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THIS STUDY INVESTIGATED THE EFFECTS OF THE GRAMMATICAL
STRUCTURE OF READING MATERIALS ON THE EYE-VOICE SPAN (EVS).
- THE EYE-VOICE SPAN IS THE DISTANCE THE EYE 1S AHEAD OF THE
VOICE IN READING ALOUD. THE HYPOTHESIS OF THE STUDY WAS THAT
THE EYE-VOICE SPAN IS MNOT A CONSTANT OR FIXED LENGTH ,
REGARDLESS OF THE MATERIAL BEING READ, BUT THAT, AMONG OTHER
FACTORS, IT IS AFFECTED BY THE GRAMMATICAL STRUCTURE OF THE
READING MATERIALS. TEN SUBJECTS FROM GRADES 2, 4, 6, 8, 10,
AND ADULTS WERE TESTED WITH FOUR TYFES OF SENTENCES. THE EVS
WAS MEASURED AT VARIOUS POINTS BY TURNING OUT THE LIGHT AT
'SOME POINT IN THE READER'S DELIVERY AND SEEING HOW FAR HE CAN
' CONTINUE READING WHEN THE PRINT IS NO LONGER VISIBLE. TWO
SIMILAR SETS CF SENTENCES WERE FREPARED, ONE USING THE
VOCABULARY OF A SECOND GRADER AND THE OTHER WITH A VOCABULARY
_OF A SIXTH GRADER. THE SENTENCES WERE CONSTRUCTED WITH PHRASE
UNITS OF TWO, THREE, AND FOUR WORDS AND WERE ALL LONG ENOUGH
TO PROVIDE AT LEAST 10 WORDS BEYOND A "LIGHT-OUT" EYE
- POSITION. RESULTS OF THE STUDY SUPPORTED THE HYPOTHESIS THAT
"SUBJECTS ‘TEND TO READ IN PHRASE UNITS. OLDER READERS READ TO
PHRASE BOUNDARIES MORE OFTEN THAN BEGINNING READERS. FAST OR
GOOD READERS READ TO THE END OF FHRASE BOUNDARIES MORE OFTEN
THAN THE SLOW OR POOR READERS DID. THERE WAS ALSO A
SIGNIFICANT DIFFERENCE BETWEEN THE EVS ON ACTIVE AND PASSIVE
SEENTENCES FOR OLDER SUBJECTS. (AL)
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Studies in Oral Reading:

n
IX, Sentence Structure and the Eye-voice Spen”™

Harry Levin anc. Elizabeth Ann Turner

Cornell University Herverd University

In reading eloud, the eye-voice span (EVS) is the distence,
usually measured in words, that the eye is ahead of the voice. Interest
in the EVS extends to the end of the lest centuty. One consistent finding
is thet EVS tends to increase with ege (Buswell, 1020; Tinker, 1958),
end that the EVS is readily affected by the difficulty of the reading
material (Buswell, 1920:; Anderson, 1937: Fairbenks, 1957: Huey, 1922:
Stone, 19k1l; end Tinker., 1958). The more difficult the reading meterial
the shorter the EVS. Similarly, reading rate and EVS increese with more
structured or constrained materials {Lawson, 1961: Morton, i96lLa, b).

Thus the EVS would be shorter for a word list than for sentential material
or, said enother way, the greater the redundency of the materigl the
longer the EVS. .

| There is contradictory evidence’as to wvhether the position
within e line has eny effect on the EVS. Buswell (1920; 1936) found no
effect of position within & line. Ouentz (1897) and Fairbanks (1937),
hovever, both reported that the EVS was longest at the beginning'of 8

line, medium length in the mlddle of & line., and shortest at the end.
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Fairbanks (1937) found, nevertheless, that the length of the EVS was more
’dependeht on the difficulty of the reading materisl thﬁn on the positlon
within a line. Both Buswell (1936)vand Fairbenks (1037) found that
posifion within the sentence affedted the EVS: that the IVS was iongest
gt the begipning of the senténce end shortest at the end. Buswell reported
this effect for good readers only, while Fairbanks found it with both
good and poor readers. As subjects were reading peragraphs in most
instances and since little statistical analysis was_presented, it is
unclear as to how position in sentence and position in line were separated.
Also. if we assume that sentences ere more constrained, in general, at
the ends than at‘the beginnings, several of the ebove findings are con-
tredictory.

