the pair 
sounded more fluent. The results 
of the experiment were in favor of 
the Rhythmic group. A higher per­
centage of post-test readings of a 
pair were judged to be more fluent 
in the case of the Rhythmic group 
than in the case of the Unrhythmic 
group. 

The resu Its suggested that 
the method might have some pro­
mise, but much more research, of 
course, was needed. Of the many 
alternatives which might be taken 
as the next step, we tried the method 
with another relevant and accessible 
population, second-language learn­
ers. In the experiment reported in 
this paper, the subjects were 
secondary-school girls who were 
taking a course in beginning 
Spanish, and as in the earlier experi­
ment, the effects of training ses­
sions were assessed by changes in 
pre-test and post-test oral reading 
fluency. There was a Rhythmic 
group and an Unrhythmic group 
differing in terms of intervening 
audiovisual training materials, and 
an additional Control group who 
provided pre-test and post-test 
readings without intervening ex­
perimental training with the visual­
audito'ry display. 
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Method 

Materials 

Training sentences. Materials 
for the 39 sentences used in the 
experiment were based on the text­
book used by the subjects for their 
course in beginning Spanish, and 
were chosen to supplement their 
classroom work. Sentences were 
selected or adapted from the text 
using the following criteria: (a) they 
contained less than 37 characters 
and spaces and (b) they contained 
only English punctuation and char­
acters. These criteria were used 
because of limitations of the com­
puter screen to be used in preparing 
the training materials. Two examples 
of sentences are: Juan pone Ia ropa 
en Ia maleta. Alvedor de Ia casa hay 
una tinea. 

The sentences, which ranged 
from 4 to 16 syllables in length, 
were read with normal intonation 
and rate by a native female Spanish 
(Cuban) speaker, who was the 
teacher of the Spanish class. Sen­
tences were recorded in a sound­
treated room on an Ampex AG-500 
tape deck. 

Preparation of training 
materials. The time-voltage wave­
form of each sentence was digitized 
and displayed on a PDP-12 com­
puter screen in an oscilloscope-type 
display so that syllable onsets could 
be measured. Using this timing in­
formation, the rhythmic version of 
the sentences could be prepared. 
For this version a TV display was 
generated by the computer such 
that each syllable appeared visually 

on the screen in synchrony with the 
auditory syllable. Each syllable ap­
peared to the right of the preceding 
syllables until the entire sentence 
was displayed, after which the 
sentence remained on display for 
an additional 500 msec. A space 
appeared between each letter for 
greater clarity; triple spaces ap­
peared between words. 

Each rhythmic sentence had 
an unrhythmic counterpart. In this 
version the only difference was that 
all syllables in the ~ntire sentence 
appeared on the screen simultane­
ously2 and remained on the screen 
for the same length of time as the 
total time of the rhythmic sentence 
counterpart (visual first syllable 
onset to visual sentence offset). 
This total time ranged from about 
1 .2 to 3.0 sec. 

Two parallel video tapes 
were constructed, one containing 
the rhythm ic and the other con ­
taining the unrhythmic sentence 
versions. Each sentence was re­
peated five times sequentially on 
the tape with about 5 sec between 
repetitions and 6 sec between each 
set of 5 repetitions. 

Pre-test and Post-test 
reading materials. These materials 
consisted of 16 sentences ranging 
from 7 to 24 syllables in length . 
Half of these were selected from the 
sentences displayed during training 
sessions (old), half were new. The 
new sentences contained familiar 
vocabulary but were otherwise un­
related to the training materials. The 
old and new sentences were mixed 
together and typed on a single 
sheet of paper. 
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Subjects and Procedure 

The subjects were 45 girls 
enrolled in the second semester of a 
beginning Spanish course at their 
parochial secondary school, of 
which 14, 15, and 16 were in the 
Rhythmic, Unrhythmic, and Control 
groups, respectively. Seventeen ad­
ditional girls participated in some 
portion of the experiment but were 
eliminated because they missed a 
training session or one of the read­
ing fluency tests. Assignment of the 
subjects into the three groups was 
determined by scheduling con­
venience, but there were no signifi­
cant differences in mean grades for 
the first semester of Spanish, and 
their teacher regarded the groups as 
alike in ability. All the girls were 9th 
or 1Oth graders with the exception 
of one girl who was in the 12th 
grade. 

