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o y \E ABSTRACT
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-

o This investigation set out to discover whether good
\ -

- and "poor, reading comprehenders utilize semantic and syntactic
oo -¢

information to facilitate word recognition. Current reading

theories range_frod "bottom-up" models, in which precise word,

o .

identification is a prerequisite to accurate comprehension, to

"top-down" pgycholinguistic models, in which identification of * .

*

™ T 'each letter or even each nord is not only' unnecessary for
comprehension to take place, but also,acts\to impede reading
fluency. Prediction of uécoming‘méterial, grounded in an
imp11c1t knowledge of grammatical constraints and the redundancy

.3 of the English lahguage is an essential ‘component of psycholin—

gu1st1c theory. - Ne consensus has yet been reached ‘on the_

respective importance of visual and contextual information to

28

. \kﬂgrofidient reading.

In this investigation, sixty grade four subjects from

ten schdols were selected on the basis of their grade equivalent

scores on the Gates-MacGinitie reading test, so that they were’
all average in word recognition ability; but either high or low
in comprehension. The sub)ects were asked to orally read a set
' _.of forty-five sentences selected from the third, fourth, and
fifth grade Evaluation Manuals of "t Nelson Reading Program.
Two forms of each sentence were presented to the subjectsr a)
. ‘ f ~ as it,appeared<in the story, snd b) altered semantically, or
semantically‘and'syntactically simultaneously, the verb haying
been replaced‘by'another verb which changed the meaning of the
sentence‘onlf, with an alternate type of verb, or with another‘

4
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ﬁart of speech. - o ot h B
« ‘ :' . - If proficient reading could be characterized by
minimal attention to- visual information and a strbng reliance on

cont\§tua1 cues, good comprehenders could have- been expected to

overlook the deliberately inserted anomalies, Eubstituting wordgﬁ

which wpuld be acceptable semantically~and syntactical&g
’ : However, the results showed that the investigative technique dig
‘ \ not differentiate good and poor readers on any measure of ,‘
‘dependence on contextual information. Level of difficulty of
the material had the effect of reducing'the semantic and
T syntactic acceptability_of substitutionierrors, as expected, but
graphemic and phonemic similarity scores did nbt increase

correspondingly. The low comprehenders made slightly fewer

unacceptable errors than those which were semantically and

syntactically acceptable in the sentence. High comprehenders, s ;

. - however, corrected more than twice as many unacceptable errors

as those which were acceptable, even when the correction

resulted in an accurate rendering of a-violated sentence, which

was, by its nature, anomalous. This finding was taken to ”a i
- A S

‘ indicate that good comprehenders were better able to‘utilize
visual information than poor"comprehenders,,as the contextual
information was unsnpporti;e of the correction. A

. The failure of the instrument to differentiate good
and podr readers raised sérious qnestions concerning the nalidi-
ty and reliability of the error detection paradigm, and“of oral
reading error analysis. IFor‘this reason, case studlies were

undertaken of four subjects, two scoring at each end of the

{

iid



0
RSP

o : . . g 0

rahge of\pomprehension ﬁ‘ores. 'Observations srisiﬁg~fr6m.the

case studies showed good ‘readers to be more reliant on \

s N .rO\

contextual information than poor readers. Both reader types -t
. ] - - C"l
displaxpd an awareéness. of the contravention of 11nguistic rules, .

. -~ L3

. .
. ——
e an e e Frp s ] b8 et N maT -

y*making siggificant pauses before or after a target word,. in’
'the case of the good readers, or by saylng the altered word,more;
Aslowly,thanlothers.lh.the sentence, in the case of‘the poor _ ;
‘readers, - Onlf the high_comprehenders repeated‘uortions 6& the “-. : | E
sentence in ordér to resolve the anomaly, and the length\of
;thelr pauses suggested that even when they did not repeat he
coritext aloud, they were reviewing it silently. ' l‘\ oy %'“
In summary, results of the error analysis showed gqpﬁk i .
readers to be better users of visual information than poor ,:"Nﬁ/’ ‘ &

readers, and observatlons arising.from the case studies ed
\ N
g9

them to be better users of contextual information. Both \groups
: ot

: displayed an awareness of the inserted anomalous words, but the

unrelated sentences did not provide sufficient context toenable

¢
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P

them,tp demonstrate their ability to utilize contextual informa- "

tiotho_facilitste word recognition. The findings led teitwo - .
main suggestibns; a) that "the disruptive effect” not be used -f}
in further research, epd b) that educational programs snd,4
‘dEthods should stress the development of both.bottgh:ub‘ahd

