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<L In-a survey of eye movement research in _reading, - Rayner (l975)

. O '
% : ] . .
claimed that, until recently, researchers‘were satisfied with con- .
[ 4

~

e ' ducting mere descrxptxuaNstudies dealing with gross questions about
! - 1
behavxor, a tréna(that fell.in line ﬁith the behavxorist emphasxs
- . N . -
- upon studies'of observable behavxor., In recent yiars, however,

“ '

researchers have again become interestea,in eye movement studies
N . -

. as a methodiof gaining insight into theoretical issues concerning
R * R -, P
'visual processing during reading. Research design has been con-

N : ’ ~ N .
mGVement behavior, but rather to find

. .

theoretical 1ssues of impbrtance to, eading research. Though eye

7 “
:I §

idence for or against certain .

\\\ movenent’ technology is still lacking in many respects, and indeed ) \
. ¢ ‘e R .
can still be described as‘crude for many purposes, it nevertheless

Y
A

4

has improved tremendously in sophistication since the turn of the.‘ 2\L\f~\\

> ¥
- .
”» - 0 >

+ -'century. . '

Eye movementjreseagch in the area of syhtactic processing is .~

one area where advances in eye movement technology, coupled with .

j.- regent revisions'in man"s understanding of the structure of language,_ ' .
s N e . ~ * . . . 4

L - *
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‘are shedding .light upen psycholinguistic processes in reading.

.

(Goodman (1969). has stated, "Understanding of the reading process

’mmst depewd upori.understanding how. language works and understandiné )

,which to objectively investigate these processes. Goodman used

> ! . N . .

‘ ' [}
how language is used, that is how language and thought are intex-
. - 9 . . . ) - N r ) ‘
related” jp.*lI). The researcher has regrettably few tools with
' - > - . .

’

[ ! ’

% »

.. .
the analysis of oral reading miscues as a basic tool for studying

‘

the interactions of language and the mind. Others use studies in

e

- speech processing to determine how the braih works with syntactic

*

information (e.g., Jarvella, 1971; Fodor;and Bever, 1965). .

s ) o to. : ’
Eye movement and eye-voice span (Evs) research is-another method

'by which the researcher can obtain insxght into.mind~language opera-

]

3
tions, a method that has particular significance to the visuaI process

of reading. Some recent studies, many originating from the psychology

laboratories_of Cornell University, have been designed to investigate

the relation between'syntactic§structure and the mdvement of readers'

]

exfs. Though the number of investigations in this area is small '

(

’(less than twenty—five), preliminary findings Beem to indicate that

two major syntactic factors are 1nfluential upon éye movement-

predictability and "chunking." Sentences whose ttructures are

-

{

‘ more predictable due ‘to their familiarity to the reader seem to

allow the..reader's gye~voice span to increase, while ' less familiar
1 A
sentence structures -have a decreased span. Syntactic‘"chunking"
. L] s . . . -
seems to be an internal process by wﬁich the reader analyzes syntactic

-

structure. This process. ig apparently reflected by the eye-voice
~ . N

spen,‘which tends to terminate at the boundaries of structura; chugks

-
iy

such 8 phrases'and clanses.

1 ES
£§ .

"

* .
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The purpose of this study was to investigate the influences of
. Y . ) . ¢ . M . *
s . * boundary reading and predictability upon'the eye-voice spanﬁaof high

’

1
>

- and.iow ability readers at the high school level. ?

5

T Hypotheses N

- %

- R . N ~

' ?ive hypothesey were'pyopqsed. ' The first two dealt with the

'

A, . - 1) ~
.7 relationship between EVS and phrase and clause boundaries. -
. - ’ 1. The eye-voicé‘Spans of both .high and low ability readers ' .

: . 'tend to, termxnate at phrase and clause boundaries.
¢ 2. ngh -and low ability readers will have ‘the same mean

. ) perceﬁtagg~of EVS termina ions at phrase and clause boundariZs.‘
- 2 . e

4

. ) The third was prgpo/_d to.help relate this'study to past résearch.

< -
.

Voo, low ability readers. . . S “

. . . .
» ' The fourth and fifth dealt with the interaction of EVS with

e ’ - . B . L
- . . - A ¢

T ‘jifferent sentence structures. e '

) ! : 4.~ The EVS of both high and low readers is longer in sentences’

with more, predictable ééntence structure patterns than in- sentences

A

5. EVS of high’ readers is more responsive to sentence structure
. , ) b
’ than the EVS of low readers, aSWdemonstrated by a greater ‘amount of

. EV§ length adjustment,in the high reading group than in the low .

o reading group. N . . ’ 0.

. .
3 . ©

: / _ : . C
3. Mean EVS of high ability readers is longer than that of ST

. . .
with less %fedictable structural pattérns. - . . . o
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Very little research has been done using syntax as a variable

5 4 <

in the study of eye movement with average and low ability readers.
Predictions forming the hypotheses of this study were largely de-~

v
, rived from a’few studies dealing with young childrené several college- N
level studies, and one study by Schlessinger (1969) done with adurt L v

’readers of Hebrew._ It was hoped that the findings of the present

study, whether or not they indicated great differences in performance .

on the part of the two sample groups, would provide a clue into the .
- - \
I workings of syntactic analysis within the readers minds, and, in

¢

* \

- ', ' Definition of Terms

.

-
’ A ]
* v

Eye-voice span:  the number of séquent
able to report after the. point at which a stimulus paragraph is - ) P .

. -

. rEmoved from sight during qral reading ¢ *

b il v N
X} ’ LY
R . ’ .
v |, x s
\. v - 3

Syntax: “The way morphemes are joined together'to make. larger i
A units--words,?phrases, clauses, and ultimhtely whole sentences" ' i ;/
(Pyles and Algeo, 1900, P.,133). 1In the present study, the dis- i ’ .
, tinction between deep and surface syntactic structure was viewed . _i‘ ' {; [
’ as irrzieVant. If, however, a distinction must'be made, the syn-‘ o :
' tactic’ units studied were surface inmnature.' - . . )
4_ ' : Mo;e predictable and less ptedictable sentences: , a more e lﬁy o .

predictable syntactic pattern is more likely to be constructed by .-

subjetts in a‘cloze-type\test ‘than a less predictable patternJ For - v
L 4 - ' ~ ’ ' L 0. Te ) » : —
. , ey '\) ‘ ." ) .. -
? " ! ;1 ¥ . > v v -
: - 12 y
4 = .\. .o
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tHis“study, right-eﬂbedded sentences were hypothesized to be more
S - ~ a
predistable and left-embedded to be less predictable, in accordance

-

with findings by Levin and Kaplan (1970) .and Levin, Grossman, Kaplan,

s " ) i

-and, Yang (1972). . ' e |

. Boundary ﬁeading {(or chun king)~ . a hypothesized tendency of

r c. ) visual perception during reading to process sentences ?ccording to'

*

- . -surface: structure phrese-and clause constituents. A

Hﬂgh and low ability readers: high readers are dexned as

'~scoring in the top quartrle of their grade in' school accorﬂing/to
/{//results on the Total Reading Score of the Cooperative\English Test,
- ' ~ ’ . . \
. ., Form 2B;71960 Revision. Low readers are defined as scorfhg in the

.8 ’ . ' . e

P ~—e=y lOWer quartile on the same test. Lel

[ v

-

K

e ‘ embedding,  and egpearing in a reading selection. Each target sentence

: R, .
was_assigned a predetermined critical. point. ) :
R A ,

. at which durin oral readin the eadin selection. is removed from
, ’ \9 g, X 9, y )
. the subject's view. : Tl .

N - thsg!gtions ' ° .

W . ‘A o

, A key assumption in this experiment was tha; eye mové;ent reflgcts

v
-

-

. internal syniactic processing. At face'value. this uould appeer to be

 -a logical presupposi}ion, and indeed, research . seems to. support it.
. ;xe

ct reletion of eye movement to processing is however, not iet .
g0 h
. fully established A‘related assumption‘was that a shortened eye- -

<

R

f"\qpice span indicates that the reader is heving difficulty in pro-

Ll

cessing. since this study tried to procednrally @qualize all other
1 " " A

~ -~ .. , ' o

Target sentence° a sentencelcontaining either a right- or left- _

- Critical point:l a predetermined point in a target sentence -

Yy -
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. L

.variables, it was assumed that the difficulty involved _was syn- @

tactic in nature.* ¢ . T . _

Another assumption involved in drawing conclusions from this

research was that oral reading essentially involves the same in-
. v
ternal prOcesses of syntactig and semantic analysis as does silent

.

t

reading, and that the results of this study could be generalized to

'silent reading. It was assumed that oral reading is composed of two

related, but distinct, processes, those of silent reading and of

_speech. IA order to read. with acceg}able intonations, the reader

_must use hls silent reading abilities ‘to gather 1nformation to the

-

Jresults of this studg include the limitationl of technique and of g

right of the word which is _actually being read aloud. .A span is

lthus created between the word being pronounced and the word upon 'd
- A
which the eyes are looking. This span, the eye-voice span, is

L

thereforg apparently quite closely related to silent reading .
\ N v ! ~

" processes.. . : o ‘ .

. Limitations ' .. )

- |
- .

- . l '/‘

7 k — [

than syntax (legibility of material, figure-ground contrast of

printed matter, purpose and attitude of reader, among others), all

Pl
-

of which Tst be’ taken into aCcount by the researche and by those

who examine his findings. Differences in equipment sed and’ methods ,

of ﬁeasuring eye-voice. span max also influence‘the results.
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- The focus of this review is on two areas of ps:j?olinguistic

nt research

l Lo

to investigate internal syntactic and semantic procesées. A brief -

research. syntactic processing and the .use of eye

" "historical survey of the use of eye movement in readi g research

1ntroduces the subJect. A discussion of the chunk t ory of syn-

— -
tactic processxng is followed by surveys of eye moveJ nt research‘

\

in the areas of surface chunking and transformational deep struc- e
- T - t
'tures. The effects of predictability of syntax upqn eye movement

and the eye movements of high and- low ability readers in relation

© to syntax are also discussed. -The review is concluded with a dis-

£ . .
£ ~ . -

cussion of eye-voice span measurement techniques. . - 4
h . ¥

-
Historical Developmentr
¥ o

Since the discovery of the existence of saccades (eye movements) .
" hend

'by“Frenchaccnlist Javal 51879), numerous researchers in the field of

-
.

reading have- investfgated the relationshik: of eye movements to in-

L4
'

ternal processes. .As early as 1922, some researchers recognized that

0

a relgtionship existed between the mind, the eye, and the content of

a passage being read . Judd and Buswell (1922), two important early . '

. eye movement researchers, argued that, "Eye movements are but external

. . ~

&

ey
e
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~ : l}
manifestations'of an'inner condition which'is set up in-4he central

nervousﬁsystem" kp. 21), end that e&e movements were related to the /

. . ° T ) yo .
reader's attempt to frotess visual material. . . 7{ ,
. 0 i . . ' ’

In his survey of eye movenment research in reading, ‘Rayner (1975) ° /
- ' S /

‘noted that, after an early interest in'éuch/iséues as word processing, ,

subvocal speech,‘information processing during‘fixetions, end other
. ! ) .
critical theoretical matters, tye mowv hent tesearchers tended to limit

+  their studies tormere description. ing the late twenties until
: ' “ o ) ‘
. Y , . ’ . .
the late sixties, such-“researchers werf interested in eye-movement
. > 4 s N

pattern differences‘between'readers and in attempting to train eye

movement behavior -as a method of improping reading The relative

lack of sxgnificance in the results of! these studies led to a decline L T

»

~ N ™

“ ] in eye movement research. Noting that there were 40% fewer eye move-
o .o T4
ment studies in readipg in 1947-1957 than in 1937-1947, Tinker’ (1948)
. A Y
concluded- : . ' ® k
&'-\ \‘ RN

G It—woutd‘appear“trbm a survey of the. literature that the
. study of eye movemenﬁs in reading is to some degree retching

i «the stage of diminishing returns. Relatively few of the
. recent experiments deal\ywith fundamental problems....The -

- future.of eye movements in,reediﬁ§ does not appear to be .
too promising....What-we need now is less activity by dil- v -
& ettantes who are inadequately prepared to see thé fundamental .

problems and unable to ‘design_ suitable experiments in the ‘

field. - (p. 229) N—— . ; T '

. [,
. .

Recent yeqxs have seen a return to the, utilization of- eye move- '
: ~N
ment and eye-voife span,as tools for inveetigating processing. Under-

, the assumptiOn tnat movements of -the ,eve reflect or are related to

internal processingz reseqrchers are studying these processes using

eye movements. n such aryea of processing during reading which is-

| -k_ \)

under study is syntax. . N




,

°

. " and eye-vaice span studies on syntax.

It is difficult and dangerous to attempt to draw anything but
N [ .
very tentative cgndlusions fiom the present handful of eye movement

Yet, as lnterest builds for

the construction of a thoroughly documented model of the reading ' ' .

A 4 -~

process, such studies may provide a key to the,;nterpal processes

involved x;n \read:.ng.

hEye movement measurement is’ rapidly becoming
" \“ v .« ,

[y

Ay
a more exact. science and provides information which is easily .
. : , - . ' i \ .

: quantifiable and totally objective.” . R

<

_. tween purely syntactif and purely semantic context.

uphysi’cal layout of test sentences:

~countVthe fact that this will affect\eye movements., .

PRIV ‘e v I3 .
egtablish-a clear link between the internal syntactic processes -

.during reading ind eye movement.

B
Eye movement in reading must not be seeneas a constant’ mechanigcal

-

The eyes move in a flexible
- - ’ » "“
pattern which is responsive to the content,and structure of material
< .

movement which is bas;cally unchanging.

being read. hany factors enter into’ the reading process which com-

N

For instance, it is difficult to distinguish be-

RN

In the nature, -
fie, ' B ’

of the case, such a distinction seems to be very difficult, if not

14 '

impossible. &Another factor which may contaminate findings is the ' ’

plicate findings.

researchers must take into ac-

-
PR ‘

/ . . s .
“A significant .amount of research remains to be accomplished to v

Yet, the research ‘that has been

LX) &

done seems, to indicate that tHe understanding of such a-link w111

be of great value to all who wish to better understand the reading

4

' process.




\Chunk Theory of_éyntactic Processing

e
,

Gibson (1965), in describing the progression of a child from
i K
spoken to written language, claimed that there are three phases in /
/
this process, each of which involves different'types of learning//

-
EN
] . 0 4

tasks. They are- ‘

)

learning to differentiate symbols.

learning to decode, letters to sounds-

s )

'using progressively_highzorder units‘of structure (p. 317).

. . 5
The last of these phases is of primary concern ta this‘study. As
- ~

A f

Gibson pointed out,ilinguists}are in general agréenent that a
heirarchy exists in langﬁage'combosed of units of various sizes
and of differipg sophisticagzonl ’hgrﬁenencffs not so general,
‘hdwever, on the matter of just what the.units and;heirarchies are,
or on how these are related to the perceptual processes.

<
- Gibson argued that the smallest peréeptual unit in written

-language is not the single grapheme,isﬁ%ce there does not seem to

¥ . ~

-be a letter-by-letter sequence of processing during reading. She

&
referred to research which shows that tachistoscopic flashing of

’ 4

a word in’'a letter-by-letter sequence is far less efficient than
~ %

'the flashing of the complete u6id4. Instead of the grapheme, Gibson

(1965) argued that spelling patterns are the basic unit in written
English. "The relevant graphic unit is.aafunction&l e?it.of one
or more lctters, in a given positio; within the word, which is in
L correspondence ‘with a specific pronunciation” (p.‘329).‘
In a further study of these graoheme-phoneme correspondence

e tr

units, Gibson, Pick, 0sser;~end Hammond (1962) attempted to

e T D
; \’-'.(," \‘7 ‘Qﬁg

3
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o

substantiate this concept as a valid definition of the reading

»

process:

éﬁh hypothesis advanced is that the reading task is
‘essentially that of discovering higher-order 1nvariants,
) the spelling-to-sound correlations.™ These are c ts.
) which are presumably discovered by exposure to both tge
) graphic and phonemic stimuli at the same time and in
¢ different contexts, so that invariant combinations | can
. : be recognized in many different yords. Ap. 555) \ Choe

.

They predicted that skilled readers should be able to visually

discriminate letter-groups forming pseudo-words ‘better if they

’
L

. ) were constructed according' to standard English spelling-to;sbund

]

. s correlations rather-than if they were not so constructed, or only

\ .
partially so constructed. Results confirmed these predictions.