Prior to the training sessions, 
each subject was taken individually 
into a classroom and asked to read 
the 16 test sentences into a micro­
phone for tape recording; these 
were the pre-test readings for the 
experiment. Each subject partici­
pated in five training sessions, each 
of which was 15 to 20 minutes 
long, in groups of from 5 to 16 
subjects. The training sessions were 
held two times a week during regu­
lar Spanish class periods and 
spanned a 2-1/2 week interval. 

The procedure during train­
ing session 1 for subjects in the 
Rhythmic and Unrhythmic groups 
was as follows. First the subjects 
arranged their chairs around the TV 
monitor (19" screen) so that every­
one in the group could clearly see 
and hear the sentence. Then each 

sentence was presented for five 
repetitions and responded to 
(according to their instructions) as 
follows. On the first two repetitions 
they watched and listened. On the 
third and fourth repetitions, they 
attempted to say the sentence aloud 
in time with the speaker. On the 
fifth repetition they again watched 
and listened. This routine was re­
peated for 21 different sentences. 

The instructions were 
changed slightly during training 
sessions 2 and 3 since the sentences 
had been used during the first ses­
sion and were now familiar. On the 
first repetition of each sentence the 
subjects watched and listened; on 
the next four repetitions they spoke 
the sentences aloud. During training 
sessions 4 and 5 a different set of 
18 sentences was used. The instruc­
tions for training session 4 were like 
those of training session 1, since 
the 18 sentences were unfamiliar. 
The instructions for training session 
5, after the sentences had become 
familiar, were like those of training 
session 2. 

The Control group had no 
training sessions with the visual­
aud itory display. Instead, all of the 
materials from the old sentences in 
various contexts were made familiar 
to this group as part of their normal 
classwork routine. The results from 
this group provide a baseline for 
comparing changes over the time 
of the experiment. 

After the completion of all 
training sessions, the 16 test sen ­
tences were read by each subject 
and tape-recorded for use as a post­
test measure under identical condi­
tions with the pre-test reading . 
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Listener Judgments of 
Reading Fluency 

To reduce the size of the 
judgment task for the judges, only 
half of the 16 pre-test and post-test 
sentence pairs per subject were 
used. Four of these were old sen­
tences, i.e., used during training; 
four were new sentences, ranging 
from 7 to 14 syllables. For each of 
the 45 subjects, each of the eight 
sentences recorded during the pre­
test was paired with the identical 
sentence recorded during post-test, 
making a total of 358 pairs (360 
minus 2 pairs from one subject 
which were missing because of in­
advertent post-test recording 
mishap). Half of the 358 pairs were 
placed in the pre-test and post-test 
order in which they had been read, 
half were the reverse. All pairs were 
assembled on a new audiotape with 
the following constraints. Pairs 
were arranged in blocks of 45, of 
which approximately half (either 22 
or 23) were reversed pairs. Each 
block contained one pair read by 
each of the 45 subjects. Each of the 
eight different test sentences read 
by at least four subjects was in­
cluded in each block. 

There were four judges, of 
which two were college-level 
Spanish instructors and two were 
college students whose native lan­
guage was Spanish. The judges 
were informed of the randomized 
nature of the tape and were asked 
to make the fluency judgments on 
the basis of how smoothly sentences 
were spoken as a whole, and not on 
the basis of the pronunciation of 
individual words. They followed a 
typed manuscript of the sentences 

while listening to the sentence pairs 
and judged which utterance of the 
pair was more fluent. They listened 
to each pair as often as necessary. 
After choosing one of the pair as 
more fluent than the other, each 
judge then gave a confidence rating 
for that choice on a five-point 
scale. 