With good and poor reeders selected hy & gstenderdized reading
test, Buswell (1920) féund that good readers had longer EVS's and read
more rapidiy. Morton (1964a), using reading rete as the eriterion for
good end poor readers, Jound that the EVS for good (fast) readefs is
longer than for poor (slow) readers. Quantz (18¢7) also reported that
the higher the readeng rate, the longer the EVE. Thus fast rate and long
EVS seem to go hand in hand. This would seem to be due to the fact that
most of the time spent in reeding is in fixation or peusing, end the
fewer the peuses, the more rapidly a subject reads and the more he sees
in one fixetion pause. In an investigation of the number of times his
8s' EVS's ended at a phrase boundary, Schlesinger (1965) aid not find a

difference in frequency of times good or poor readers stopped at the end

of phrase units.
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Mbs%_in&eétigamors have noticed that resders make fewer sfops
or peuses (fixations) per line than there are letters in the line. Thus,
they corcluded that reading is accomplished in terms of units of some scrt
end not Just in terms of letters. Buswell.(l920, 1936) interpreted the
function of the EVS as allowing 'the mind to gresp and interpret a large
neening unit before the voice must express it (p. 41)." He thus hypoth-
esized that the EVS tekes in units of meaning similar to phrases or
gsentences. Although he has evidence to support the fact that reading is
in larger chunks than individual letters, he did not have any evidence to
substantiate the hypothesis that these larger chunks are in feact meeningful
units such as phrases. Cattell (1897) thought the reading units could bte
words, phreses, or even sentences, because he founé thet subjects coul@
recognize tachistoscopically presented individusl words, phrases or even
short gsentences Just as easil& as they could recognize one letter.
Anderson (1937) suggested that the reader's eye-movements are regulated
ty the content of the reading material so that the reader progresses by

~ phrase units and not word by word. Along this seme line., Tinker (1958) -
wrote more recently that reading is in terms of "units, in terms of
grours of words and not in terms of spelling or syllebizing. Words and
word groups form percéptual “wholes.’ Schlesinger (1965) stated thet
"the span of the eyus ... shead of the voice represents & unit of decoding.”
He predicted that the units qf reading could be defined in terms of syn-
tactic structure. Subjects were predicted to reed ahead to the end of e

group of words which could exist albne as & unit or phrase, The results

of Schlesirger's studies suprorted the hypothesis that Ss read to the end
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of units, chains, or phreses, which ere both syntactic and semantic
"wholes;" However, the exact neture of his stimuius meterisls is ymcleer.
The present study is designed.%c investigate the devolopmeﬁuan
effects of sentence structure on the eve-voice spans of the readers. Ve
hypothesize that the eye-voice span ic not e constant or fixed length
regardless of the meterisl being read, but that; emong other factors, it

is affected by the grammaticel structure of the.reading materials.

METHOD

Subjects. Ten Ss at each of six grade levels were used: secon&, s

fourth, sixth, eighth, tenth, end adults. The edults were Cornell
University Freshmen end Sophomores: the remeining subjects were pupils eb
the Dryden Flementary School end the Dryden Eigh School.

Stimulus Meterials. Four types of sentences were used:

1. Active sentences made up of twc-word phrases entirely.

2. Active sentences made up of three-word phrases.

3. Passive sentences mede up.of three-word phrases.

i, Active sentences made up of four-word phrases.

PR

The nunber of sentences within each of the four types wes
such that the light could be ‘turned off at all possible between-word
points in the first two phrases. The 1ight was turned off en equal
number of times before and after the first major immediste constituent
(I¢) cut of the sentence. Teable 1 shows the design for the two-word phrase

sentences.
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Table 1
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A different sentence content was used for each of the light-out
positions. Thus there was a total of eight two-word phrase sentences,

12 three-word active sentences, 12 three-word phrase passive sentences,
and 16 four-word phrage active sentences. In addition, there were eight
structureless word lists, meking & total of 56 presentatiens.