. - -

'y If it is true, as these studies seem to show, that the
‘ \
. . phoneme-grapheme correspondence is the basic unit of written °

language used in the reading task, it is certainly also true

> N i1

that larger and more complex units also exist. . The concept of

the "chunk" as a unit of immediate memory was first proposed by

-~
Y )

*
Miller (1956). He- proposed -and offered ev1dence to support the

hypothesis that the informaﬁional capacity of short-term memory

23

_was Lihited to,a certain number of "chunks of informatlon ("The

¢

Magical Number Seven Plus or Minus Two" was the title of his orig-

1nal article and specifies the typical number of chunks) that

-
» * ’

. could be held for,.immediate recall A grapheme or phoneme might
. )

" be considered one chunk but higher-order levels of chunks also .

o '

.

exist, according to Miller. Though no_ person could'be traingd to )
L

exceed tre "magical number," anyone could be taught to enlarge the

’
» ;

size of his chunks.
-~ . | . .

e
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@g In order to speak more precisely, therefore, we must ) .
‘ N recognize the importance of grouping or organizing N ‘,’
e . the input sequencé into units or chunks. Since the L -

. *, memory spafi is a fixed number of chuhks, we can in- ) -
" crease the number of bits of information that it con— "
‘tains simply bybuilding /i.e., training a subject:to
. hauJ7 larger and larger chunks, each chunk containing
.more information than before. {pe 93) ™.

’ K { oy,
Simon (1974) contested the‘”constant capacity in chunks" IR B
3 e N
aspect of Miller s hypothesis, claiming that as the number of

4 .

I 1nformation'bits in each:chunk dets larger; the number of chunks -

-

that can be held in short-term memory tends -to become_ggaller. - o

' Several studies cited demonstrated this-tendency as subjects 7
progreSsed'from one-syllable words to familiar phrases of six " “

'

.5 - » to'ten words, each of these phrases being considerEd a chunk.. /

Simon does concluﬁe, however, that "the psychological realiey of
= -

the churk has been faifly well demonstrated" (p. 487%

. - According to Levelt (1970), Milfer stated in'a 1962 study _

) ) that the phrase might be the natural unit, or chunk, of speech 'ﬁé N
processing. -A number of studies .were directed at investigating T d

. this possibility, the most\promising of which utilized a "click
*procedure., " Researchers superimposged clicks/on recordincs of ‘ - ';

o . continuous.speech, then requested suhjects to reportﬁihere tney : ,’é;%§

perceived the position of the click to be; Assuming that a true

perceptual unit would exhibi\\a tendency to resist interruption,
" i

Fodor and Bever (1965) hypothesized‘ that the subjects would tend

2

- to perceptually dislocate the click oward, but not beyond, majox

-

syntactic boundaries. They found at their hypothesis predioted
the direction of click dislocatiOn in 66% of the)erroneous reeponses.

N of the tota} responses, &Ot were errors. Bever, Lackner, and Kixkv

1




[ N / ’ . °‘f
¥ (1969) criticized this study . for dealing only with surface struc
/

; tural boundaries.. Their own study/was des;gned to test whether the
! . *

g ' ¢lick procedure pointsg_toward the e*istence of underlying struc-

tural tnits in sentences where the surface clause boundaries aid

riot c01ncide with ‘the underlying- structural diVisions. Results

~- 7

indicated that the subjective rbport of click locaticn tended to

‘e be attracteﬂ toward underlying structural boundaries when they * 9¢_

>

-ccincided with major surface boundaries, such as subject noun «

B .
i . ]

13

. ({ . phrases and object -noun phrases._
. .
‘ ’

) A further«study by Bever, Kirk and Lackner (1969) on the

psychological reality of linguistic segments utilized galvanic

a

. -~ GSR seemed to be related to clause strycture, as response‘was larger
’ - 04 ‘ e
) at the end cf a clause than at the beginning, and the response: to

shocks ,at the end of clauses decreased as a function of the clause

1, o . L

léhgth ; el

.

. In another attempt to investigate syntactic segmentation,

‘Tevelt (1970) tape-recorded sentences,and added a background of . .

. -~ "white noise. Sﬂb)ects were asked to write down as much as they
'\. :.> ( P .
o lheard. Levelt\found that‘large speech-perceived chunks tended to .

o .
3

be the same as the major phrase and clause surface constituents, ”
. » Yr.oo- . ’
. . but that no apparent‘relation existed between' the minor chunks ana

& - minor constituents. ' S ) NE

SOme research invoiving short-term memory agd syntax in con-,

Ay riected speech has algo indicated that syntactic structural units .

may have an in%luence on memory. Jarvella (l97lr and Jarvella and

s 4 . N ' ’
N i s

! M -
. ce
’
: : ' ‘ ’ . 2 '
3 " l - — s ,
N —— S— »
N v
-
-
o

.
. . £
-~ - * . ~ « \
~ . Do.
. . .

skin response (GSR) to shocks administered during‘gbntinuous speech. ;”

. \ ..
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Berman (1972) had subJé&ts listen’ to 1ong%§assages of connected

discoursp The passages were interrupted to test the" subJects

\?
-recall of the speech. Findings- indicated that sentences are pro-

0

structure, 1 S

cessed clause by clause, for a high percentage of listeners were

' N T

able to exactly recall ',only the most L'ecently heard clause. Recall.

£y -~ .

of previous clauses and sentences indicated that they had already

.

undergone semantic analysis_and tne exact wording was g:rgotten.
- ¢ _— . )

5 .
/ Clearly,a great deal of reseArch remainsg to be accomplished

in determining the exactfrole of chunking of linguistic input.

The actuaI psychological reality of such chunks appears to be well

P

established by a number of expeﬁimental techniques, but the exact

—~

role of these syntactic units is yet to be determined. Further

research is also needed in determining—heirarchies\in?olved in this

N £

e

linguistic Chunking progess. t . _— '

A ¢

2
N »

N s N - . s e ’ .
Syntadtic»Chunhing andlgxe Movément

» e

An area of syntactic influence on.eye movement in Which re-
searchers have done a significant-amount of study is that of phrase..
and clause boundaties. adﬂ their relationship to eye movement and

eye-voice span. . Such research promises-to be of great. value in
i
investigating such theories as that of Gibson (1965), who proposed
voe et ? C o
that maturation in use of - language is a process in which a child
. “ty 4' ¢r

s

uses progressively high-order unitsaof syntactic and semantic L
A . B .

. ' . . N L4

v ~ C% .

Judd=and Buswell (1922) theortzed that reidhrs frequemtly -

slowed down rate of reading in order to group a difficult sentence ?
. {

1




-

+ . into meaningful phrases. “They were able to point to several
~

e

examples from their studies which may have been illustrations

“of this, but nQ systems¥ic attempt was made to afialyze this

‘ -

’any further. . : _ .

A

’

Much of the work in the study of eye movement and syntactic

e N .
Al e

boundaries has been done at Cornell University, and representative
/

studies are‘found in Levin and williams (1970). Kennedy (1’967), . @

for examplep studied\regressive eye. mvements across various types “

..

f of intra-sentence boundaries. He found that regressions (backward

-

" eye movement) tend to “take place within, rather thanlacross. such

.
.
-

- boundaries, and that the stronger the boundary, the less'likely a

T

4

regression‘vill cross it. 'Weak constituent boundaries (such as

that between an adJective and the noun which follows) are much more

l:.kely to be crossed than a strond boundary’, (such as ,that between a

subject phrase and a predicate phrase). . RN

.

v

‘- In_a study dgsigned to ine eye-voice span in actrv//and

passive sentences, Levin and xaplan (1968) scored ,their results
, ~ '/ R
'for the tenﬂency of eye-voice span to end at syntactic boundaries,

-

.

,They found this tendency to be highly significant, as. 361 out of

Y

563 eye-voice span -recordings terminated at a major boundary

T later study by Levin and Kaplan (1970) used active sentences, 2

-~ ©

N variously constructed of two word phrases, three word phrases, and

four wbrd phrases. “With all three types of sentences, subjeéts

(consisting of 2nd, 452 6th, 8th, 10th graders -and adults) showed

>

a tendency for eye-voice span to terminate at phrase boundaries. B

Since ‘there was no diﬁference in number of eye-voice span terminations

< . t

.




[T

.
»

'increzsing or decreasing according ‘to the dictates of grammatical .

v

B - . \ -~ . }
at boundaries between the three types of sentences, this result

’

could not be simply explained auay as a function of phrase length. Y
. f . . 3 )

‘Further, "when readers inserted words into their spans that were

not really in the text, these insertions usuplly completbd bhrases"

, f ’
(pp. 123~ 124) . ) . S . \

Schlessinger (1969), agreeing with Gibson that readers tend to . -

chunk sentences into phrase units, predicted that these chunks, -7
or units, of reading would be determined by the grammatical struc- .

ture ‘of the sentence. aders, in attempting to segment the sentence, ' N
would read ahead to the end of a group.of words which c0ns£1tuted
¢ »
such a syntactic unit. Thus, the eye-voice $pan would reveal the
Y \ .

"unit jf_decodiﬁg,h since the syntactic structures themselves wou{dﬂj

-

determine‘ the size of the span. \

~

This concept of the eye-voice span as a flexible mechanism,

v

LI

A

-structure, was supported by Schlessinger's own findings that readers AN

E

tend-to read ahead to the end of phrases. * Worhisg with Israeli

f -
. , d >

students in the Hebrew'language, S@%lessinger,éonstrupted sentences ° .

s

similar to the following: .

- -

! "The woman teacher, who had taught him Latin, was very pleased "

.
-

He reasoned that reader's eye-voice spans would tend-to end at major

syntactic boundaries, such as after “teacher," "Latin," and ”pleased," :

-as well as at minor syntactic boundaries. Thesge minor boundaries,

which Schlessinger calls “chain boundaries," are sentence constit- |

f
uentg\which “being ignorant of the subsequent words, Zrhe readeL}7 g ’ "~

might take to be the- last word in a syntactic constituent" (p. 29). -

Ed ¢
~ .




-, N . )
"Woman" and "him" would befphain-boundaries in the example, sentence.
.The results of the study shoued that the readers'_eye-voice spans
tenddd to.terminate at boundaries two-thirds of the time, signifi-

<

cantly above the one;half result;dictated by change (since.one-half’

‘ ‘

of the words were at such boundaries) ) Coeh SRS
<« &

A further study by Levin and Turner (1968) Elso supported this
.\
concept that a reader s eyeJVoice span is not fixed _but expands

‘ N .

and contracts with phrase boundaries: The researchers measured “’g

voice span in sentekces with active or'passive verb phrases. ‘They
found that. the eye-voice span of mature readers expanded with pas-

sive phrases and contracted with active phrases, but that in both

.

cases the eye-voice _span, tended to terminate at phrase undaries.

A meore recent article, by Rode (1974), noted that "children

-

“in the acquisition _stage of the (Eeading7 process appear to be much -

more constrained than adults in ‘their abilitiJﬁo'use conceptual or
. s
linguistic cues to guide their reading" (p. “126). Rode's study was

~

desxgned t0 examine the ability-of children in the acquisxtion stage

- s

toﬁuse sYntactic cqes in the form of phrase and clause boundaries.
M"

While her study was primarily concerned with the developmental

aspect of use of these: syntactic units, it did demonstrate that

readers as young as third graders tend to read in phrase units,
! ) -

and that fifth graders show an increasing tendency tb terninate

- ' eye-voice span at clause boundaries,

It seems apparent that the eye movement studies cited above,
L 3

as well as several studies involving auwditory: perception and syn-
rd

tactic chunk boundaries, do not require explanations : yntactic
J - k) .
' -t

-~
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"‘the use of a distinction between deep, and, surface structure, is o .

) 4 In an important t_heor_etica\’l work which attempts to deal with
I3 -

. . ,18 - : -

. -
N -

processing offered by transformational grammar theory.’ Thus, the

chunking model of syntuctic pxocessing, which does notﬁ'equire . " 5

rapidly gaining support from researchers, despite the fact that

.

for some years transformat)onal generative grammar has been the .

accept#pproach .of many linguists to the mental proctsses in- - ]
volved in dealing with sentence struéture. Future 'resea.rch in . - ‘ P
eye movement may- well prove to be of vital importance in this cop- . o
troversy. w C . o . o ’ v
S e . - ~ . —

/ , .. i .
Transformational Grammar and Eye Movement ~

-

- o~

.
R
. . «’
s » A . ’ ~ . ’ ? .
N v __)

Despite. the Aacceptance ‘of ¢ transformational generative gramar .

among linguists during the 1960° s, very little work has’ been done e

correlatingn transfoz'mations ("thosge grocesses wh:.ch convert dép\_

.

structures into intermediate and/or surfacé structures," Jacobs 3' .

and Rosenbaum, 1968 P. 23)"¢o eye movement or eye-voice span. .

- . = ~ .

The theonetical fouridation for such studies has been laid, however .

L4

and several important auditory perception studies have beeh done in . o
‘ ‘ . R L4 - f
. . . t @ b
this area. - - - . .o . e .
" R St . ‘ Lo E

S

PR

»

the relation of perception to transformetional, syntactic structure,

A Y

Bever (1970) proposed a model of speech perceptj;on. ' ’ -
. 7 . - ) "‘ ’ . . : :(
~ ACTUAL - ", | PERCEPTUAL <L T mrsnmx. s'mucm'uaz

- —SEQUENCE: "DEVICE < . - ‘ op SENTENCE ' .
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;The stimulus sentence is analyred by an auditory percéptual device
which "isolates the internal structure co?onding to each lexical <
sequegge?:ép. 288), that is, breaks the sen ence into its constituent

‘intermediate and deep\strnctures. The process of syntactic analysis

X . [
continuesiuntil the sentence’is broken down o its deep, or semantic,

structure, "the form in which sentences are understood and memorized"

il

v 3

(p. 287).

\\\§~jfgheﬂgpgration o? the perceptual device is of consequence to

o

auditory perception Pnd eye movement researchers. Preliminary re-

search was}carried out under the working hypothesis that the per-
ceptual device involved in audit¥ry perception would be directly

’ ]
Fpr example, according

.

. \/jiéated‘to the number of transformations involved in the surface
grammatical structure of a stimulis sentence.

to this.hypothesis, a passive sentence would bennore difficult'to
A\ |

-

involved in passive constructions

in investigations into the perceptual device worﬂingxto analyze the
- ) . ;

- sentence into its constituent structures. Fodor @nd Garrett (1966)

reviewed the evidence for such claims and concluded that it was

| .
_unconvincing. Thez&argued that this relationship between grammatical

~ P
rules is “"abgtract" rather than direct.. [Pearson (1975), also pointing
s out that auditory perception studies simply do not support the hypoth-

~

esis that "as. surface structure form approaches deep stnucture form,

«

comprehension is facilitated“ (p. 158), rejectgg,tﬁg transformational
. ‘ 7 N

generative theory of language and opted for the ."chunk" model dig-

cussed earlier in this paper, acfédel he labelled "Conceptual. _ _

L4 . s .

' Ahstraction." « ) \\

{d>

7 ‘“‘*—understandlthan _ap_active sentence due to the extra transfor rmatiof - —
‘\‘;: .

This difficulty wopld be evidenced:

Kl

-




. In an effort to find whether these segments are related to perceptual

s
'S
. .
- - . @
W 20 - . ) , .

One key stud§ in auditory peréEption based upon transforma- A

tional grammar was dqfie by Fodor and Rever (1965). The researchers-

constructed stimulus sentences such as the- following, . \\y.‘ T
AN
. L
© "That he was happy was evident from the way he smiled.” Qﬁf§$
. THe sentences were then segmented according to the rules of trans-’ M

.formational grammar into their deep constituents, as fbllows- .
. %

'-"that he was happy" "evident, from the way he smiled" '
l "he was happy" "from the way he smiled" v
¢ - 'S . !
- "was happy" "the way he smiled"

\ [y
"was evident from the way he smiled" .