Results 

A judgment that the post­
test reading of a given sentence 
pair by a given subject is more fluent 
indicates improvement over the 
time of the experiment, and per­
centages and mean confidence 
ratings across subjects permit a 
comparison of relative improvement 
among the three training groups in 
the reading of both old and new 
sentences. Table I gives the sum­
mary data. The results are quite 
similar for direction of judgment 
(percentages) and mean confidence 
ratings. The result of interest is the 
relatively greater improvement by 
the Rhythmic group in reading 
aloud the new sentences during the 
post-test. 

The percentages were tested 
by summing the number of pair 
judgments in favor of the post -test 
reading for each subject and each 
judge. With four sentence pairs this 
value could range froni zero to four. 
These sums were submitted to 
analysis of variance with sentence 
type (old/new) as a within-subjects 
factor and training condition 
(Rhythmic/Unrhythmic/Control) 
and judge as between-subjects 
factors. The following results were 
significant: sentence type, 
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F (1, 168) = 16.80, p< .01; training 
condition, F (2, 168) =5.85, p<.01; 
and the interaction of sentence type 
and training condition, F (2, 168) = 
6.16, p<.01. 

Mean confidence ratings 
were tested by assigning negative 
sign to judgments in favor of pre­
test rather than post-test readings 
and averaging across the four sen­
tences; these values could range 
from -5 to + 5 with positive values 
in favor of the post-test readings. 
Analysis of variance yielded the 
following significant factors: sen­
tence type, F (1, 168) =27.30, p< .01; 
training condition, F (2, 168) =7.93, 
p<.01; judge, F (3, 168) =4.34, 
p<.01; and interaction between 
sentence type and training condi­
tion, F (2, 168) =4.14, p<.025. 

Separate analyses of the 
Rhythmic vs Unrhythmic conditions 
alone yielded significant differences 
also, as did an analysis using sen­
tences rather than subjects as the 
sampling unit. 

Discussion 

The relatively greater im­
provement by Rhythmic and 
Unrhythmic groups over the Control 
group can be attributed to practice 
in pronouncing sentences aloud 
with the help of the visual-auditory 
display, and relatively greater im­
provement (Rhythmic and Un­
rhythmic groups) in old sentences 
over new sentences can be attri­
buted to practice with these particu­
lar sentences. The difference favor­
ing the Rhythmic group over the 
Unrhythmic group in the case of 
new sentences suggests greater 
transfer to fresh sentences after 
practice with the rhythmic display. 
This result generalizes the earlier 
result (Martin and Meltzer, 1976) in 
favor of the visual rhythm over the 
static display. 

Speculating on the reasons 
for differential transfer effects from 
the rhythmic and static display, little 
can be said on the basis of ob­
servations of individual behavior 
during the training sessions since 
the subjects were run in groups. 
But it is plausible to suggest that 
since the rhythmic visual display 
duplicates timing information in the 
auditory channel, it helped the sub­
ject to know when she was suc­
cessfully shadowing the auditory 
channel and when she \tvas lagg ing 
behind. The dynamic display also 
tends to convey a sense of rapid 
speaking rate, and this is another 