/

top-down abilities. R
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‘ - o  essentially and implicitly a writer{ Thal is, ¢
- : the reader continually generates hypothese !
; ' 7 ' about what is being read; these are periodi fiy » ‘
o ‘ ‘ ‘confirmed or disconfirmed by a ‘comparison to IR R
¥ c . sample 9f the vispal array. A o S
N vt ) A . R ~—" : S . &
© . ! ! . . ) _',..
L . . . - N & ».
i ’ . ¢ ’ a 4
ettt teeadiarid "‘.’-.'-Tf"‘ﬂ“:"'——"""‘“ bl 3 [y




ey

R

. g apAr e

: . . ' 2
‘Between these two extreme models the
majority of reading theories can be arranged
according to, €§e extent of active reader
involvement- they require or allow. An impor-
tant subg et of the 'cognitive activities which

comprise: that involvement can be labeled
generically&as "anticipation.” (130) . ’

-

'The theories at the active end of the range can be
described as "hypothesis testing or “analysis-by—synthesis
‘models. The term "analys;\\bngynthesis' was used originally to

describe a theory formulated to.enable computers to identify

) cursive writing, and was subsequently applied to the field of

speech perception by Halle and Stevens (1964).L

Accord{ng to this model, a context predisposes a

o : S

gpoject to generate a set of general expectations about the -
material. to be read. A preliminary scanning offthe print allows
the reader to extract distinctive featureeffrom which he con-
etructs, or synthesizes., a possible form of the visual array of'

letters. This tentative hypoﬁheeis is checked against the

' yisual features for a match: if success is achieved, the pro-,

cess continues.

.

The message being formulated is organized into a
.iarger'pattern, incorporating new information. The effective-
ness of the constructive activity is thus .affected by the
reader's experience, linguistic skill, and cdgnitive abilities.
Ne'isser (1967) suggests that without a proper strategy for
selecting the’ order in which patterna are synthesized, the
, notion of analysis-by-synthesis would reduce to a crude form of.
trial and error. Hence, ‘the role of linguistic structure can ?e

seen to,be essential to reading activity. . .

R . N . . !
~ . .
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' The'reading model of Goodman (1976) is probably the

most widely Xnown ©of .the recent theories, and is one which

places heavy emphasisaon the role of ant1c1pation, minimizing/

o

the | importance of decoding each word Reading,to Goodman (1976)

is a psycholinguistic gue331ﬂg game ’ whlch he describes as:
. Y | selective process.'\It involves partial
" use of aVailable minimal language cues selected
from perceptual -input on the basis of readers’
- expectations. - As. this partial information is
. processed, tentative decigions are made to be

confirmed, rejected, or ‘refined as reading _Efﬁ?'f"

progresses.:5~ : o
..<.Re ding involves an interaction between C
thought an language. Efficxent reading does .

e T

not result from precxse perception and identi- j.;gw.;f

fication of" a1l elements. but from.skill in .
selecting the fewest, moSt prqductive cues’ .
' necessary to produce guesses: which'are. right )

the first time. The ability to anticipate that. .~ ?;.