. "the way" . ‘ "he smiled"

»

units utilized by listeners, the investigators/fttempted to find

k) J‘

whether-the units would r ist interruptieni‘ thereby preservzng

° T~

their integrity. Fodor and _Bever theortzed that if ;hese wereeﬁ

—
'

2

actually units, a- subject,iupon hearing a click placedeinside one

* of these units, would tend“to perceptually ve the click toward<l

sthe end of the unit. This procedure was ori inated by. Ladefoged

and Broadbent (196ﬁ) in an investigation of phonés as speech

. S . '
perception pnits. . ~ i , ‘—”/ﬂ/,/x4 S .
. . 3 - L

. The researchers found that the snbjectsgsubjectively moved the

- 5
.

click (by reporting its ocqprrence during li4tening to-a sentende,

-

incorrectly as far a§-placement in the senten e is concerned) tow&rd

- ? ]

>major transformational unit boundarieg in only 53% of the responses .l

k3

recorded, not a particularly important figure. The only syntactic
boundaries which were demonstrated to be significant by this study

vere boﬁﬁjrries between clauses. S - .7

] e
.




o The result of this study was a factor in Fodor and Garrett's

(3968) rejection of the hypothesis

. .
uould confirm a direct rela lon between perception and the rules

. , Mehl:ri/gevef/an Carey (1967) investigated the relation of

¢ 4

. surface and deep strncture constituents to Pye movement. The

1

researchers constructed«ambiguous sentencesg, the interpretation of

which differed primarily at the surface phrase structure level

(e.qg., "théy gave her dog candies...") or the.deep structure level

("the 'shooting of thé hunters... ') or both levels (“they are sur-

prising authors..."). An optical apparatus was used to obtain eye

- Y

fixation patterns for each sentence. It was found that for the

sentences with—sqrface structure differences, noticeable differences

N
- ¥

existed in the fixation patterns. No such large differences were

\ -

evident for the sentences with only deep s ure ambiguities.,

D

From these rather meager f;ndingé it is apparent that no direct-”

relationship has yet been established between the’ syntactic analysis

proposed by- the transformational generative linguists and eye move-

Y

, ment._ 1f anyt ing, eye movement and speech perception data seem to

demand a different\ theory altogethar. More research is needed

N

specifically. designed to probe the link betueen perceptual chunking

S

and its relationship to internal processing and the struéture &t

language. - - N s . K

.
N )

4 7

A questidén of major’ importance in' the study of eye movemenﬂ

¥ 4

L
L

and syntactic constraints deals with differences in k2 :ers'
- o - . : \ ; :
|

N o 5 \ °

~
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strategies in dealing with different‘types of sentences. How, for

i

instance, do the’ eye movements or eye-vOice span of a reader en-

'counte#ing a passive sentfnce differ from those of the same reader

Y

- dealin% with an active sentence? Even more importantly, why are the

e;h movements diﬁferent’or similar?

" . - . l ) ’ . § .
. ;”*é A / I 1 ma;or-"f‘t"tﬂ‘ffhjve came out of recent eye movement studies

o

[ is -that predictability of a syntactic structure influences eyé~voice
y -
span. Stated directly, eye-voice span appearé/to be«longer when the

] ) reader is deafang with syntactic structures vhich are more familiar '

/

to him;and about which he can make certain-predictions, than w;th

those whiéh'are less familiar and, therefore, less predictable in

structure and content.' . o N .

W, e Ay S

. c \ |
In a preliminary test to examine this hypot?esis, Levin and
+ Kaplan (l970) gave subjects a series of senten/es with right-embedding

. (relative clause modifies the object of the main verb; e.g., "The

< ‘ 5 4 '*

- F girls saw  the child that Bill teased on the picnic.") or left-embedding
’A a B i

. 4
s , (relative clause modifies the subject; e.g., "On the picnic the girls -

Voo .

¢« ..~ -that Bill teased saw the child."l Each embedded clause was deleéed,~

and a blank left in its place. The subjects were told to fill in

A 3
L N

the‘blanks 0 as to form a grammatical sentence. The subjects filled

\ the;blanks to the right of the verb with embedded clauses 70\ of the

time: to the left of the verb 33\ of the time The researchers con-~

cluded that right-embedding is more often expected than left-embedding,

and that, as a result, eye-voice span would be longer/in the region of

embedding after a main verb. Tests to determine the vdlidity of t'is
T

hypothesis showed that, indeed, eye-voice span was an average two
1 -

R o -
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words greater with the more predictable right-embedding than with

- L . - -
the left. - oo : ) ( ~ -

A -

A further similar study by Levin, Grossman, Kaplan and Yang

(1972) also indicated that right-embeddings are more expected than
: -
left-embeddings, Seventy-elight percent of the responses to a cloze-

tfg//test were right-embeddings, while only 33! were left-embeddings. '
The experimente 8 went on to obtain eye-voice'bpan measures at‘five

critical 'positions {i.e., black-out points, signified ‘'in example '

sentences here by'slashes? with each, of three sentence types:
sentences with left-embeddings (e.g., "After the delay/the visitors/

that/the guard/escOtted ﬁet/the aide from the office of the yoveinor."),

' .

sentences with right-embeddings ("The butcher/chose/the meatythdt/the
- o ¢ “ ) i
cook/put in the bottom of the freezer."), and sentences with right- .

¢
\

embeddings w1th!an introductory phraSe similar to that of the left-

‘embedded sentences, used as a check against possible contamination

of results due to placement of critical position ("On the tiip/the ' v
bump/jarred/the furniture/that/the movers carried in the back of the -
truck."). - Results 1nd1cated that eye-voice spans in righthmbedded
sentences were longer than in left-embedded from the second .cxritical

position through the fifth, anilthat the introductory phrase did not

‘aﬁfect the.span. indicating that placement of the embedded phrase

. . ~-
,does riot ©_appear ‘to be a relevant fac:;:T\‘\\__;_ ’ '

. In a second experiment, the resee;chers/expanded the numbef of

criticel.gésitions,to eight and,egain found differences in\eye:voice

span to be significant in the :eglon of embedding. - | -
In an eye movemeﬂt study dealing with right- and left-embedded ‘

sentences, Wanat (1971) measured du;ation and number of fixations.

— ~ :

‘ ,’ | ‘_/ ’
! B
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' He found that the tiue spent on the less predictable left-embed@ings
was significantlg qreater'than‘that spent on right-embeddings. Wanat
concurred with the research already cited that this greater amount
of visqpl attention was evie?ntly due to the left-embeddings being

td less predictable structures. - ’ )

_ Research\Bn syntactic preaictabikity and eye movement has also

. ' been carried out with active and passiVe'oonstructions.« Clark (1965)

had found that the latter parts of passive. sentences (the subject

‘ . and verb) were highly constrained by the beginning of the sentence

A
.- (the obJect), thus making the end of passive sentences relatiVely
KN i . highly prechtable. Active sentences were found to have relatively

4 . independent beginnings and endings: their second Sections (verb and

object) were not highly predictableffrom their first sections (the
‘ . S

subject). .

Levin and xaplan (1968) hypothesized from these findings that

“the eye-voice span should ihcrease in the middle of pessive sentences

because of the higher predictability and that no increase should be

9
St

f ’

noted in actiVe sentences.' Paragraphs vere constructed with test 1

-

.« fentences embedded in them: -

1

. 3 . ‘ Passive: "The cute chubhy bo}'was slowly being wheeled by )
s, . S ) o

the maid along the narrow ‘lane to the country store " -
, . [
. Active: "The brash tall man was-certainly being loud at the
. . ' meeting of the ne(’group on the main campus." (p. 253)

°- ‘ . Both passive and active sentenoes had struoturally identical first .

i - )

halves. Critioal "light-out" positions were chosen. Pindzngs sup- X

’ ) ported the hypothesis, as eye~voice span in passive sentences grew

‘ * LT TS NS T ST THImG 3 - TR e DM a3 e @b fie s T3en
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longer at the critical positions located at the verb, the positions

where a reader would §irst realize he was dealing with a passive

N " » ,&

.

construction. 'The eye-voice span in the active sentences remained

-

constant.

Although Wanat (1971) found that active sentences reduired

A Y

slightly less visual attention than passive sentences, his findings

corroborated those of Levin and,xaplan.

'In almost all areas of the sentence, the active score é; e.,
duration and number of fixation§7 is lower than the corresponding
passive score,...In those areas where the structure of the pas-
sive form is more predictable thén the active /i.e., the middle,
or verb/, the passive requires less visual attention, - {p. 55)

“

Wanat found that "taken as a whole, the active is processed somewhat

more smoothly than the passive" (p. 54) His conélusion was based

¥
N

on a sljghtly larger number of regressive eye movements in passive .

sentences.

>

*

From the above findings, it appeare/that the’ passive construc- °
tion, as a less familijar sentencé form, requires slightly maore visual

processing than the active, except in the. area of the main verb,

where the reader is-able to increase eye-voice span due to the
constraining powers of the object on .the subject. These seemingly ¢

contradictory findings clearly‘call for more,research on this subject.

Wanat and Levin (1968), experimenting with agent-deleted (e.q.,

.
~ Pp— s

N\\{The boat was piloted by the harbor.") and agent-included ("The boat

-

/kas piloted by the helper.") passive sentences, found that eye-yoice'

-

span is greater with the agent-included sentences. They reasoned

that this was due to the fact that agent-included sentences are
) ~ o : = '
clearly more familiar and predictable to speakers of English.

»

. .
AR "

sy




", are heavily influenced by prpdictability or lack of predictability

patterns and their effects on eye moveﬂént.

LN

B . s
' . 4 \ .
Wanat's (1971) eye movement studies extended this investigation

and again found that: . e . ’

Sentences containing phrases ‘whose structure is more
predictable by the §entence context Zg'e., agent-include;7
require less visual attention than sentences containing
phrasgeés whose structure is less predictable. (p. 55)

t

Agent-deietedﬁpgssives were found‘to“have more regressive fixations t

than agent-included, though both had an equal number of forward ,
<

-

26 . . . o

/ :
fixations. " ' : ' ' .-

Clearly findings congidered here indicate that eye movements L

A

involved in specific syntactic constructions. A significant amount

of further research'is needed to clarify certain findingé*involved R

in passive -and active constructions, however, as well as to extend

our knowledge conqerning various other _hitherto 1gnored, sentence
1)

Eye Movejgnt of High and Iow \
. . Abiiity Readerg_and Syntax ey

-

* Although a larger amount of research has been accoﬁplished‘to
compare the eye movements. of high and low ability readers, very
\

little has been done using syntax Ts a variable. Since eye movement_

may be a key to our* understanding of the visual perception process >

in reading insofar as syntax isg, concerned, and since a faulty syn- \%
i

tactic undegxtanding may 'be the cause of (or at least a factor in)

certain cases of poor reading ability, it would seem important to

survey the work that has been'done.- _. : . o -
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M“-Mackngrtgm££_72r~xgggrded the eye ho;ements of high and'low

. aﬁiilty readeréﬁih the second, fouith,zﬂzgﬁgixth grades undergoung

ra "Yillwln-the-blank" test. Six single word alternatlges were

given for each‘blank. He found that low readers spent more txmq

PR ,

.than high readers looking at possible answers\“ﬁich were gram-

matically unsuitable (e. g., looking at a verb when a noun is

N
L}

needed). He concluded that low readers are not as aware of syntax

L o

as high readers. This conclusion was hardly eurprising and could
> 9

»

have been obtained by a standard test of syntactic knowledge without

the eye movement camera. *

A a study discussed previous’ly,‘ Schlessinger (1969) tested high

and low readexs for the tendency to terminate eye-voice span at" >
syntaetic bound ies. This tendency was found to exrgt'at ;pprori-
mately the same rate for each group. . /}
5 ;
The field remains otherw;se 0pen:as far as eye'mobement,.syntax,‘

»

and high and low ability rEaders*are concerned.kxperhaps further in-

vestxgatlon will show syntax as reflected by eye movement to- be a

- -
relatively unimportant factor in the study og diffeggﬁges between ’

/

—

high and’ low readers. More likely the eye movements of remedial

7

readers will be found to react to syntax in a fashion similar to ' .

that of youngéraer beginning readers.

3 S

v , M S

Eye-Voice Span

i

Use of the eye-voice span (EVS), the number-of consecutive words

a subject is able ,to say after visual presentation of,reading material

1&3 beepn obliterated, has been a familiar technique of eye me/nue nt
. } . -
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measurement'for many years. Classic studies using, this ‘technique,

such as Judd and Buswell (1922) .and Fairbanks (1937), are familiar

v

to almost everyone achéinted wrth the field of reading.‘
In more recent years, this simple technique has not been dis-.

‘ - -

carded completely in favbr of more sophisticated technology. Instead

ke 4

- it has been used ag a valued tool by researchers, especially in the
. - y : -

area of syntactic processing. Eye-voice span measurements have

shown that eye movement in reading is fot'a constant mechanical

s

movement which is basically unchanging.‘ g%stead the eyes mo

. a flexible pattern which is responsive to the content and structure

of material berng read The EVS is especially responsive to gentence

M - ‘, .
structure and-seems to be an indicator of ease.'in internal processing.

The standard cla§sroom technique of administering an EVS measure-

v

ment is by manually covering the reading selection wrth a piece of
. T

‘cardboard or frle card g More exact methods suitable for research

'

1nclude the rear screen proiection technique {Devin and kaplan, 1968),

-the spring-box technique-(Neisser, 1963),Aand the two-way mirror

technique (Rode, 1964). The first method inVolves the proyection

Y

. of a reading selection upOn a ground glass‘rear projection sCcreen

PR ¢

similar ‘to those used in microfilm readers. The experimenter

oblitetﬂtes the ,visual presentaxion by simply switching off power
to the projector light.. The spring-box developed by Neisser cOntains
_the reading selection prxnted on a card inside the box. At ﬁhe de-

sired critfcal position, the experimenter flips a swjtch to cover the

selection with a spring-powered lid Roder two—way mirror hox ,

o
- - ’

allowed,the reading selection to be seen through a two-way mirror

v y

-

Q




>

v v

when a light inside the box was turned on. Turning off the light

fmmedlately removed the selection from sight. -

-

One of the finest modern studies utilizing EVS was per}ormed

. . 1
by Levin and Kaplan to determine whether EVS was affected differently

by active and passive constructions. The following- 1ist of techni-

. cal concerns in EVS measurement isidrawn primarily from that study:

>

1. Target sentpnces (the sentences in which’blackout of tne

. ~stimulus is to occur) must be properly constructed so that only one

j ® variable is preseﬁt For xnstance, 1n}the Levin and Kaplan study,
il ‘ ‘& -~
L Y a
target sentences were ‘stgucturally identical except fcr,passxve and .

l - ’
active constructions. Vocabulary was also controlled.

- a N *
- 2. Target sentences must be embedded in paragraphs of four to

a .

five sentences (at least) which are unrelated in content, so that

L4

context can give no cues as to the words after the target poxnt.‘
' 3. slnce studies have shown that subjects tend to scan the

first lxnerpf a selection before reading aloud, the target sentence

¥

must not bexglrst ‘7 &
4. To Insure that subjects do not becomeisonditioned to ignoring

* e;““«f‘*-»rw~m_m_
the first sentence of paragraphs, fxller paragraphs must ‘be con-
- z
struycted in which black-out occurs in the fxrst sentence. oo
&

5. To be certaxn of statistical val!hxty, a large_nggbér of

N paragraphs must be ysed in different random presentation orders.

- . 6. Preliminary exploratory 1nvest1gations may be necessary i (

to find the best critical positions. ' . Lt -~

7. Amgle room must be allowed before and aéter a critical

position. Levin and Kaplan allowed at least three words to precede AU

and eightcto eleven words to follow tne eritical position.

r
%‘ Vo .
N

. ‘ 2(
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: ~
. B. size of letters should approximate that in texts. - N

9. Levin and Kaplan utilized a fixation point, which appeared

on the proJection screen indicating where each.paragraph would beg;n.

This eliminated the problem of the subJect having to search tne

screen every time a new paragraph was exposed, thus allowing ‘time ,

-

to briefly scan the paragraph and pé&sibly inflgence the results.

Y2 10. 'Contrast between letters hnd background should\ be low

~

enough to preVent visual after-images.'

G -

A number of methods of computxng EVS exist, none of which has

.
.

v thus far shown any significant difference in qualxty of results.

The standard eye-volce measurement, the number of words after the

.

*critical point reported orally, has already been described. Levin

[

. and Kaplan (1968) called this the Recall EVS. _'1'
" ° They also incorporated another computation, labelled the
‘ Recognitibn EVS, into their stndy.' A list of individual words, ¢ ) -
some of whzch were thel%ords following the critical position and
some of which were words Yisually or semantically similar to them,
was constructed and administered to the subject after the subject's
report'of Recall EVWS. . The subJect was 1nstructed to choose any
words from the list which were regognized as having been part of

& -

ythe reading selection but which had not been-reported. This test,

. was designed as a control for guessing and for the subject being

-

¢

too conservative. -
N <

Another EVS computational techniaug was used by Rode (1974).

Called Corrected Scoring, a suoject's errors in recall EVS were
: ?

labelled "miscues" and analyzed as to syntactic and semantic
y . - -
r . >

*-

R -
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- He found that the temporal EVS: tends to remain constant at approxi- -’

N =
v

N - _ -~
. -

correctness. Rode found that_62§'of the miscues were'correcg,in both
areas and used the results to further establish her.findings with _ ‘ ’
Recall EVS.

Geyer (1968) measered a tempordl’eye—voice span, the time
needed to pronounqe words remembered after the critical point.