Sentences were constructed with enough phrase units in them so
that there would elweys be at least ten words in the sentences beyond'the
light out position. Starting with the Six%h grede Ss, eédh of ¢he eritical
sentences was embedded in a paragraph of four sentences. The eritical
sentence occurred en equal number of times in the first, second, third,
and fourth sentence position. For the second and fourth graders, the
paragrapas contained two sentences and the criticael senténce occurred in
either the first or second pesition. The light tended to be turned out
tovard the beginning of the line so that there would be at least ten words
remaining in the .sitical sentence on that line for any one given sentence.
A random order of presentation of sentences was used: the same order wes
used for each subject.

Two similar sets of sentences were used. One set was made up
with ﬁhe vocebulary of the second grade reader and was used with}second
and fourth grades; another set wes madé up with the vocabulary of a sixth
greder and was used with the sixth grade and all older subjects.

Recognition Lists. Recognition lists were made up for half of

the sentences in each of the four sentence types. Each recognition-list
consisted of five content words teken from the final part of the sentence,

starting three words beyond the "light-out” position, end five confusion

words, one for each of the five content words.
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Apparstus. A wooden box (24" X 18" X 12") with e slanted front

surface in which ‘there was & one-way mirror was used to present the
stimulus sentences. It was so designed‘ that § could only see through the
mirror to read the sentences on the cards when the light inside the box
was turned on. A micro-switch was used to activate the light; when E
released the micro-switch, the light inside the box turned off. A timer
was also connected to the apparatus so that the clock sterted when the
light inside the box was turned on and stopped vhen the light irside the
box was turned off. Thus the timer measured the time taken by a S to read
from the beginning of a passage to the light-out position.

Procedure. The S was seated in front of the epperstus and was

told to focus on a red dot on the one-way mirror which designated the
point where the beginning of the paragraph would eppear when. the light
was turned on. The § was told tc read at his normal rate or the rate at
which he would read a storybook out loud. When the 1:i.ght inside the box
was turned on, S begen to read the passage in front of him out loud: when
the light went out, & was told to report all the wvords he had seen beyond
the word he was saying when the light went out. All the words reported
by the S were recorded. The time taeken by the S to read to the point et
which the light was turned out was also recorded in ord_er to get a measure
of the §'s reading speed. Readers were divided into two groups, slow
and fast, on the basis of whether their scores were below or above the
medien of the distribution of words/second read.

When there was a recognition list for the sentence, the S was

shown each word of the list individually end was asked if he thought he




Levin & Turner -

hed seen it. BPoth correct and incorrect recognitions were noted.
Scoring. The number of consecutive words which sach S reporied
having seen beyond the light-out position was recorded for each Sentence
as a measure of his eye-voice span for that sentence. In addition, the
number of times S reported heving read eheed to the end of & phrase

boundary versus to a non-boundsry position was recorded.

RESULTS

Length of Eve-voice Spen. A compaerison was made between the

mean length of the EVS on the unstructured word lists (meap spen = 2.195
words) and the mean length of the EVS on ell the structured sentences
(meen span = 3.910 words). The difference in the EVS for these two types
of recding materiols is significent at p <.001 (t = 6.17, d4f = 38,

two-tailed test). Table 2 shows the mean EVS for each of the six grade
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ievels, for slow end fast readers, and for the three lengths of phrase
units. From this table it i evident that the sixth'grade subjects are
a deviant group. They were the first age group tested end were an
unseleeted semple of sixth grede readers in a rural HMew York school.
However, it wes evideﬁt very early in the testing, that a child who vas
en average sixth-grade reader in this school really read poorly, for our
purposes. As these Sg had extreme difficulty in reading the material
presented (all with a fifth grade vocabulary), they were excluded from
thé enalysis. The remaining subljects were divided into two groups on the

basis of the experimentel meterial vhich they read: the second and fourth
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grades were grouped together and the eighth and tenth grades plus the
college students were grouped together. Thus two threz-way enalyses of
veriance with the classificatidns, grade, reading speed, and chain length,
were carried out on the length of the EVS. In the enalysis of the second
and fourth grades, the main effect of subject-grades was significant at
the .01 level (F = 26.86, 4f = 1/16). Fourth graders had longer span;
than second graders. There was also a significant difference between slov
reeders (F = 5,00, 4f = 1/16, p < .05). Number of words in a chain or
phrase unit was not significant. However, the interaction between grades

end chains was significant (F = 3.42, af = 2/32, p & .05). Figure ls

shows that the EVS for second greders is relatively constent for all chain

lengths. Pourth grade subjects, on the other hand, show a tend~ncy for
the EVS to maximize on the three-word chains.