reason why it may be an effective 
pacer for oral reading practice, as it 
appears to be. Of course these con­
siderations predict greater improve­
ment for not only new but old 
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Sounds and symbols are 
paired dynamically so that many­
to-one and one-to-many cor­
respondences between visual and 
auditory modes may be noted. In 
pluralization, for instance, the "s" 
in "caps" and in "cabs" is seen as 
the same in both cases in visual 
display, but is heard on the auditory 
channel as /s/ in the former but /z/ 
in the latter. When "cake" is plural­
ized we see and hear the syllable 
ending in /s/. But when "horse" is 
pluralized, we hear it as two syl­
lables, the latter of which is /lz/, 
and we also simultaneously see it as 
two syllables since they appear on 
the screen temporally separated. 
Examples could be multiplied. While 
some aspects of orthography are 
handled more naturally than others, 
the display might facilitate the con­
current part and whole learning in a 
rather efficient way. The display is 
quite flexible in its technical aspects; 
its usefulness can be evaluated in 
other ways than by oral fluency, 
and it can be used with various 
populations, including the deaf 
who are known to have particu­
larly difficult problems in learning 
to read (e.g., Odom, 1974). It is 
possible that any population with 
reading difficulties might profit from 
experience with the dynamic 
display. 

In conclusion, our work 
with the visual rhythms display is 
an attempt to bring some of our 
ideas about speech perception 
(Martin, 1972; Meltzer, Martin, 
Mills, Imhoff and Zohar, 1976) to 
bear on the reading process by 
focussing on dynamic aspects of 
the stimulus. It is not clear that this 
work can be used to choose among 

sentences also, in a comparison 
between Rhythmic and Unrhythmic 
groups. But old sentences were 
seen and spoken repeatedly (1 0-15 
times each) during training sessions 
by both groups. This much famili­
arity with the sentences could easily 
provide a ceiling on the advantages 
of a rhythmic over a static display. 
Additionally, one might even 
hypothesize a negative transfer com­
ponent to old sentences in the 
Rhythmic group which could have 
partially cancelled positive transfer 
effects, since for this group these 
sentences were in dynamic display 
during training but static display 
during post-test. 

The studies we have done 
using oral fluency tend to empha­
size holistic aspects of learning to 
read, but it is possible that the visual 
rhythms display will be useful for 
the learning of part aspects also, 
for instance, the learning of sound­
symbol correspondences. Learning 
to process written language is often 
assumed to be more difficult than 
learning to process spoken language 
(Kavanagh and Mattingly, 1972). 
One likely bottleneck is that the 
beginning reader must first learn to 
decode the parts (letters, words) of 
a sentence rapidly, or else the earlier 
items in a sentence are lost from 
memory before they can be inte­
grated (Gough, 1972). In other 
words, parts must be mastered 
before wholes can be grasped, in 
learning to read a sentence. A po­
tential advantage of the visual 
rhythms display is that part and 
whole aspects of learning to read may 
procede concurrently. Consider the 
learning of sound-symbol 
correspondences. 



Martin . M eltzer. & Mill s 

79 Visual Rhythm s: Lea rnin g to Read a Second Language 

competing models of the skilled 
reader (Massaro, 1975), or that it 
can illuminate much of what takes 
place during any of the various 
kinds of skilled reading (Gibson and 
Levin, 1975). But the outlook for 
the study of learning to read seems 
more promising . As Massaro char­
acterized Gough's (1972) view of 
the situation: "When a child begins 

to learn to read, he already knows 
how to listen . If somehow the 
printed symbols on the page could 
be made to speak, all that the young 
reader would have to do is listen" 
(Massaro, 1975, p. 260). We can 
almost agree with this, without 
having to believe that it comes 
anywhere near to the whole story. 
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2 This display was not quite simul ­
taneous; computer hardware limitations re­
quired that each letter in the display appear 
sequentially, in this case at 8 msec intervals. 
Hence while letters within, say, a three-letter 
syl lable appeared to be simultaneous in the 
Rhythmic version, the sequencing was slightly 
noticeable in the Unrhythmic version , since a 
sentence containing; e.g., 18 letters and 
spaces took 144 msec before the display was 
complete In this case, the effects were as 
though the letters appeared across the screen 
in a "burst" 
3 The criteria for judgments although 
vague are apparent ly not biased in favor of 
any particular group However, future research 
should include separate judgments of timing, 
inflection, word pronunciation, etc. 
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