. 5 .

mately one second. . . T

Eye-voice Xpan measdrément, which for meny yeors was seen ty
researchers as an outdated instrument.of minimal value, is now
being used as'a variable in the study of such areas as g?ﬁﬂ’ntxon . ’;“
processing dhr;ng_reading, development of letter perceptionb and V

syntactic and semantic ;;ocessing of sentences. It is apparent
*

that such researc{n Based ,upon the assumpt‘ion that .externally -
- ’ +
observable movements of the eyes are a m&jor-clue.to internal
processes, will.be a valuable contribution to the formation df/
theories of reading based upon those processes. o )
Summary &
+ B “ e ; v . :
. LY . y -
" At the present time,.a great amount of research is still t

B

needed to clarif& the relation bétwoen“internal syntactic analysis,
. —~

and perceptual devices such as eye-voice span_meaautement in order ,‘

to determine the value of such devices in the development and support
of theories of‘reéding.r While it is apparent that eye mOVement
during reading does reflect gurface syntactif constituents such as
phrases and clauses, even with noviceﬂreaders, more research of the
subject is necessary to confirm the’phenonenon, and the.present'study
gought to do so at the high scn;;I~1evel. B ' )

39 I
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More importantly, the prese study attempted@to expand know-

ledge conceriding the external flection of .internal processes

]
involved with the reading of more and less predictable sentences.

' .
- »

Previous research in the area, proving to be somewhat ocontradictory,

AN : v g q s
had failed to clarify the.role of predictability of grdmmatical -

)

structure in reading; and it Mas hoped that this study would clarify
: ! , .

some of the issues involved, e#ipecially in regards to how higher «

and lower ability readers would deal with the right- and left-
embedded structures. .

. N . .
lastly, the study recorded and analyzed differences between the -

~

high and low ability reading groups when dealrng w1th both syntactic

constrbuents and with more -and less predrctable sentence structures,
o
with the purpose of Aletermining how each group grappled with the

syntactic problems involved. -
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CHAPTER III

Sy .
METHOD

>

The primafy purpose of the first two hypotheses of this study

was to examine the tendency of the eye-voice span of high and low

ability high school readers to terminate at phrase and;clause
baundaries. A secona purpose, dealt wlth in the last two-hypotheses,

A was to dete;mine whether a relationship exists between students'
reading ability and their eye-voice span flexibility when encounter-
ing more and less predﬁctable sentence structures. The third
hfpothesis was designed to confirm findings of older studies in L ¢

- regard to the EVS of better and poorer readers. The following

questions were asked:

LS

1. Do the eye-voice spans of readers tend to terminate at

' phrase and clause boundaries significantly more than predicted

P

by chance? . ' ‘ ~—_

o
! -

,Ag. Is there a significant difference in tendency to terminate

. N
eye-voice span at phrase and clause boun&aries between high and low

. readers?

4

3. Is there a significant difference in the average eye-voice

span of high and .low readers? —~— -

4. 1Is there a significant difference in the aver;;e eye-voice

span for students reading more and less p?idictable sentences?

A

7

T
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//T“\ 5. -Is there a significant difference between high and low

readers iﬁ regard to their adjustment of eye-voice span length

»
- ‘ .
between more and less predictable sentences?
. % ~
s Sample ' o

|

e

Manville High School is loceted in the Borough of Madville, .
Somerset County, New Jersey, a suburban community composed primarily
of blue collar workers who ere second and third generation descendents
of immigrants from Eastern Europe. There are no black and few
Hispanic students in the: high school.

The particxpants in this study were randomly drawn from the
upper and lower quartiles of the tenth gvade and included 25 girls

and 35 boys, a total of 60. Average age~was 15 years, 2 months, the’

range being from l4 yYears, 4 months, to 15 years, 11 months.

L
‘Subjects were chosen and assigned to one of two groups according
0 ’/ > - \
‘to their results in the Total Reading subscore on the\Cooggrative -

English Test, Form 2b, 1960 Revision. Subjectg in the upper quartile | -

. A ‘
were assigned to Group I. Subjects in the lower quartile were as-

signed to Group II. No students who scored in the middle two quartiles

'Y
were chosen for thisasgudy. : - a

>

No intelligence test was administered to' the suﬁjects, but

chronological ages were checked against grade placement to, insure - W

that all students were in approximatefy the expect /grade for their-

. Y
age. It was believed that this wbuld adequately insure that both the

very low-and very high ends of the I.Q. range would tend’to be -elimi-
. v ' y
. nated. It was not believed necessary to administer an intelligence
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35 7

test solely for ‘whe sake of this study, as the study was more

concerned with reading achievement than with intelligence g

7
' . s

. . “ s
Measurement. Instruments

se.

-

« ”

In order to choose subjects and assign them to experimental .

groups, a normed reading achievement test was ut::.l:.zed.° After ~

. .Y,
\\ha; subJects were randomly chosen from,a list of quallfxed students

Ky

and assigned to either ,Group I (high readers) or Group II (low
readers), p.speczally constructed eye-voice span test was ind;vzd- ' : A

ually administered to each student.

p Reading Achievement e, , ’ -
. Description and Reviews.-- C :
. R
T The Cooperative Englxsh Test (1960 Revzszon), Level Two, is a “ e~ o
) test designed and normed for grades nine to twelve. It consists of
two’forty-mzdupe sections, one for reading and the other for English )
expression. Only ‘the Total Reading subscore results were used in @ éﬁ
- . - - . -~ .
this study. .
i hd %
Reviews of the test appear to be hzghly‘favorable. Feldt )
- - /
. - (Buxos, 1965), for instance, "has no- hesztancy in strongly recom- : !

mending" the test-(p, 55497 as he.believed it to be well constructed
and statzstically very sound despite a need for more research on the S
_predictive validity. Though Lorimer (Buros, 1965) pointed out that /:

the norms. are based largely on small rural towns and.e;breseeé Y ’\ /// \
reservations about a small number of the reading eamples, shé claims///

the test is "probably the best on thé market® (p. 556). / T |
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* . The readingzsection of the test is composed of two subtests:

vocabulary and reading comprehension. ?!-'gvocabulary section con-'
tains 60 items, each of which consists of a’ word out of context

r—

and four choices of possible synonyms. The reading comprehension

»

subtest dlso contains 60 multiple choice questions concerning - .

reading selections. The selections vary in length from 60 to 300

words and cover a wide range of subject material.
.-

/§aw scores are reported for vocabulary, reading comggphensxon
(which is largely unaffected by reading rate), and the rate of ;o
. comprehension. By referring to the proper scale in the interpreta-
tion manual, the three raw scores'can then be transformed into
percentile rankubahds." A total reading percentile rank hand can
also be obtained'by combining the raw scores of the subtest.and
referring to, the proper scale in the manual.

£l

Alternate form reliability is reported in the technical report

-

as being .94 for the Tbtal Reading Score on Form 2B of the test.

\
Reliability measures .for the- subscores afg also reported .89 for

Vocabulary, .78 fﬁr—comprehension, and .87 for speed of comprehension.

x - N, 2

The technical manual provides information on only one study- of

the predictive validity of the 1960 Revision, vhich was carried out

at the,college’ lejel. Results on Form ]C administered to freshmen

W

were correlated with results on {\?ular English tests during the

following semester and resulted in a .67 correlation. Numerous

A .

.studies of the predictive and concurrent validity of the earlier

o

fotms of the test are alsé reported, with correlations ranging from
e o , , . .
the thirties to the low seventies. - . ﬁ ~

»e
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Administration of the Cooperative English Test.--

\

, X ] .

g R
The Cooperative English Test, Form 2B, had been administered
- a fat

»

to all tenth grade students at Manville' High School during the7fa11

of 1976, and the results were in the &chool files. Results had been
obtained using tenth graée spring norms, since the publishers of
this test haée made Bnly spring norms available. They warn that

this may result in a tendency for scores to be somewhat low, but

this effect was deemed to be of minimal importance to the present °

study. The administration of this test was a part of the reqular

program of the English department,‘gach English teacher giving the ¢
test during class time in two fifty-minute pgf;ods or three forty-

hinute periods. - ,
Results of the Total Reading subscore were used to place each
. .

student in one of' three categoriek:

l. High rgaders: th;se whose raw score reﬁplts placed ghem
in the upper quartile, according to the norms reperted iqfépe test's
tgchnical manual, Vo i . .qi
2. low readqrs:~ those whose resulgs'ﬁla;ed tﬁem in tgeelower

* s

. x N

quartile, according to the norms reported. )

L

3. ALL other subjects (i. e., those in the middle twohartlles)

- .,
were disqualifxed from this study. . oL - L

t

L

»

4 From each of the first two groups, thirty students were chosen

. ©

at random to be subjects. -High ability’'readers were absignedA}Z

o
-

Group I and low readers. to ngup 1. v
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Eye:Voice Span Measurement .- Co o T
Scan Box.-- ' ;

3 *

. A scamk box similar to that described by Rode (1974) was
N -t fa
constructed to facilitate measurement of eye-voice span. A two-way

* sheet-plastic mirror was positioned at the top of the wood frame
box so that when a small t bulb inside the box was turned on,

v ~ ’ N
+a small shelf meaXx it [Clearly visible through the plastic.

‘ TN

With the light off \thg contents of the box were not visible.
s Reading selections were placed on the shelf. When the lightswas

extinguished, the plastic functioned as a mirror and the;reading
4 J

I\

i

. After a reading selection was Jplaced in the scan béx through

¥

seleqtion was not. v1sxble.

[}

an aperture’ in the back, the experimenter activated a hﬁdden switch

to turn on the light. As the subject read the visible reading :
.
selection aloud, the experimente® waited until a predetermined

critical_position in the selection was reached, He then turned off
. the light, removing the selectibh from the subject's view. The ex-
. S perimenter then recorded the last word of the reading selectioh

which thevsubject'wes able to accurately rehember. R

Target Sentencee.--

r({ N
.

)
rle,

. m >
* . Previous studies, notably Levinkana Kaplan (1970), Wanat (1971),
. - . -
. and Levin, Grossman, Kaplan, and Yang (1972), discovered that pre-
v - . . . ’ /e

dictability seems’to play‘e key role in the eye-voice span of subjects
. ,J‘ -,

»
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reading right- and left-embedded sentences. . It was for thisiieason

[N

that these two sentence structures were chosen to constitute the
e & . .

target sentences. e T
Twenty sentences of each type were constructed (see Appendix B)
-

for the purposes of this study, with vocabulary simple so that poorer
readers would have little difficulty in oral reading. Each target

sentence vas made up entirely of three word phrases and clauses in

A 9

order to facilitate statigtical treatment of subjects tendency to

terminate eye-voice span on the last word of syntactic structures
N “
(i.e., boundary reading). The use of such short- phrases and clauses

*

was seen as having little effect on the boundary reading results, as

levin and Kaplan (1970) had.previously compared three, four and'five

word sentence components and had foundfnoiﬁualitative or quantitative
. p N
differences in tendency to read to syntactic~boundaries.

Both right-embedded and left-embedded target sentences were

composed to consist of six phrases of three\ﬁords each The first

L 4

part of each type %:: an introductory prepositional phrase followed

by a three word noun phrase containing the subject. Left-embedded

. o
b sentences then had a restriétive clause modifying the subject, %

rfollowed by a- verb phrase and two prepositional phrases. The right-

embedded sentences had the verb phrase positioned immediately after

. L4

the noun-phrase. } The direct pbject 1n the verb phrase was followed

.by a modifying*resgrictive clause, and two prepositional phrases/&ere

\
located at the end of thé seﬁ&ence. In the following examples,-the .

slashes 1ndicate syntactic boundaries as used in this study- .,

' ’ ]
. . -

-

-




'\ Right-embedded: AfcerQbeing fired/ ‘the a contented
PR . —_—
P Prepositional un »

. !

e

.

. sentence. Each sentence was agsi

worker/ threatened a foreman/ who was:

nding/ near the
/ <

Verb . Restrictiive *

Prepositional
gate/ of the fectORy.

Prepositionale®

Left-embedded: Aftef the class/ most of ég/ who had

Prepositional

<

Verb

Five critical positions, at which the reading selection would

be removed from the subject's sight, were ghosen. The locations of

these critical positions are underlined in the examples apove.
. o <F .
Four right-embedded and four left-embedded sentences were placed

red critical Position One

~ iy

= -

in. each critical position group,

through Critical Position Five, in{order from left to right in the

S,

.eq( only one critical positicny-

Reading Selections.--‘

N o

\ P

which would influence the, e e-voice span. As a reshlt, target

Lo

sentences were embedded in selections (see Appendix’ A) composed of

four or five sentences and’ were never placed at the beginning of a

e

¢

——— " Y

S

41 , ‘& ' ,
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—-ra

‘selection.- all target\sentences ended at the right margin of the

%

paper s$o that placement in the line would not become a factor in
the eye-voice span measurement. All sentences were ‘unrelated ih

topic so that the subjeéct's use of.contextualjcluEs from previous

B - 2 . ¢ R - :
In order to ingure that the snbject did not realize that the first

-

| : sentence of each selection was never the target sentence, fllger

+

_in which the scan box 1lght was extlnguished durin edding of ‘the

3 &

first sent@nce. It wasrhoped that thlS procedure would lead the

subject to pay close attention to eacH‘sentence.
~ L »

Each critical positlon was preceded by at least- thtee words on

J-

the same line and was follouedaby at least eight words on that llne.

.

; ‘_pgeviz;’/’,xaplan (1968) had found thzs amount sufflclent to avoid

. ' 2 r A
- . {f 1nte;ferEnce w1th the leﬁt-to-xight sweep of the eyes across the
- PN YU "y

. L .‘*‘targe éintence. ioratory xnvestigatxons performed as,a pre- )
. Epp

Y

4éim;nary,,to thls ktudysalgg found that the abgve structure did not

B~
S R

- . \
sentences would not affeqt his eye-~voice gpan in the 5prget sentence.

paragraphs were constructed whxch contalned rio target sentence, -but

interfere with the‘ﬁdbjects eye-Vbice spans. . oo

ip Selections ﬁé&% typed with pica-sized lettering on whlte paper

which was then fastenéa to cardboard Lighting was adyusted so that

o o

the print was clearly viﬁfble but "did not 1éave an after-image.

A total of forty-?igf paragraphs were cTnstructed twenty ‘con-
. ¢ . 2
tained target sentences wr*hgteft-embedded structures3 twenty cén-
\ N

tained tafget sentences £h right-embedded structures, and ve were

filler paragraphs'with no ¢ rget‘sentence. Paragraphs vere numbergd
»

\

QL cording to structure- LE 1 having a 1eft-embedded target sentence,

i

. .
2 [ 400
A
' '
. 4 . ~ y - “
. . s
B
s . {
. < 3 » s
+ e O ' ;[ ot -
: 5 ¢ < N [ % . >
N - 4 « . .
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. . N
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!
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, . g‘?« b ’
RE l'a right-embedded target sentence,”and F 1 being a filler

paragraph. Sentenceﬁ numbered 1 to 4 were assigned Critfcal

Position 1; 5 to 8, Position 2; 9 to 12, Positlon 3; 13 to X6,

Position 4; and 17 to .20, Position 5

. 'ﬂ
Two examples of neading‘Eelections<follow. The, critical

pPosition.in each is underlined, though, of course, it was not///
. . e .
underlined in the copy used for testing. Since the actual reading

selections were typed on paper which was eleven inches in width,
- > 4 —

the present margins are insufficient to print complete lines
Y

K . [
exactly as appeared during the test. Instead, slashe§_are used v

to indicate the line divisions. .

RE‘lV\, )

£
e -

Let's not be unhappy absut this. While you're on the

4

»

tennis.éourt, you should-be enjoying life.‘ Rabbits eat

‘

-

. -~
only/ plants. After three weeks two German armies attacked

N .

American troops who were stationed near the town of Saint

AT Martin./ Some ‘reasons are good, some not so good. If you

take up bridge to make new friends, play the gameffaley.

"
German/ bombers were doxng great damagé to English citxes,

but then radar began to be used to gpot enemy\planes.

J: -

«

15 N o

My fathé; called Paul ana‘me togethg;. -Everyone who passes
‘ S—

the entrance examinations may begin college work in/ Séptember.

“During the film most people there who sat forward missed the
" y s —

argument, in the back of tﬁf théager./ Why don't you send John




“~— ) b
- e 4 4 . . : J
) . ' . KN ’
’ . - ) ’ i \ \\
and me copies of this photograph? The fruit from our garden \
\ }
J/A( is enough to support the entire/ family for most of the N
\
. ‘ winter. We call Fred, John, Paul and Marty the “Fantastic ’
% ' ‘. ot . -
Four." i ‘
Y

¢ >

The Fry readability nomograph was used to determine the grade -

. , ‘
level of the reading selectlons. The average grade level was

" determined to be’ 7.0. In a pllot study, when read1ng selections

were found to contaln words which proved to be véry dlfflqnlt to
4

o
the subjects, the reading selectlon was rewritten with the-trouble-

— some word deleted. .
e
. ‘ " ' - Administration of Eye-Voice Span Progedure.--

-~ [

Eye-voice 'span tests were carrled out durlng November and
, 7. . *

December of’ i976. . . ; °

2

N -* Each subject was seated in front of the scan box and informed

7
- by the experlmenter about the eye-voice span measurement procedure

e and the operatlon of the scan box. The folIowing 1ns€ruction5 were .
o ' . then 'read:

- . ) #his procedure is called an eye-voice span test.