In the ‘snalysis of varience of the older subjects (eighth and
tenth gredes and adults), grade level or age was apgain significant
(F = 6.53, af = 2/24, p £.01). From Table 2 it is evident that the edult
subjects had longer eye-voice spans than the high school subjects. Thae
difference in length between the mean IVS of the eight and tenth graders
was not great but the eighth grade mean‘span was slightly longer ‘vhan the
tenth gfaae wean spen. In contrast to the results with the younger sub-
Jects, the main effect of number of words in & chain or length of chein

wag significant in the analysis of the eye-voice span of older subjects

(F = 14.67, df = 2/48, p {.01). Figure b shows thac the EVS for all
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three older grades tends to meximize on the three-word chains, the same
as it did with fourth grode subjects. No significent interactions were
found.

A secdond set of anaiyées of veriance was carried out to deter-
mine the effect of sentence}voice——active versus passive--on EVS. The
other factors investizeted in these analyses were subject grades, speed of
reading (slow-fast), sad vhether the light was turned out before or after
the first major immediate constituent division of the sentence (1ight-out
position). Again second and fourth grades and eighth and tenth grades
plug adults were analyzed sepavately, tessuze of the use of different

stimulus meterials ©or these grcurs. Lo the anslysis of the younger

{x pe)

subjects, the main effect cf sutjsct zrale-level was significant (P = 40.63,
= 1/16, p «, .01) as wes the maln effast of reader speed (F = 7. 63,

af - 1/16, p - .C ). Centence voyce ani luight-cut position wore not

significant (F = .20, &° = 1/i%, n.s. axi ¥ = 4B, 4f = 1/16,n.s., respect-

ively). The interaction betweer voice and light-out position wes signifi-

cant, however, (F = 5.6, af = 116, p - .05). Figure 2e shows that the

EVS tended to be longer before the verb in the pessive sentence and longer
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Figure 2a

SR dERen EIET €3 ENeD

after the verb in the active sentence. No other intersctions were signifi-
cent.

For older subjects, the mein effects of subject grade -and reader

3°
o
.
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speed were significent (F = 9.17, af = 2/24, p < .01 and F = 25.12, 4f = 1/2k,
p <.0l1, respectively). Although the effect of voice was not significant

at the younger grade levels, it was found to be significant for older
subjects (F = 22.65, af = 1/24, p <.01). The mean EVS was longer for

the passive than for the asctive sentenqese The light-out position, before

or aefter the verb, was not significent (F = 2.62, af = 1/24, n.s.). Again,
the only significant intersction was between voice and light-out position

(P =27.83, af = 1/2k, p «{.01). Figure 2b shows that the eye-voice spen

Figure 2b

is longer before the verdb in the passive sentence and after the verb in
the active sentence.

Unit versus Non-unit reading. In order to test whether there

was a significant tendencj for subﬂects to read in phrase groupings, the
number of times each subject read to the end of a phrase unit on each of
the sentence types wes recorded. This score was corrected for any tendency
| of subJects to read to phrase bounderies only when their modal EVS tock
them there. The number of times a subject read to the end of a phrase
with his modal EVS { with his two consecutivé, most frequent EVSs) was
subtracted from fhe overall total., If it were the casé that subjects
tended to read to the end of phrase units only when their modal EVS ended
there, then the sum of all the scores computed as deseribed spove would
be zero. The overall mean number of times subjécts read to phrase
bounderies, over and above the times they resd to phrase boundaries with

. -their modal EVS, was 8.20 which was found to be significantly greater than
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zero (t = 16.73, af = 59, p < .001).,

Ancther wey of ﬁeétihg the hypothesis that subjects tended to
read to the end of phrase boundasries more frequently than to non~boundary
positions is to compare the number of ﬁimes subjects read to phrase
boundarie ~ with the number of times subjects read to non-boundary positions
- divided by the number of chances to fead to non~-boundary pusitions in the
phrase. Thus, in the case of the'three-word,phrase, there would be one
chance to stop at a phraée boundary for every two non-phrase boundaries.
Thus the number of times subjects stopped at a phrese boundary would be
compared to the number of times they stopped at the non-phrase boundary
divided by two. In an overall comparison of boundary versus non-boundafy
reading, it was found that subjects read to bounderies significantly more
times than to non-boundaries (t = 22.75, daf = §, p £ .001).