Wﬁen\I hgrn en the lignt inside the box {(Turn on‘light)," ’
> ¢ * ' . * N\ AN )

- \‘i:) : you will see a paragraph through the two-way mirror. )

(Turn off light.) Begin reading .the paragraph aloud fh-

= ‘. ” ® )
‘ T mediately. At some _point in the paragraph, I will turn P \
’ ’\- (42

’ - Off the light a?_/yﬁx will no longer see inside the box. .
. g &
r. S{nce most people s eyes trave; a little bit ahead of

. » . 4
: bt
‘ »

wr

- . - .

. »
.
S
> .
. v
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fifteen and twenty minutes.

M v

™
46 L . R
their voices when reading aloud, you will’probably
remember some words past the point where the light-. | .
was turned off. Say theﬁ.aloea.. . . . )
There are 35 paragra;hs in this procedure. The first 9
three ere just for“practice. While each sentence will - l
make sense by itself, the paragraphs are made up of un-
: relate_ﬁsem:ences. . - N 3 ' . " ‘ ”
In order to familiarize the subject with tﬂe procedure and put .
him at ease, three filler baragraphs were used to begin., Results
on filier paragraphs were e:xxrecorded by the experimenter. After \
the completxon of the practice paregraphs, the procedure wee carried ‘
oud.nﬂnl fifteen LE and fifteen RE selections were completed. The ]
selectxons were choeen in random order froﬁ'the shuffled pile of | - 2
reading selections. * - T .
4 ) - s
The, experimenter used a spirit duplicated score sheet. The

~—

score sheet contained all 40 target sentences, numbered to cor-
S

respord with the readxng selections, and thh critical points

underlxned. TQe experxqenter circled the last consecutive word
remembered by the subject affer the critical point when” the scan -
box light had been extinguished. He then proceeded to the néxt

reading seleerion. The entire testing procedure lastedvhgtween,

N

N

Scoring of Results and Statistical Analysis

~>

A scoring sheet for reeults was filled out for each subject. T N

Information on the. gsheet inc%udeh the subjeé%!s aasiQneé number N A

¢ N ‘ ..

: 53 i
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-

.\{

(Numbers 1 to 30 were in Group I 3pd Numbers™. 31 to 60 were in
‘\

Group II ), his Cooperative English Test Total Reading raw score,

and his ege. Eye-voice spen lengths were recorded for both left-

and right-embedded sentences at each of the five critical positions.

’
<

11 .
Terminations of exp-vbice span at phrase boundaries were marked with

a plus sign and all other termantxons with a minus.

The followan results were tabulated:

1. AVerage eye-voxcerpan for Group I, Group iI and Total

b -

, S\;bjects ) - ’ ’

N\ . . .
2. Average eye-voice span for each critical position for "

>
. i3

both groups and total - . . S

he .

3. Average eye-vdice span for each crltical posxtlon of

rxght- and left-embedded sentences for both groups

and total . - .

- L2 R
4. Average eye-voice span for left- and’ right-dmbedded
sentences for both groups and total -

5. ,Percentage of positive terminations for both groups °

‘. and total @ , ' ‘n
. 6. Percentage of positive terminations at each critical °
\\\\ ‘ ' it N ) " \ !:
position. . . o
> *

.
1

~ In, order to determxne theJStatistical slgnificance of the
hypothesized differences, 7tests were calculated for each

" hypothesis. . : ' .
. ‘ . o -

g, -
'

>8 -

“~
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RESULTS . [ >~

" -
~
.
. « .
‘ B 4

Hypothesis 1 o )

@
¥

Hypothesxs 1 was concerned w1th whether tne eye~voice spans of

2

readers sxgnlfxcantly tended to terminate at phrasg and’ clause

=

Mean percentages of EVS terminations at phrase and clause
5 — - :

boundaries.

-

-boundaries were calcqlated for high and low readers and for the -

sample as a whole. Percentages were caIculated%for.eachmcritical

a

posxtxon and at all posxtlons together. Thesefresults were sub-

-

)ected to t-tests of s;gnificance agairnst a chance percentage of

' 33.3 (since one-third of the possible EVS terminations wete at
. 1
Table 1 licts the results.
: . ¢
the EVS of all ‘readers at all JCritical positions -

syntactic boundaries).

!
'As predicted,

sxgnlfxcantly tended to terminate on the ¥ast word of phrases and ’

clauses. *TErmlnatxons at syntacsic ‘boundarjes accounted for 57.5%

s

of the total term;natxons. Both Group I and Group ‘II readers

exhxblted such tendencies to slightly different averages: 60.9%

7

/ for the high readers and 54.1% for the low ;eaders.

EVS significantly terminated at syntaciic boundaries at eafh

" critical position for the entid% sample of 60 subjects.

- -~

The mean

F il
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- TABLE 1
¢ ‘ N
MEAN PERCENTAGES AND t VALUES OF EVS. TERMINATIONS
s AT SYNTACTIC BOUNDARIES
! ' .
Critical K s
» Position ' Total Group Group I. ‘Group II
(N=60) (N=30) (¥=30)
| -~ ‘.
- . /\ b b
Mean % .S.D. t2 Mean % : s.D. t Mean % S.D. .t
. ] 3 . -
1 39.6 20.1~ 2.43 41.0 22.3 1.89 38.2 . 17.8 1.51
— .
2 —71.1 18.8 15.57 70.0 18.5. 10.87 72.2 19.5 10.93
« ) K .
3 . 62.5 21.4 10.57 63.5 -24.8 6.67 61.4 17.7 8.70
4 48.9 20.2 5.98 56.0 . 20.8 5.98: 41.7° 17.0- 2.71
5 62.6 l6.6 13.67 68-.2 19.1 10.01 56.9 11.2 11.54 *
> v N - ‘
All 87.5 . 10.0. 31.71 60.9 10.3 14.68 54.1 8.5 13.40

~

1

3For 58 degrees of freedom, a
?For 29 degreés of freedom, a

Note. t-tests taken' for each

t value of 2.00 is needed, for the 5% ;Lvel of confidence.

t value of 2.04 is needed for the 5% level of confidence.

group at each critical,

percentage against a chance percentage of 33.3.

.

[}

posiiion tested the acﬁﬁ;l mean EVS




49

percentages of such térmlnations ranged from 39.6% at Crxtical

Position 1 to 71.1% at Crltlcal Position 2.

However, not all results at each critical position were « o

A

significant. High' and low rgsders considered separately both

failed to significantly demonstrate terminatlon at boundarles

>

. for Position 1, the first critical position in the target sentences.

At each of the four subsequent critical positions, sxgnxficant
. A

chunking was noted.

Hypothesis 2

Hypothesis 2 was concerned with the possibility of a difference

in tendency to terminate EVS at phrase and clause boundaries- between

’

" high and low ability readers.

t

¢ + 'In analyzing the significance of differences between the means

of Gioup I and Group II at all critical positions combined the over-

all hypothesis that there will be no significant difference _between

N
high and low groups in EVS terminations at syntactic boundaries was-
«
rejected (Table 2). The mean percentage of EVS termination at phrase

or clause boundaries was 60.9% for-Group I and 54.1% for Group II,~
and the t value indicated a significent difference between the two
groups at the .05 le§e1 of confidence. .

However, when each critical position was examined separately, ;
three out of tHe fxve critlcal positions showed no: differenceibatween
hxgh and low readers.. In Critical Positions 1, 2, and 3, readers in
bgth groués revealed no significant difference in percentage of"terh
minations at phrase<fnd clause endings. (At both Critical Positions

4 and 5, Group; I readers showed significantly greater percentages of

ES¥/ . « :' -

=




- TABLE 2
: '
MEAN PERCENTAGES AND t VALUES OF DIFFERENCES
BETWEEN MEAN PERCENTAGES OF EVS TERMINATIONS
’ .~ AT SYNTACTIC BOUNDARIES

~

Critical
Position Group I ° ' *  Group II
) Percent S5.D. Pexcent
*(N=30) {(N=30)

+

41.0 - | 8.2
70.0 . - ‘72.‘2
63;5‘ ‘ : 51_4',
56.0 .‘ h 41.7
68.2% 19,1 - 56.9
§0.9 . 54.1

.

3For 58 degrees of freedom, a t value of 2, 00 is needed for the"

5% level of confidence. *




- .
terminations at syntactic boundaries. At Critical Position 4,
~
& .
GrouprI subjects terminated’ EVS at a phrase or clause ending an

v S

average 568 of _the target sentences, compared with 41.7% for the

Group II readers. At Critical, Position §,“Group I Scored 68.2%

&

and Group I1I,56.9%. ) '

¢ nggthesis 3

Hypothesis 3 was concerned with whether there is a significant
B toe

difference between the average eye-voice spans of high and low

ability readers. ' K

The mean EVS in numbers of kords for right-embedded sentences,:

oleft-embedded sentences, and all sentences ‘together were calculated

)
3

for all subjects and for the high and low grquﬁs separately. Table 3 ”

-

presents. the t-tests of sxgnificance of the difference between sample

group EVS means for both types of target sentences and for all sen-
® . .

[ : i \ .
tences. All three t-tests were significant at'the .05 level of

-’

confidence. .

¥

The mean EVS in‘pmuar of words for Group 1 redders/Zas sig-
nificantly longer than the mean EVS for' the Group II readers. The

mean EVS for Group I was 3. OO words and for Grouwp II, 2. 62 words.

14
£l -

Group I readers had longer EVS lengths for both right-embedded

, and left-embedded sentence structures than did the Group II readers.

—

Mean EVS for Group I was 3.05 words for right-embedded‘sentencesﬁ

¢ompared to 2.59 for Group 11, and 2.91 for left-embedded sentences;

1

1
o
3

i

H

comparea‘to 2.67 for Group II..

EY

s

J

Jow syt




- TABLE . 3

bY

{ M B
MEAN EVS'AND t VALUES OF DIFFERENCES
BETWEEﬁ\SAMPLE GROUPS' MEAN EVS.

e --: ----- 1] A ‘(‘ °
. i ) / ) -~ 7 :R .
Right-Embedded Left-Embedded All Sentences \
> . ~ * ’ - ’/ >
- Group, Mean.- . S.D. . ., Mean S.D. ~_Mean .., S.Dp. N
All Subjects ~ 2.82 .45 ) 2,78 - .41 © 2,81 .37
(N=60) ’ Y ' * * 2
LI S 3.05 .46 2.91  _ .47° . 3.00 .39
~ . ) . R
II 2.59 .28 ' 2.67 .30 32;52 .22
(N=30) ) . i . . « K
AN A2
£ 4.60 ﬁ - 2.3 /o ass :
) - ) ‘ & \ . 9 . R N
P Y
nq . N \ ! ~ P
] . ’ y : ‘ . :
a_g-tests of the difference between sample means of di'bpp I and Group II were calculated
for right-embedded sentences, left-embedded sentences, and all sentences.' For 58 degrees of
{reedov, a t value of 2.00 is needed for the 5% level of confidence. . & .
» A : ) ‘ oo -
. o \\ , .
™~ . ' \

Zs
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Hypothesis 4

fa

Hypbthesis 4 was concerned with whether there existed a

-

S significant difference in the average.eye-voice‘span of students
. reading more and less predictable sentggces. Results did not
. o

" A K support the hypothesis that more p:edxctable (i.e., right-embedded

sentences in this experiment) syntactlc structures will result 1n

x

longer eye-voice spans than less predlctable (i.e., left-embed/fd)

N structures. ' .
- L]

' v In analyzing the mean EVS lengths in words over all critical

>

. 3

. . positions combined (Table 4), no significant difference' was found

between the mean EVS for right-embedded sentences (2.82 words) and
: . NS
: for left-embedded sentences (2.78 words). el o« |-

i ¢
-

. ¥
. However, the mean EvVS lengths for each critical pos1tlonJ
R ) Lo separatel (Table 4 and Figure 2) showed that subjects do react

*

~ dxfferently 0 the two dlfferent syntactic structures.

¢

Crltlcal Posltlon 1: Subjects' mean EVS was s1gn1f1cantly

1onget for left- embedded santences (mean = 303 words) than for

. .
rlghtwembedded sentences (mean = 2.76 words). e level of slq-

- v ¥
\

nificance was .005.

1,

‘lonqer for left-embedded sentences (mean = 3.29’woras) than fo{}

LY LR

right-embedded sentences (mean = 2.84 words). The level of sig~

nificance was .005. ¥4

g \ L S
embedded mean EVS was somewhat longe# ‘than rlght-embedded

v

61 =

“

Critical Position 2: Ségjects"mean EVS was again signigicantly

. Critical Position 3. .No signifxcant differences, though left~

4

-,

Critical Positfon 4: Subjects’ dean EVS was significantly ionger

e for right-embedded sentences (mean = 2,75 words) than for left—empedded

< » R ‘?
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. . TABLE 4 -
] . 5, '
MEAN EVS FOR RIGHT-~ AND LEFT-EMBEDDED'
SENTENCES AND t VALUES OF DIFF?:RENCE BETWEEN MEANS
i, N .
s : s
Critical ) . :
Position Right»Embeddegy’\\‘ Left-Embedded E? - Significance
B
Mean s.n. Mean S.D. ; e ~ )
) : - )
"1 2.76 .72 3.03° -.79 10.76 ~ .005 :
2 2.84 © .51 C o 3.29 1 4.02 ' .005
e s . . . TN
3 2.59 .78 2.72. -le4 © . 1400 Ns T
. . ’ LA - e
4. 2.75 .78 2.32 ., .65 . 3.28 ™~ 605 '
5 =~ 3.24 .89 . - 287 - .68'° 2.57 ”L ' 01 - )
All 2.82 .45, > 2,78 .41 .51 NS
e - _ ’ ™~
L] - '4': ) . "
—~— ? - =

. : . * . . . ~
3ror 118 ‘degyrees of freedom, a t value of 1,98 is needed for the 5%-level .of confidence.

,
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.
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| AN a ‘} ' .
E - ’ 5, ' . : ) L

;‘! L. e - S . . 3 ;
(mean = 2,32 wo#ds{. The level of\sxgni%xcance was .005. / ’
li ’ < \ 4 b ' . ’
" Critical Position 5: Subjécts'\%;anwEvs was significantly
N I / B . .

longer for right-embedded sentences ﬂnean”= 3.24 words) than for .

_ left-embedded (mean = 2.87 words).,'&he level of significance was,’

i . !
. - ‘ ) b
.01, , ) i 2
Y . /’ '
13

ﬁxpothesis‘é

 Hypothesis 5 wa's concerned with whether a difference existed ™ .
o .

between high and low readers in the amount of adjustment of EVS

A

between critical positions.

”

Table 5 summarizes tfe neans end standard deviations of shifts
- , . t , . q —
in E¥S length by critical position and for all critical positions’
combined. An -examination of the t values indi¢ates that there is

no sighificant difference in the adjustment of EVS between critical

pOSltlons or. among all critical positloﬁs for "each group. For all

sentences combxned at all critlcal positxons, the mean total Shlft
o .

in length of EVS for ‘Group I was 6.57 and for ‘Group II, 5.91. .The

L

resultlng t value of 1.110 fell short of the 5% level of confidence.

At~none of, the separate crxtlcal positions did the t values of dif-

B

ferences between groups reaqh s19nificant levels. This 1ndicates

I . (R Y

that both groups adjustgﬁ EVS in esgentially the same manner.

4 -
Since the issue of syntactic st}ategies in analyzing sentence

'’ structures was an important one, and sxnge eye-voice span is one

)

posslble avenue for perfotmlng such analysxs, the mean EVS for both

Group I and Group II was obtained. for eaéh critical positxon ﬁn each

s ~ ./
of the sentence structures, as shown in Table 6. Figure 3 presents .
) - / .

' / . ~ . .
. N . N
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58

TABLE 5

MEAN SHIFTS IN EVS BETWEEN CRITICAL POSITIONS

4 C ~ .
Sentence Type Group I . Group II ) - %
and Critical . EVS Shift — EVS shift . ,
Position (in words) (in words) g_a

Mean S.D. " Mean S.D. *
Right: 1--2 .63 .62 .53 .51 .685
Right: 2-»3 .78 .41 .82 .56 316 |
Right: 3--4 .91 .66 .65 .54 1.670 )
Right: 4--5 ., 1.10 .80 v 81 .73 1.469
Left: 1--2 .82, .59 .75 .52 .487 —~
Left: 2--3 .94 .55 .95 " .70 .062 )
» - 4 I . 4
Wesrt: 3--4 J59 . .47 .46; .53 1.008 :
Left: 4--5 .67 .75 .700 .59 172~
Right: A1l ) 3.42 1.46 2.90 1.77 '1.240
. ' / _ . '
Left: All 3.09 ' 1.68 3.02  1.23 .185 .
> Ay anl 6.57 2.34 5.91 2,27 1.110
~ ; N =
- '
. aFor 58 degrees of freedom, a t value of 2,00 i needed for t:he -
5% level of confidence. . .
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)
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TABLE 6 _ ‘
, ’ - . N N
’ MEAN EVS FOR RIGHT- AND LEFT-EMBEDDED SENTENCES
( , »~  BY CRITICAL POSITION . Coy
L . : oo e
==ty “ . D
. Right -Embedded . - Left-Enfedded < -
Pritical ' ' Coe 9 § i
position Group I Group, II, . Group I. - \\“\‘Group II ~
i . Mean S.D. Mean §.D, ° ., Mean S.D. &gﬁz S.D.
< . . | ) . ;x . -+
. . i . ’ , x"-\...'m/'-\ ~
)L '3.00 .83 . 2.51 .49 3.19 .92 2.88° ~ .61 \
.\ . - . »: . ' B
2 J, . 3.03 .38 2.65 .54 _ 3.43 .69 3.15- .71 ‘
3 2.79 .87 “¥2.39 .63 2,67 .77 % 2.30 .43 -
. - . . < <8
4 o 2.97 .87 2.54 63 2.46 e 68 - 2378 .59
’, ¢ . - - . fv N
5 . 3.58 .95 2.9 .70 . .2.93 .86 , 2.8l .44
v ,_,: ~ 1 .
~ L ”
- . . N e
- ’ 1 . .
0, ! - 4 4 . » . ~
1 ,
) ./
PR H " \" ‘e
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CHAPTER V

SUMMARY AND CONCLUSIONS

{ [ 4 0
Results from the present study strongly supported arguments

for the psychological reality of syntactic chunks, a phenomenon

which had béen previously demonstrated by several .studies utilizing

&

Y
an eye-voice span methodology simil%r to that used in this experiment

i
}

and by several studies using speech processing methodologies.
%

Readers apparently used the surface étructure of the material

)

undergoing deceding as an aid in processing.

Hypothesis 1: EvVsS Termzkgtion at

Phrase and Clause Boundaries V&rsus Chance

-
S
-

Under the assumption that eye-voice span reflects internal
proéesses during reading, it was found éhat readers Sended to decode. .
,'_by using surface syntactic constituents. In sentences cgmposéd othl'
threefword phrases and clauses, readers in both the better and gobrer
reading groups tended to stretch or contrécththeir eye-voice séans
to the boundaries of phrases and clauées to the extent that almost
¢ twice the number of;eye-voice span terminations ended at'syntactic
boundaries ds would have been predifteq by chance oecurrence alone.
Such findings indicated that syntactic units play a powerful role in
the decodiég pzoceég. :

{
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This phenomenon of boundary reading was significantly present

at all critical. "light-out" posiffggs/f&ken together,. and at.the

four later critical positions fof each group. It was not sig-

nificant at Critical Position 1 for eithei;group. Position 1 was

. \
located at the third wQ&d in each target sentence, the closest

. . A
of the five positions to\ the left margin ofNthe reading selection.

A\ 13

This study.was ﬂog designed to investigate any cause of the drop
in significance, but it maf be conjectured that the movement of

the eyes across the page and down a line in the return sweep may‘

be slightly disconcerting to the reflection of syntactic ana}ysis -

Al

’ .o ¥
by the eye-voice span. 1It may also be noted from Figures 3 and 4

S

t?at the return sweep -did not apparently-disturb the lenéth of

’ " P
eye-voice span at Critical Position 1 to any great extent, as
s/ , a @ . '

average 'length is even shorter at qu?tions 3 and 4.

3
& " ) -

: N
. k "
Hypothesis 2: EVS Terminations at Phrase and
Clause Boundaries, High Versus Low Readers

r

- ]
. W

High ability readers at the tenth grade level utilize% surface -«
‘ phg?se and clause constituents significantly more}effectiveiy thaq
low readers, as indicated by the mean peféentage of EVS terminations
at all positions. "This hypothésis was based on findings by Rode

‘. “‘ 4
(1974) that the third grade subjects in' her study were superior to

"7, M~
s EVS terminated.

the fifth grade subjects in the number of pHrase boundaries at which

Rode explained this by arguing that the older readers

'y kY

tended to utilize larger syntactic structures iﬂﬁaecoqing{ "This .

’

would seem to indicate that older readers attempt to decode or ,
’ ) s /

'chunk' a unit of meaning which was a clause fathe{ than a phrase"

» o - ~

1
-




(p. 137). It was assumed by the author that high school students

of both high and low reading ability would be equally adept at
utilizing the simple three word phrase and clguse°structures of
the target sentences, though they would probably differ in ability

. . "
to deal with more complex structures.

-
.~

However, there was a significant,difference in the utilization

Y

of these very simple¢phrase and clause structures between high and

low redders, , Resuﬁts indicated that different types of syntactic

units result in different percentages of terminafions at syntactic

boundaries in Groups I and II. As seen in the sample target

. sentences below,‘Critical Positions 1 and .2 were both located in

»

simple, three word'prepoeitionaIQphrases. Critical Position 3 was

the first word in a verb'phrase in the right-embedded sentences

and the frrst word in a relative clause in the left-embéddea sen-

tences, and was in both cases preceded by two preposrtlonal phrases.

No dlfference was found between Group I and Group II for tH€se three
14 - %

critical positions. Both better and poorer readers at the tenth

-

grade leviél were equally able to deal with short prepositronal phrases,

L1

and to gtoup them into syntactig units.

' . \' ' : I‘) ——
Right-embedded: During last’ summer my neare: neighbor

» Critical Posrtlon- — . 1 2
I '
grew garden vegetables which won prizes at the‘fair for
.

"

.their size. -
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\

Left-embedded: Before the storm tne old’bagtain who

-

Critical Position: 1l - 2 3

"

was lame sailed his ship past the lighthouse into a port.

4

4 5 Co- e

Differences between the sample groups developed at Critical

Positions 4 and 5. In the right-embedded sentences, Position 4

.

was located at the end of the verb phrase and Pdsition 5 at the

end of the relative clause. In the-left-embedded sentences,

Position 4.was at khe end. of the relatlve clause and Positlon 5

at the end of the verb phtase following it. Evidently the low

.readers had greater difficulty witﬁ syntactic organization of the

verb phrases and relative clauses than did the high readers. A

Ky

similar finding was discussed by Rode'(l973), who found that-
C .
younger.readers E@d cénstricted eye-vof%e spans in verb phrases.
. O .

J
- ‘ . ]
. ﬁygpth351s 3: EVS length,’ : -
High Versus Low Readers . -

3

‘

- - . v

.That high readers have longer eye-v01ce spans than low readers

w * 3

has been a vxrtually unchallenged concept -since the 1nceptlon of
¥

use of the EVS teghnique. The present study utilized rxght- and

left-embedded sentence strugxures to%test eye-yoice span and
\ .
supported these findings. Better‘tenth grade students averaged

almost one-half word longer eye-voice spang than poorer readers

‘on both right+ and left-embedded santences. The difference in the

lenéth.of_EVS of the high and low readers was statistigallyvsig-

Y »

nkficant. - _ . ™ R
. oo o

(T,/
-
-
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" difference was not found, however. '

66

It might be noted here that the mean eye-voice spans for these
. S

two groups canhot be generalized beyond the very specific sentence

structure typesiused in.the study. The construction of the target

\

sentences was accogplished according to the specifications that. ’

I3

each sentence be @ntirely composed of thr¥ee word phrases in a L
RN

specified order. Such a peculiar construction could not but be ¢
expected to influence eye-voice span length, especially in the

light of literature reviewed that strongly suggested that eye-voxce

span and eye movement in general‘are significantly affected by

syntax. ' -

4

. Hypothesis 4: EVS Length and Predictability
-’ B . . . " .
Results did not support the experimental definition of pre-

N ..
d1ctab111ty as applied to right- and left-embedded sentggceﬁf‘though

-~

a definite interaction between the two different types of sentence

4
structures and- eye-vbice span was apparent

Itgwas expected that Evs\length would- be sxmilar at the be-

glnnlng of the senténces (i.e., Cr%tical Positions 1 and.2) for:} .

both right- and left-enthedded’ sentekces. Then at CriticaL,Positions

‘4 and 5, which were located inside of’and after‘the‘embedding, the

mean EVS length for the more pPredictable right-embedded sentences

P A

-

would become significantly longer than for the left-embedded sen-
. E N

;

tences, thus making the overall mean EVS for right-embedded target

sentences longer than for left-embedded. A significant overall .
. b b . y ’

£

'}

~3

Sl
¢

©




'embedded in the region of the embedded clause and of the verb. ' A\\\\\\\

- showed no difference between right- and left-embedded E£VS length on

Ty

+

+

The results might begt be discussed with regard to the in-
J
div1dual Critical "light-out" Posit%pns- A, Critical Positions

o

4 and 5~ B, Critical Positions 1 and 2' and C. Critiéal Positicn 3. ”

'a. Critical Positions 4 and’ S (/region of embedding and Verb\

phrase). As hypothesxzed, the ‘more predictable right-embedded L\\‘ ' //

/
" target séntences obta;ned longer eye-voice spans than did the left-— \\\ .

Apparently, the eye-voice span is related .to the difficulty or

.
’

&
predictability cf syntactic structures, even to the poxnt of being

k4

significantly gifferent when encountering structures which are only . v

slightly different, such as right- and left-embedded relative clauses.
If this"s so, -then eye-voice span can indeedu:f used as a tool to

investigate internal syntactic processes. . ..
s ’ ki

]’B. Critical Positions l and 2 (region of 1ntroductory preposi-

tional phrases). The results, unexpected though they were, clearly : ~

’

* indicated that subjeéts eye-voxce spans were longer in left-embeddgd

(1 e., those hypothesized as being less’ predictable) sentences than
in right-embedded . (i.e., those more predictable, according to the

) N
hypothesis) in this regiosn, despité the fact that this intrdductory

region had 1dent1cal syntactic structure in both types of sentences. .\

I
-As a result, longer eye-voice spans for left-eﬂ%edded sentences in v
¢
this region balanced ‘out the: Ionger eye-voice spans for right-embedded
-, /-\
sentences in the later part of the senterice,” and tests of significance. .

-

[y

an overall basis. - ’
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vls ‘
o b o '
; ' Why this phegpmenOn was not reported in the Levin, Grossman,
; - Kaplan, and Yang (1972) study ¢af only be conjectured: This pre-
o . " * a

vious study had used only 10 subjects, and the finaings may have
been more tEnuous than in the present study. Such a phenomenon

might, therefore, have gbéne unnoticed, especially since six of the

eight critical positions utilized in that study were located inside

.

- . of or after the verb phrase embedding ‘and less attention was given
& . .

to the beginning of the target s;ntences:
8 . “ - B
Results of this study seriously call into question.the'concept
<

o of predictability in right- and left-embedded sentences proposed by .

. _ Levin and Kaplan (1970) and Levin, Grossman, xaplan, and Yang (l%

It is apparent that their explanations of the inte§action between

! eye-VOice span and predictability (i.e., that greater predictability
. . . . £

of sentence structure yields a longer eye—voice span) were eithér

‘e

v
. .~

completely inaccurate or overly Simplistic as far as their work«xith

. ‘ . . o . r LY
. right- and left-embedded sentences was concerned.

! ﬁ It is not necessary “to explain any of the e)cperimental results

»
. ;

~ ) by a theory of predictability. Indeed, a simpler explanation wpnld

be concerned with placement of the critical "lights-out“'positions

t . A

EVS tends to be longer in right-embedded sentences when the critical

position ig to the right (i. e., to’ the end) of the sentence, land"

° 1]

EVS tends to be longer in left-embedded sentences when'the critical

. , VN .
~ position is to the left (i.e., toward the ginning) of the sentence.

14 5 . —
Thus, the apparent differences in syntacticé process%ng of the two

L
43

! sentence structures as revealed by EVS téchniques,'@hich previous

. e v
" v researchers used to support the condept of’ﬁredictability, have pot

'




o . oL ’ - . ! /

been showg to be real differences, but are rather due to an in-

adequately désigned study. - : J t

'y

’
However, while the explanations of previous experimental results

may have been in error, it is not Yet necessary to abandon testing of

the relationship between predictability and EVS. Perhd£; former'

explanations were correct in their general approaches to the topic, -

but’ were too simplistic in-application. The hypothesxs that greater

-

; g predlctablllty (in the experimentally defined use of that term) will

vield a longer EVS has been demongtrated to be in error, but it may

well be that predictability of etructure and EW$ interact in a more
;omplex.nanner. For instance, results from this study can be ex-

plained -in the following way: Readers encounteréng a less-predlctable
(left-embedded) structure at. the begxnnzng of a sentence increase EVS

°

in-order.to be able to utilize a\%arger part of the Eeﬂtence to

.

ilkanalyze the meaning of that structure.. Then, at th;)end of the

"(éentence, EVS’ls decreaded whlle the actual semantic analysisg, of

&
PR

‘the more dxffxculﬁ first section 1s carried outii On the other hand,
a

readers encounterfng no difficult, less-predlct

begxnnxng of rlght-embedded sentences do not find it necessary to
<
lengthen EVS .in order to aid analysis of the sentence. Indeed

le structure at the

toward the end of the sentence they are encouraged to increase EVS

after encounterlng the more-predictable, easxly decxpherable right-

embéddlng. Thﬁs, left-embedded sentences obtazn longer EVS at- the

ki

e begxnnxng, and rzght-embedded sentences obtaxn longe EVS at the end“

Untxl research designed to further analyze the predxctabil;ty

‘of rxght- and left-embedded sentences is carried out, all explanatxons

b -
- .

"br,

.
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, \

of this phenomenon must remain conjectural in nature. At this time,

the literature does not offer any concrete. explanation, d(the

present study was not designed to provide any answers to that

-facet of the problems TN r

A
~

\

C. Critical Position 3 (fdf left—embedded region of the

emhedding, for right-embedded, rﬁgion of the verb phrase) No

-

significant difference was demonétrated at tHis critical pos;tion

between the right- and left—embedded sentences, though eye-voice

. Span was a little longer in the left-embedded target sentences than

o

in the right. This posxtion might be considered a transition pesi- <

, tion between the greater predictability for left-embedded sentenc2
beginnings and the greater predictability for right- dded sentdnce
endings.’ S S ;o //

| |
! Hypothesis 5: EVS Length, Adjustment Between
{{Q . Critical Positions, High Vetsus Low Readers
,er
/‘

) . [ . o
RS ' . ' *

.

It was hypothesxzed Fhat the high ,reading group would utilize

significantly different sxrategies whenqdealing with the two dif-

A .

| fereht sentence types, whereas the low readers would be relatively

4

!

inflexible in dealing with the different syntactic structur S..,

-

This\hypothes}s-was not substantiated. There.was no statistically
o .

significant difference in amount of ‘adjustment between critical

.

posxtions in the EVS of Group I and Group {j -

'

Figures,d’and 4 clearly indicated that, while greatly differing

strategies are used for dealing with the different sentence types, .the

‘two ‘groups of subjects used almost parallel'strategies in dealing with

the same sentence struéture. The méan eye-voice span of the low
. 'K‘ " . C .
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.
] > -

.0f/the results. Certainly, as discqssed under Hypothesis 4, there . !

is an indication that right- and leftiembedded sentences may be . > ’

processed differently, as denonstrated by the greatly variant EVS

-

readings for the two types of sentence structures. If this is so,

and the EVS is actually a reflection'of the internal processes.

necessary to deal wn:h syntact:.d c‘structxons, further studles
should be aimed at f1nd1ng out more exactly the meanxng of shifts

rd ~ I ‘
in EVS length in sentences.

IS
v

Furcifrhore, ‘the indigation that right- and’ left-embedded
. > \ .
sentences are processed-in parallel fashion by tenth graders! re-

gardléss of reading ability, merits further investigation. indica- R L

tioné from the present study‘ﬁuggested that better and poorer high e
school<<eaders utxlize syntax in parallel fashlons, péssessxng

) qualitatively the same attack skills’ 1h dealing w1th syntactic
"-r
constructions and dlfferlng only in quantitatxve degree of &xpertise

’

in utilizing these skills., Fu;theg,r”iearch is necessary, especlally

r e e ¥ N

at lower grade levels and with otHer types of syntactic constructxons,'

f a more comprehensxve understanding of syntactic processes is to be
H ‘

. ’
. LI 4 : . " .
ned. ‘ o, : . I
) . . . .