A two-way enalysis of variance including &ll five grade levels
did not show either subject grade level or the number of words in a chain
%o have 8 significant effect on the frequency with which subjects read
to phrase boundaries. A t-test did, however, show 8 significant difference
between the number of times the older subjects read to phrase boundaries
as compared to the number of times second graders reed to phrase beoundaries
(t = 2.66, ar = 18, .01 < p <.02). Another t-test indicated & significant
difference between siow end fast readers (t = 2.8, ar = 8, p £ .01), with
fast readers reading in phrase units more frequeatly than slow readers.

In addition to t@e 492 times subjects read to phrase boundaries
when the phrese boundary was not at the end of the modal ZVS, subjects

changed the sentence structure or thalast.word read 107 times in such s

way as to.make a phrase boundary. Thus, for example, if the final stimulus
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phrase wes "... next to the house," tﬁe subjects might read "....next<
door.”

| The number of times subjects were able to correctly recognize
words beyond the point at which they stopped reading mirus the incorrect
recogniﬁionS‘was 578 times. An anelysis of variance was carrizd cut on
the recognition scores for all five grade levels of slow and fast resders
on the four cheain types. Both the main effect of subject grades and
reader speed were significant (F = 7.62, df = 4/12, p £ .01 and F = 22.6,
af = 1/12, p < .001, respectively). The main effect of length of phrase

was not significaent. It is evident from Figure 3 that the number of times

Figure 3

subjects recognized words correctly which were beyond their stopping points

increased frem second grade through adults for both slow end fast readers.

SUMMARY AND DISCUSSION

The results of the present study support the hypothesis that
subjects tend to read in phrase units. SubJects read to phrase boundaries
a significant number of times over and above the number of times their
model EVS took them to the end of a phrase. Thié'suggests that readers
have an elastic span, which stretches or shirinks far enough to read to
phrase bounderies. There was no difference in the number of times subjects
read to phrase boundaries on the four different types of sentéhces; thus,
the finding that subjects read to phrase boundaries cannot be a function of
the facilitative effect of a particular chain length. The finding thet

older subjects read to phrase boundaries more times than did the second
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grade subjects, suggests that beginning readers tend to read more per-
ceptually, more word by word, than do older subjects.

The phrase-unit reading hypothesis was further supported by the
observation that subjects, not infrequently, mede up unit or phrase endings
s0 that they stopped reading at the end of e coﬁpleted unit even if they
hed not actually seen the end of the phrase boundery on the printed page.

Fast or good readers read to the end of phrase boundaries more
often thar did slow or poor readers. Thus good feaders seem to be processing
moié in terms of units or phrases end their EVS seems»to be more adaptable
to the structure or content of the reading material. The slow readers,
like the beginning readers, mey be reading more in terms of what Anderson
end Swanson (1937) call "perceptual" factors, i.e. they tend to be reading
every word individually and taking advantage of the contextual constraints.

The findings with respect to the lemgth of the EVS tend to
supﬁort earlier findiugs. The EVS did tend to increase with age. There
was, however, a slight inconsistency in this trend in that eighth gréde
subjects tended to read with longer spans than did the tenth graeders. As
she subjects volunteered from their study halls for a reeding experiment,
therevwas no control as to the gbility of the readers obtained. Therefore,
this devietion from the tendency for the EVS to increase with age is pro-
bably due to a bigsed sample at both grade levels.