L)
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. Passenger pigeons no‘longer exist because so many of them were. P

. APPENDIX A ;:>

READING SELECTIONS’

- .

&1l reading selections were. labelled numerically and according

to sentence structure of target sentence, RE for right-embedded and

LE for left-embedded. In the following list, the target sentence is

*

noted according to the line in which it occurs. Original margins

are indicated by slashes.

"RE 1 Line 3

. 4

Every year a great many tourists go to Paris, the'capitol-of France.
Less than 100 years ago passenger pigeons were/ seen all over the
eastern United States. fhe streets are filled with shops where
dresses, "hats, gloves, shoes and/ jewelry are sold. ~After the dange
the cleanup crew found many 1tems that were lost under the seats in .
the gym./ Nobody enjoys playing with a man wn? lacks control

There is no coal nearby; it must all be shipped in.
“ 3 B

RE 2 . Line 3 . . . ) -

) .
k?lled for food. Good players know that it is/ useless to wallop -« Lo
- o , f v b
a ball with full strength because they can't control it if they do-.’
v . em
I'm fine, how about you?/ Until last year Mr. Anthony Thomas often L

visited relatives who lived overseas in the cap;tol of West Germany / s '.’

He never knows where the ball is gozng. The people of other c1t1es

. . \ -

*




¥

- 77

, J .
: - |
in the world are pleased whenever they are told/ that their city

»
N

is like Paris. . .
d . ‘ ' ’ . . !

. . ) AN
RE 3 Line*2
f N <}
Peat isba kind of fuel, made from mosses and other plants that grow

, [ P Y
in bogs. Some kinds of penguins! are larger than/ others. After

i . * -
being fired the discontented worker threatened a foreman who was

L <

standing near -the gate of the factory./ Nearly all of them make

"

the same mistake he does, but to a lesser degree,. The_way to beat

-
- A}

your frlends--and the/ way to. enjoyvhennzs--zs to hit a medzum-paced

- ball, with, control.  There are peat bogs in the United States.

. RE 4 Line 2
P 1 . 4 e
America has so much coal that peat is not used as fuel. Before %&

hittlné the ball, remember to hit it more slowly than/ usual. .
. s o

Without another.word my. twin brother slammed the door which led

A

outdoors to the garage behind our, house./‘“The earliest white
settlers in the Pennsylvania country were .Dutch, Swedes and Finns.

“ In 1787 Pennsylvania entered/ the.Union as the second state--next
4

*after Delaware. I felt like breaking my racket acrdss my knee. -
- v .

-

. NS Co . ' ' .
Line, 2 et .
\ '\ { 3 . A 4

" Pennsylvania ranks fzrst in Ehe making of iren and steeL Phlladelphza

is the four“ largest city in the Unzted/ States koday. Before ,///
- \ e
Chrzstmas day almost every family donated old toys which were usable o

<JZ to pqor children in the c1ty / Let s ée how he is able to do that. a

"

3

Never delay lnlgetting away from the sideline. For almost 200 years




Atlantic coast. The first pioneers were explorers.

‘Assume that your shot will”bé in, and start\balking into, position

it is more important than evei'to/ stay awake. As with Fords most R

. a , : -
- modern cars meed an adﬁu:}ment which helps mileage within one year

. Y P v .
4 78 : -
9 & . o~ ) R .. ’

after the/.founding of Jamestown, Americans lived only along the
. . . R 1

v J

~ L.

RE 6 .Line 3

” L d

for the next return. Most of the land between the/ mountains and
. A - .

the Mississippi River wasrféresgtland. Once you do go to the net,
. A .3 -

Ka

hd - -
after being purchased./ Toco many a player stands flatfooted while

. [
his opponent is starting his swing. Mars looks like a red star.

, ) .. T
RE 7 Lihe 2 . . ' .

-

Mercury travels faster than.any of the other blanetgx‘\hnothér secret

. bl ¢ \ cooe 4

of .anticipatian in tennis is to keep your eyew on the ball. Under-

neath the bed the hungry cat trapped a mouse whlch had crawled up
&>

the stairg from.the cellar 4L One 1dea about the straight lines .

seen on Mars ﬁf that they are wide bands of plants growlng along

water channels./ 1If a_person could‘visit all*the’ planets ha would

, r
find that he would welgh much more on some of-the@ thah on others.. .
. b‘ . « .\ K B ‘- \ )
RE 8 Line 2 BRI T g
-, === ' )

One idea about the straight lines seen on Mars is that they are wide

e

bands of plants qrqwing along &atér channels./ « After the accident

[ N - s 9

all police offlcers wore the uniforms which were marked with fluo~
rescent strlpes for high Vlsiblllty / You may think you always

watchﬂthe ball in‘tennis, But probably ydu don!t.élﬂhy should anyone

O\




79 X L. " .

) go to all the trouble/ of writing anofher book on archemy? The :
'<‘ electric ‘eel ig a fish, not an-eel at all.
. . . t‘ ‘ - ) d
. . [ T . .
RE. 9 Line 3 . ’ _ (-,\\ | )

-

A
Practically every book on tennis ever written has been aimed at

*

- Yeaders wha want ¥ become ‘champions. When gold. was/ dzscovered
P4 -

~ R : s @. .
A,m//* in’ California‘in 1848, szlvet became moie¢25£yaﬁIe than gold for
» a short tzme. Nobody seems to have much/ to say. Without saying

) h1 > 1%
goodbye thebangry husband left the woman that he loved after the

.

# argqument about their budget./ All they yant to do is habe fun,’

- ; , s

J N
~.ang- beat the1r own friends at brzdge. A house in France is built Ex A

-

¢ 2,

soTewhat/ dlfferently than in Germany. ;o c 5

RElO'LinéZ,_‘ ' SN | !

P e o

Theﬁhummzngbzrd is the-ohly bird €ﬁgt can fly backward In 1249

AD, an Egyptzan sultan dzed from szttzné on a ppzsoned/ floor mat? .,. ;“

- 1In the‘;ree tops the dzstant b1;ds flng 8weet songs whlch are .

P (heard by the worke{' in the fields./ You will find a lot of
: .advice in thie bdbkz Don t try .to foIlow ail my.advzce at once, ‘;

Keep concentrating on two/ or three 1deas until’ they becbme hablts.'
fe. .
Many other animals would ‘go, hungry 1f 1t were not for rabbits. ° -

v . v
e . - M . < , ' . e
“ ~
.

; RE 11 Line 2 * - s A SRR

-
A » -

. . : > ’ ’ )
Let's not be wnhappy about this. While you're on .the\tennis court,3
. ~—
you shouid be en;oyzng life. Rabbits eat only/plantS. After three v .
weeks two Ge;man arm;es attacked American troops who ﬁere statloned ; :

’ -, y o . *

. - near the town.of Saint Martine./ Some reasgns are good, some not s
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v

so good. If you take up bridge to make new/friends, play the game .

fairly. " Gexrman/ bombers were doing great damage to English cities,

p—

but then radar began to be used to spot enemy planes
*

RE 12 Line 3 ' .

—————

It's a,polite, friendly game. There are several breeds of tame -

'/ rabbits. Radar waves ;travel as fast as light / Ovek a.period of

&ears tennis w111 convert blubber-into muscle, perhaps, but it
L
won t change your, weight noticeably./ With some exceptions many

competitive sports demand great exertions which are dangerous to

the health of the players / 1f you want to be popular, you'll

al:ays keep tennis a game, not a fight. ’ . :

. - . | | . . | x7
RE 13 , Line 2 . . ,

' Radar ‘waves are very short radio waves. Besides oats, Scotch farmers
razse some other graini agd sone vegetables and/ small fruits. From

-

‘the East the tea ships carried- the leaves which were de31red by all

Y

families in Western Europe./ The wﬂrd.fsciehce" comes &rom the

. < d
 Latin word meaning‘fto know”" If you are lSSRing for qfick changes,

\ ¢ T .

look some-/.place else. Donft make work out of sompthing you should
14 ’ .

bglenjoying. winning or losinq isn't the important thing.,

€
.
-

-RE 14 - Line 3 _ // .

Most doctors I know say that if you want to lose weight, the best

way to do it is to eat less food: Sports tone you/ up, make you

rd

sleep bettér and eat better and feel friskier during the day.

Smacking the ball with all .your might/ is stupid “During last

»
-
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e
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. Summer my nearest neighbor grew garden vegetables which won prizes

,at the fair for their size./ Learning to play good tennis is \

B 7 - . i \
pretty much the same as learning o typewrite or to bake cakes. /
"4 ) ‘
During the later/ Middle Ages universities sprang qg‘xn many cities

‘ “of Europe/ .

RE 15" - ‘Line 2
RE 15 Line ¢

-

In the early days of America almost all the schools were Rrivate

v

schools. Anyone can do it, if he.is diven instructions./ %hroughout
all history few great nations heve helped people who were defeated

after a war against those people./ Some people will become faster

l

typists or better bdkers than others, but nobody will fall cohpletely.

The first/ scﬁools fn America were held in buildings built for othef

purposes. The drxver who migsed his turn hit:the brakes/ violently."

—
~ . .

. ~
* . .

AN

S

*y
.

RE 16 * .Line 3 . e -
RE 16 Line 3

<; v ~ ’
All over the unxted Steles the robin is likely to be the first birda

chxldren know by name. Almost everyone has/ wondered at times about
qﬁestions likKe these. ' The mother robxh lays from three to flve
beautxful eggs in the nest./ Among Afrlcan trlbesmen the powerful
wikchdoctors cure the sick.who, are possessed by evxl spirits from

AN
the gungle /. How can pets be trazned to do trxoﬁs? One og the most

common questxons 1s "How does it work?'.

RE 17 Line 3 oL - L. )
' "%
-Doctors are flndlng more .and more that the mind aqd the rest of the

A‘

body are very cloSely tbed together, Employers/ are.able to place
‘ A\l
* the people they h1re in the kindsg. of jobs’ best for them. The Rdmans

o«
- K

-

»




g interrupted by the devastation of the storm./ Before the days of

:[.C N ' . N . \

T ? [ @ / ’ . \3
b~ ,
planted many colonies through-/ out central Italy. Like most

[
-

doctors our local doctor has some patients who are i1l from the

N\ !
R 4
{ effects of eating improperly./ Some chemicals;change ‘when light
strikes them. Everyonb needs to know something about physics. - -
e ; . . 3
RE 18 Line 2 S

N

Most ‘of. today's pictures are taken:on film--thin sheets of trans-

7 v
parent plastic. Photography is a wonderful hobby./ Since the -

- hurricane stores and factaries haVe resumed business which was

! 'science people in many different parts of the world made up stories

'to explain the qorld as they/ saw it. The Romans opened schools

.~

Hand made educated Greek captives the teachers. There are many .

7

Indian legends7 about nature.

119 Line 2’&‘1 . , A4

-

+
- &

his camera so that the.i ge on the film will be/ clear. During the

vacation the Smith family|visited their relatives who were liVing

a v ~

) i .
near Lake Erie in, New York./ ,For“ien years Caesar had\fought to _push
~

L
the border of Rome's empire to khe north. 'Dhe more light that passes/

through the hegative theémore the chemical on the paper is chang%d

b p
" The hunter climbed to ghe—top of the mountadin. e { e

P . - - , \

- . e

] -

‘ = g .

RE'20  Line 4 - ’ ST Y

..  —
- , . . R

The film .that is used for moving pictures is the same as .the film
- ; .
for ordinary Q-Q;ures.~ There they found a land of/ floweré‘and

.

‘r” - . *

” . ’
. » \ ‘ N\ _ // ) -\
.} - ' t .l : . , Kl
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birds and summsr/;eather; -Twoﬁpeacefﬁl centuries. followed. Some °

. ‘
¢

. ¥
emperors were cruel, overtaxing the/ people till ?armérs and mer-

»

t &

chants suffered. The broken bité‘of the western empire became' the

modern coyntries of/ West Europe Between the mountalns the rollrng

© river ‘cut a pathway which ran directly from the east to the west. /

-

The birds flew oLt and up to the sky. Light meters tell how much

.light is available for taking pictures. ‘

/
3 !
¢

LE 1 Line 2 . ' | *

-The Soviet ambassador ibsulted American ideas, but he praised the ,
‘Microwave/ cooklng saves mu

time; In the yard the .huge doq_nhaqguugs—charned howled its

at the cars on the road. / The townspeople did not realize that he

. . . .
only appeared to be the famous dpctor. F1re towers dot th h111$1des,
= DR
the/ rangers inside belng very careful about farest f1resf" If a

’

~

Cuban government for its actions.

ch11d speaks in her presence, she - appears‘.psulted / Resgarch L

chemlsts are h1red.by almost every chemical factory to search for

\ . ° LY
new ideas. . . :

I3

LE 2 _. inelz > ; /,k L =

Both children and'parents have chores to do. Today is wy birthday,

., ¢

but my famlly will have a party for me on Sunday:/ After ‘the earth- e

* quake

P (.
from rescue workeré at the scene./ The schools were closed becau
T
of " the dangerous snowfall. She kurried into her history classroom ‘\L

m?hy unfortunate victims who were hurt requested some help ¥ — -7

o

. S
-and sdt/ down, openlng her book for last minute studylng. +At the
N

.

sound of the fire alarm, everyoge left the buzzdrzg/ immediately.

0 L4 L]
k33
. . ‘ »
.o 4 . .

, } o914 . e
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~ P

ms Line 2 ’ . ' ‘.
a ’ p)

, His books went flying all over the hall as another student ran into

.t i
. E&hts arm. The girl was cut on the finger./ Across the country most
4 \/ . . ,
small diners that sell hamburgers .lost many sales. to McDonald's -
‘ restaurants during the sxxtles / Hrs look of cold hatred was very

1nsult1ng. If you f1n1sh the homework by six o ‘clock, you m&?‘?@“ﬁ

outsrde to play/.baseball. The .color scheme, of a poon should be :

L - »

! decxded upon before any painting begrns. o ’ *
N Lt Y ) “
coo !
- LE 4 Line 3 . " . .

*

Decorative stones or shells may be addéh to—complete_alflsh tank
Leisure tlme is a precious gift, deay/ tennis is a sport for both
males and-females of* all ages:. when I.go0 to college, I'll begln
studyxng ﬁard but now/ I will take lﬁ‘easy. Af r the class most
of us who had attended enjoyed a meal at the\d&:S

er near the school./

Changes in clothxng styles have made tenn1s easier and more com-
*.

. forkable to play. o )
(’ . “ ) . T )
. , , R .
LE § Line 2 / . . .
M2 Lane 2 Q . . 3

Chemistry teachers stress the use of a scientific method when doing

experiments. I patted her shoulder and went to/ prepare supper.
Alang the river the f1ne homes whlch were flooded. cost their owners

°  over ten mllllon in repair bills./ A person s f1rst‘1ﬁpression of
N ~ .
another may be very wrong. Students who partlcxpate in the ‘Student

Council often/ have a great deal to say about how the schooI will be

A .-,

run. Every girl would lxke to be rich and- have luxur1e5 / We all
) ~

. love and care for her, s1nce,she is so special‘toraél of us.
\ - B

-
v

R . - .




LE 6 Line 2 -
The whole mountainside was fit up in an attempt to see any start of -
, i , . Q‘ .

a new rockslide so that people might run for their/ lives. During
e

mZthe concert the fanous violinist who was drunk dropped his instru-
ment onto the floor with a crash./- Maﬁglgood looking people have

very poor persbnalities. Peter complhined that his poor marks were

a result of/ nabrllty to do his homework when his younger brothers
. \

were q’kan noise.
3

LE 7 B Llne 2. pRe .
The mxners worked hard chopping’ away at the r;_51)~§e"doesn’t take
L $
his -“work Very seriously. “Time limlts on tests are/ short. From a -,
- L4
mogntarptop an ordinary pemson who looks around can see sights beyond
[ 4

L Al

the expectatlons of \nst peopl% / Useless ldeas must . be left out of

'term papers in order to obtain a good grade. A million-dollars is
- v .
-more money thaniiI'll ever see. The crime rate is serious ipr the

/- . . .
" dark street$ of /the inner city. The homework will be done by/

o ' v
béémorrow mdrning. -
- )-‘ ’ . .

. 4 +
N . o~
. Ny 4 . B .
/ . o . Rd N ~ . s, -

IJE 8 ',‘.l...i:.z" [ N - “ "
T : : "‘: / : /
,Adverti §<“think’ they k%ow exactly what the publxc wants. The school

‘ ¥ (=] \ “~

play 1nvolved sever?d costume qnd set changes./ My enemles hhve
1gnored the §er10us problems o cxty facés/, June 6, 1944 saw a Vast

Allled fleet salllng off the/ French" coa?t. Despite hig weight a

football player who is flt runs a male within ten minutes without

ﬁhch irouble // A vitaﬂ task of the newspaper is to ;eport,news_

i
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s

correctly, e n'if that may bother, readers. Mys%ery novels oféen/ ¢
keep me reading long into the late night hours. -~
o . . 4
7 W8
LE 9 Line 3
-

The rescue squad will collect donations tpmorrow. Millions of
. ¢ *. <

dollars are spent ééch year on madazine advert;séments / A fairly

new development, color,photography has only be&n in eXistence for
. £

forty years. Mic:jravq,cqoking savés/ time. During his training'a

ballet dancer who is dedicated exercises his body for long‘hours'
. . ,

< ’ : . ]
despite his weariness’./ Diamond je‘!lry is expenSive, but & diamond

never loses its value. The dictfonary, a_valuable tool for writing,/ —

has mAch in it besides definitions. Airlines'today go‘zo all corners

N . R
of the world. . -

[ ‘ :
LE- 10 Line 2 e - .

)

Florida, a, favorxte vacation spot, is only hours away by plane.

[
o,

The, fastest growxng sport in Amerzca today xs tennxs / lee many

Christians most Mexican c1txzens who are relzgxous attend thexr

S

“churches every single Sunday of the year./ The effect of sthe drug

was proved by tests. After the attack, Israel was accused of
£ 13 s .

ignoring the law. Full-time/ pianists have‘undergone years\gf

. ———

practxce.’ Because no female actors were allowed on the stage 1n

K4

Shakespeare s/ tlmejvboys played the parts of women. .

d < -
!

/

LE 11 ° Line 2 .

Gaod grades are necessa’k to become-a.scientist. We waited unt{I
- ' .
the sun had risen before we dient back home./ Beyond th? hills thHe

v

¥

o
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LE 12 Line 2 ’ ~

SR 87

)

great desert’ which lies westward stretches its sands to the shores

of the-ocean./ Some biologists work on differenttwaysgto improve
- <
the environment. After an early supper, we drove to the/ theater
a— . . R
and arrived with plent§ of time to spare. ‘ Everyone who chooses a

career should be aware of all aspects of it. ‘

.
.

2 '.ﬁ

In the weeks aftet Pearl ﬁarbor, the nation quickly made itself
ready for war. We shail_have tg/go withoqt ﬁa;& or/ her. 1In the
sumner the many people &ho,enjoy swimming mob the beaches;inzéreat
numbers durlng thexr vacations./ Whén our shortstop is at bat the

]

Qpposxng team members play deep. Girls like Joyce and carol’ are

A

[ e

'ﬁlways well/ groomed. The coolest part of the dhy‘is.the early .

but neithet of us received it.

[

morning hours. It was to him and me that this letter was/ ma}led,
’ v

) .

LE 13 Line 4 ) .n”f ’ "

s - i
Camping tents cah be made of lightweight materials, often weign}ng
’ ) ;
' I

no.more than two or thrée pounds. Because of/ a last minute effort,

&

the home team‘finali} won the game. It never fails to rain when the

»

"% wash is hung out to dry./ I've known Alex for as long as I can

\

remember. She said that she would 301n us, i. if she were 1nvxted, and

she " did/ [{o] happilf/ In the ambulance the 1njgred man who .was

conscxous screamed his fears of further injury by a car./ No one can - :

* 3

predxct the future, but we c&n make some good guesses about it. No

]
one was home ‘in the cottage.

2
=

L




LE 14 ' Line 3

Back at h1s hotel ‘he found the reporters wa:,tlng to lnterview hlm.
It was only a few days before he; death that/ she told me to go Yo
a desk in her house and opeh a secret drawer. There seems to be,:‘

T ‘ l
W
7

something wntten on this/ scrapbook. Between the trees the l;.t,tle
. . , o I
«deer which was orphaned nibbled the grass until the night with itg,

© )

dangers / }here wereé fabulous sunsets, as well as beautlful sk1es
4

‘at nlght filled with stars and rnnmed Wltg snowy. mountalns.“

>
¢ 8
» ) LR 3
<
Every,one who passes the .
. ] c ’ \:; Y .
entrance exanunatlons may begin college work J.n/ September. D\% B . j‘
T * ’ ) roLc
the film most people there who sat forward missed ‘the argument ins.
B N £
the back of the theater. 7 Why don t you send John. and me copies, of

»

this photograph? The fru;t from our garden is enough to support the,

¥
entire/ fanuly’ for most of the vunter% We call Fred %ohn, ?aui‘: and

* 1

Marty the “Fantastlc Four "'F o - 2

te
P

.

16 , Line3 . . - | : ‘g\ ..

. s \
From the top of the mountain, one can see for mles arolmd 'rell us
‘¥

what the stcn:y is about or we won t lxsten / .Just becausegithe facts -

S 3 [
° rd

dxsagree with me is no reason for me to ¢ my nd.f _We nocked

the team as they came out/ on the field.. A ter the‘ pitch the baseball

A v - L

runner who had smgled dove toward second w:.thout a h0pe of xeaching

it. / Most people agree thar. it is wrong, but many Vill dq it anwyi

Have you seen them doing itz o . ‘ . -
. \ ie e




‘a plan crash. ' Three-leaved plants“may“be poxson xvy / In the
‘\1_/

IE 17  Line 2 . ' ' ‘.

P .
Roberto Clemente, the well-known b’?eball;ggayer, was killed in

meantime tpe speed skater who had fallen raced once more againét
his opponent from Central Europe / Mark Twain was a young man

when he piloted a steamship on the M1851551pp; River. Many of

the raw.materials used/ in our factories are imported from over-
i
seas. When I meet Jack, he is always glad to see me.
S

' / - N . -

LE 18 Line 4 ) C ' E - -

-

The crisp newly-fallen saow hung off the branches of the pine trees

3

. like huge blankets, Iqjections to ward off/ disease are now .avail-

—

able for’almost everything, from mﬁmps to smallpox. Nearly everyone ~
in the audlende/ yelled their opinions with harsh boos and hissesfb
)Taxes and the cost of living are rising each month, but paychecks/ .
are not. .Since early January the cold weather which covered Ohio
caused icdy spote in many %Aaces on the roads./ The trees at the ;/“
top of the hill stood .over the rolllng valley below.
‘. N | , . o : ’

LE 19 Line 2 ﬁ ' R

The helxc0pter, first ‘used in the’Korean War, may one day become a

"~

popular form of transportatlon for many/ people. At the museum many

younger children who wander about see the bones of huge dinosaurs

-
- Y

from the past./ There, are dozens of books on tennis in our tonn s

N -

library. , Don't try to become an expert skler during your’first/ day

-on the slopes. Advanced swimmers can be of great help to anyone who_

.finds himself in trouble in the water.

-~ o

SN -
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LE 20 Line 3
\

1
Y

When you stop hav1ng'fun at sports, youfwlll probably stop winning,
. "\\ »
Keep a song in your heart,.and you'll he all/ rlght People dislike

playlng with someone who hits the tennis ball too hard In Paris '

-

there are no'tall bulldlngS/ hiding the c1ty Before the storm the»

old captain who was: lame sa11ed his “ship .past the lighthouse into a

port /. There must be somethlng else wrong. He never knows where the

ball is going to land. e -

*

Filler 1 L

+

People all over the world have told wonderful stories of their past.

- ‘ \
The science of physids is partly a study of/matter. Many cities
, - .

throughout the world|still copy the Greek-Roman styles of building.

Many legends have some/ truth in them. They are easy to tell apart

and each.one is usefyl in its own wey.' All places of any importance

and/ all people have names. The oldest of the national parks is

\1 . /
Yellowstone. Che city of Canada is far bigger than.all/ the othefs.

. -
Filler 2 - ‘ 2

°

It was ot s\\prlslng that men found natural gas when they were

dlgglnq for oil. The c1ty gets its. ‘name from a high/ hill that
. i
rises Behind it. When people first looked at the moon through :

telescopes, they thought that the plalns/ were seas. Despite his

¢
filthy appearance, the youngster refused to take a bath. The pilots'

strike had grounded/ airplanes for three days. Nuclear energy plants
may someday provide us witﬁ most of our electricity, -




‘Filler 3 _
ol . .
Pilots who fly large jets.earn large salaries. Scientists axe‘un:
. ) ~ "
5, : . . i
sure whether air pollution causes the earth to/ become warmer:

»

Many Americans have no knowledge of the location of Bhutan. Eighty-

b
r

four percent of ali American/ roads.are"counéry roads. Almost every

.

large Ameriq‘n city has at least one museum. When mén first began-

trading with/ one another they needed ways of countlng and measuring.

v

Everythlng in the world is made out of about 100 simpley substances

.

we‘call elements

Filler 4

Most metals do not stay shiny and clean for long when they are ex-

posed to air. The beople of long a96 made up/ many stories to ex-~

plain the pictures they saw in the moon. Jupiter was the king of

[ . P

the gods. Each planet has its/ own pdath around the sun. Ane;ican

s

‘ porcupines are good tree climbers. Tpe)riders carried mail in small

8
leather/ bags. .Some people call printing the greatest invention of

3

thé past 500 years,

L

Fillef 5

In reglons of warm summers and cold wintefs some anxmals change their |,
dress ‘with the seasons. 1In the Mlddle Ades/ puppets were very popular.
When a plant breeder starts work, he has in mind the klnd plant he

would llke to get,/ 1In the early days of the West the cattle roamed

over the plains for most df the year. Field mice do a great deal/ of

1damage to crops. There are now: huhdreds of thousgnds of miles of

a3

# fco;xﬁrete highways in the Unjted’ States alone.

\
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APPENDIX B
N TARGET SENTENCES ' a .

Sentences labelled RE are righ&~e¥beddqq, and sentences

labelled LE are left-embedded. CriticJ& "black-out" points are
v \ . ," R . ‘e
underlined. . \ . . L

RE 1

v

| r~

. | ~
After the dance the Ccleanup crew found many items that were lost

(NS
under the seats in the gym.

. ! ,.
RE2 ' - ‘ /.

Until last year Mr. Anthony Thomas often pisited relatives vwho ,

n

‘lived overseas in the capitol of West Ge

" RE 3

'RE_4

Without another word my twin brofher slammell the door which -led
outdoors to the garage behind our house. //7

RE 5 ’ )

Before Christmas day almost evevy family dona ed old toys which were

LY o




—

RE .6 ':

S

As with Fords most médern cars need an adjustment which helps

mileage within one year after being'purchased:

@ P .t

7

%

23 . -

Underneath the bed the %ﬁngry cati:}apped & mouse which had e

crawled up the stairs from the cellar.’ . .

v ’

RE 8, : ' bl
_\. After the accident all police officers wore the uniforms which were
marked with fluorescent stripes for high visibility,’
RE 9 ‘ C
[y —— s
- . Without saying goodbye the angry husband left/the woman that heg,
L. loved after the argument about their budget/.
. Q ’ » k]
- . RE 10 o ’ NN
f . \ .
In the treet0ps the distant birds sin sweet songs which are
heard by the workers-in the fields. '
RE 11 . b
S 4
After three weeks two Germén armies attacked American troops who
. were stationed near the town of Saint Martin. -
RE 12 ' ‘ ¢ ,
. s ' , x5 N - / '."
With" some exceptions many competitive sports demand great exertions
whxch are dahgerous to “the health of the players.
1]
s v .~ !
- - o ‘
’ >
¥ ”




~ 4 - 95 ' l -
;’ » {
RE-13 )
- From the East thé tea ships carried the leaves which were desired
by all families in Western Europe..
. . ., k) -
RE 14 o ' o
During last summer my' nearest neighbor grew garden vegétables ) \
. * N . ‘ \ \ .
which won prizes at the fair for their size. X
L . ; o
. £
4 RE 15 : T N ' .
Throughout all history few great nations have helped people who
[
, were defeated after a war figainst those people. ;
RE 16 S ’
: . ’ ‘ R - B ,
» “ Among African triBesmen the powerful witchdoctors cure the ‘sick-
- & 6‘\' .
who are possessed by evil spirits from the jungyis.’' . v 2
! . . :
” .. . ‘ \3 .
D - . )
! RE 17 , V4 / -
, . Like most doctors our.local doctor has some patients who are ill
. . - Tl
from the eff.ects of eating improperly.
(P . .-
- > ‘ . . -
RE 18 S .
p - )
Since the hurricane storés and factories have yesumed Jusiness ’
. " which was interrypfed by the devastation of the éfdrm.' '
' _ o I . N
' ) RE 19 o : ) ,

‘During the vacation the-Smith family visited their ‘relatives who
i “ . -~

/\(ere living near Lake Erie in New York. ' -

- N k4
. LI ¢ s . .
M . - ~

T - 103 B f - v




¥
| -~ . . N C
’ ‘i; .96/: o |
. 5 : ; .
¥

RE 20 Z
B . .
' Between the,mountaxns the rolllng river cut a pathway which ran’ .
d £ t s t th ’ - ’
é 1rectlz r&m he east to e wests® . .
~ %,
) ! 3 ‘ \ ’
y ¢ ‘! * 1 ¢ ! |
¥ . b o ' |
i * ; yWo? . ' \
YLE 1 ¥ | !
Vi ! \ o
AN tife yard éhe huge dog. whlch was chalned howled its anger
¥ y \ ‘ \
" the cars in the roaq. ‘\ x
¥ EN ! ' ! !
‘:" . ! \‘ . N kS
LE 2. g ‘ T ) e .7
L -
After*the earthggake many unfortun ;e victims who wefe/gf .
\ .
requested some help from rescue worKers at the i;éne.
— b
) 4 v .
LE 3 ‘“ \ / . .
Across the- country most small dlnersith sell hamburgers lost
hedutunkloid 4 . -
| . many sales to McDonald's restaurants durlng the sixties.
0 [N A /
. . . ] /
- LE 4 ) . . : -
& ?fter the class most of us wdo-had attended enjoyed a meal at the .
t , d*ner near the school . . '
v * ‘ - " .\
r ) A\
\ LE.5 - :
< R Along the river the fine homes which yere flooded cost their owners
. > 7 over ten mllllon in repaxr bills. ” . }
LE 6~ . '

N \ ! '

Durlng the concert the f7mous xiolxnlgt who was tlpsy dropped hig ’ -

AN
T , lnstrument onto the floor with a crash. a . ) )
4, ) T ‘ S
. | \ , . . -
- ‘- - ' -
- o : )

| L . , r1.{)4- 5 o . ' .
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Aruitoxt provided by Eic:

\

. LE

.

" LE

LE 7 : ' . .
——— , )
\ . » *

From a mountaintop an orain%ry person who looks around can see

sights beyond the expectationJ—of most people. -

-

LE8 . . ‘ ‘

'Y

Deé;ate his welght‘amzeotball player who is f1t runs a mrle within

ten minutes without much trouble.

L

! - PR

LE 9 . ' cob .

Y ) ‘ . -

During his training a ballet dancer who is-dedicated exercises his: -

body for long hours despite h1s weariness. ‘ J

-
\

[
(=)
\
5

[ .
> . . X ¢

\J
ere many Chr1st1ans most Mexican crtizens who are religious

“attend thelr churches every single: Sunday of the year.' - ;
° . . . 3
FJ

11 - _ -

Beyond the hills the great deserc which lies westward stretches N

its sands to the sho-es of the ocean.

' ’
, "

1E 12 ~ . ' - o

b

—_— , .

In the summer the many people who enjoy swimming mob the beaches
.

in great numbgrs during their vacations. . \ oL

LE 13 _ AP

-l

- .

In the ambulance the 1n3ured men’ who was conscrous screamed his

Lol

fears of further 1n3ury by a car\




N

1E 14 / . .

Between the trees the little deer which was orghaned nlbbled the

- amn

the grass until the night with its dangers. ‘ L !
EX T '

LE 15 - . _ .
. . ’ A

Durlng the film most people there who sat forward missed the
@~ —_— .

argument in the back of the theater.

. -
4 te

)

.

Ky

o,
.

LE 1

4 '

After the pitch the baseball runner who had singled dove toward

second without a hope of feaching it.

Ly 2

LE 17

Ing the meantxme the speed skater who had' fallen raced once more

<
\

agalnst his oppqnent from Central Europe.

‘ LE 18 .

A
L 4

Since early January the.cold weather which covered the Ohio cause
o 'S

icy spots in many places on the roads.

. s -
. ; . R N
LE 19 b - .

.
-

At the museum many youngér children who wander aBbut'see the bones

of huge dinosaurs from the past. R :
> \ j B

LEZO - » . : i
! S ) ®

. “Before the.storm~the old captain who was Yame-sailed his ship past

. the lighthouse into a pore.
\ N . . .

~
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