Another finding which confirms previous research is that the EVS
for unstructured or word list msterial is sighificantly shorter than for
structured sentences. The fact that this difference exists suggests that

ell readers, both slow end fast, must take adveantage, to some degree, of

the contextusl constraints of the material they are reading. The more
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structured the meteriel is, fhe less the subjéci has to focus; in deteil,
on every 1ettei or every word in its entirety, as he reads across the
page:

| The ol&er subjects recégnized.hore words beyond the point at
which they stopﬁed Féading than aid the younger éu%dects; Tﬁis suggests
that fhe older subjects seem to be taking in more of the peripheral

meteriel, beyond the EVS, than do the younger subjects. It has been

>shown'that older subjects have longer spans, but now it seems thet in
addition to these longer spané they have more highly developed peripheral
vision or that the1r memory for materisl which has been picked up per-
ipherally decays more slowly then that of younger subjects. The dif-
ference between the recognition scores of slow end fast readers wes lso
highly significant. Fast readers recognized significantly more vords
beyond their EVSs than did slow readers. Thus the more skilled and
experienced reader cen pick up more information peripherally.

An interesting finding which is dif‘icult to explain is that
subjects at all grade levels, except the youngest grade--the second grade--
tended to have the longest EVS on the three-word phrase sentences., If it
is the case that subjects are reading in terms of one phrase or two
phrases grouped together, they would meke more fixations with shorter
spens ehead in getting through a two-word phrase sentence than in getting
through a three-word phrase sentence. However, it should then be the case
that the reader would have fewer fixaetions and longer spans still in
getting through a fourdword\phrase sentences This was not the caée; the

EVS is longest on the three-word phrase sentences and shorter on both the

ERIC
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two-word phrase sentences and the four-word phrase sentences. A possible
explenation might be thet if the subject is "phrase-rcading” in e four-
word phrase sentence and the light is turned out before or after the
first word in a phrase, he would have to read either four or eight (or
three or'seven) words in order to read in phrase units. The seven or
certainly the eight words would most likely be well beyond the subject's
EVS, and beyond the elastlc limits of the EVS. Therefore, the subject
would probebly tend to shrink his EVS one or two words and read only to
the end of the nearest phrase boundary. As the longest two phrase
sequence in a three word phrase sentence would be six words (much nearer
the modal EVS of most subjects), it would be more likely that the subject's
EVS would stretch to take in the two phrase sequence rather than shrink
to take in'Justihe two or three word sequence. In the two-word phrase :.
sentence, the longest sequence for two phrases would be four words. The
fact that the tendency for the longest EVS to be found on three-word
phrase sentences was sbsent in the second grade in sddition to the fact
thet second graders read to phrase boundaries less frequently than did
older subjects, suggests that beginning reeders are less sensitive to the
grammatical and sementic structure of what they aré reading than are older
subjects.

Another factor which had a significent effect on the EVS was
sentence voice. There was no significant difference between the lengths
of the EVS on the active and passive sentences for second and fourth
grede subjects, but there was a significant effect for older subjects.,

In the latter cases, the EVS tended to be longer for passive voice
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sentences than for active voice sentences. There was, in addition, &
significant interaction between position of light cut (before or after
the verb) and sentence voice for both sets of subjects. In aetive
sentences, the longest EVS tended to occur after the verb, while in passive
voice sentences the 1bﬁgest EVS tended to occur before the verb. In both
¢ases, the part of the sentence in which the longest EVS occurred, was.

in the part containing the object. In the active sentence the order of
elements is "actor--verb--object" and in the passive sentences the order
is "object--verb--actor." 1In an investigetion of the uncertainty of
various elements in sctive and passive voice sentences, Clark (1965)

found that in both the active and pessive sentences, the verb was signifi-
cently more constrained by the object than by the actor end that the
object was signifiéantly more constrained by the verb than by the actor;
This suggests a possible explanation for the differences in length of EVS
before and affer the verb in active and passive sentences. The longer
EVS occurs in both sentence types in that part of the sentence where the
mutual constreints of the elements are strongest. This interpretation
would agree with the findings of Morton (19L46a) and Lawson (1961) who

found that the EVS increased with an increasse in contextusl constraint.
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Positions of Light Out for Two-word Phreses

/ = light out position

Table 1

First Mejor IC

5 6 1 8
5 6 _1_8
5 6 1 8
5 6 18
/5 6 18
5/6 1 8
5 6 /. 1 8
5 6 _1/8
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Mean Eye-voice Span
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Figure 2b. Eighth, Tenth, end Adult Level Mean Eye-voice Span for

Light-out Position by Sentence Voice.
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Mean Number of Words Correctiy Recognized
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