’_,g,i which has.not* ‘been seen, of course, 1s vital in :
' reading...(498) R AT

. ACCOrding to psycholinguistic theory,.antiCLpation of
the‘semantxc and syntactic features bftupcoming material is an,
integral function of . most reading tasks, although it may not be
necessary for successful comprehéhsion td‘take place.f Reading '
difficult, unusual, or unfamiliar text may require a, slower
one—word at-a-time approach - -which would likely inhibit compre—'
hension of mote common reading matter where such a method would
p}ace'too great a strain on the functions oft" memory.rh

N No precise definition of ptehiction mechanisms has

\

been attempted by’ psycholinguistic researchers, but Wildman and~

Lo

Kling (1976) have described three types of anticipation which

appear to operate below the reader's level of awareness. _Seman-

P

T

tic anticipation refers to the reader's processing of semantic: *




~

[

Lol tically and syntactically acceptable. '!iﬂ“\

fé:i:&formation to predict underlying ideas of upcoming words,'and
3 .

N cy e

4

' syntactic anticipation refers'to his ability to'rely on his
awareness of the syntactic structure of the language\to predict
the grammatical categories of upcoming-words. Spatial ‘
anticipation refers to the reader s use of peripheral bisxon to
determine the shape and length of upcoming words and to note the
placement of empty spaces. This information may guide him to
- fixate upon words prov1ding significant clues. "f Lo,
The idea .that reading activity is ponceptually direc- ‘
} ted is not new. Pillsbury s (1897) tachistoscopic experiments,
conducted nearly a century ago, found that adult subjects often

#

overlooked letter substitutions, omissions, and‘mutilations, and

.
RN A . B

)‘} ‘their responses were often affected by the meaning of a word

- -
'.=ﬂ'- «

read aloud prior to the exposure of the target. . : W

l

Hore recently, the importance of the reader’ 8 cogni—

g

' tive input was demonstrated in a study.by Goodman (1965) in
which children who had difficulty decoding words An’ isolation

~- dealt successfully with those same words in a running context.

A
. LY

Kolers (l970) found that seventy-five percent of the

i3

time when errors mere Made reading nouns, verbs, and preposi— S 7f

°

tions, other nouns, verbs, and prepositions respectively were'

[

substituted, and eighty—eight percent of the errors were seman—

a <

a

~, e Subjects appeared not to be reading words as
ic %+ auch,...but words in terms of their grammatical
A relations to other'words. (106) _ . o

i

€ A seminal and widely ‘cited study by Weber (1970) found

that for both good andfpoor readers, ninety-one percent of first :
B R . ] 3 i . ¢

'
1
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graders' oral‘reading errors were grammatically acceptable in

’

terms of the preceding context.

MacKinnon {(1959) found children overlooked errors. that

made 1ittle or no difference to the,grammatical structure or

acceptability of a sentence. B '

‘ Wildman and’Kling (1976) concluded from their examina-
tion of the evidence that readers use anticipation when it is |
strategic to do so, and when they do, they order their expecta-

tions according-to their. knowledge of (a)'the rules of gfhmmar,

(b) ;the experimental situation, and (c) the relative frequencies.'

of syntactical sequences. ’ . \ _ b
Gibson (1975) does not- discount the viability of the
analysis—by-synthesis model, but raises the following questions.

1. What units is the reader predicting, letters,
words, phrases, sentences, or the general plot ‘or
meaning? - .-

2. What informs the reader where to focus attention?
3. What constitutes confirmation?- What happens if he
,finds he has guessed wrong? (451- 452)

McConkie and Rayner (1976), who have done innovative

e’inEearch in ¥he area of eye.movements and the role of peripheral

vigsion in reading by asing &n on-line computer téchnigue,‘also
cast doubt upon the tenability of the extreme top-down position.

Their research shows that a reader does not make a distinction

between words and non-words further: than four to six character AQ

positions to the right of a fixation point. They arque that:
+e.as hypotheses of syntactic form do not. lead ] o
to predictions of specific words to be encoun-

tered, “it is difficult to see how it could T

account for the semantic and syntactic

’,/ appropriateness of misreadings. The words

emitted must be selected on some other basis
than the hypothesis itself, if the hypothesis

E)
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is not assumed to be .an anticipation of words
to be encountered. Thus the model resorts
to direct: petception of visual features to
select words, and analysis-by-synthesis
becomes a theory permitting words to be
identified with fewer visual cues...The
analysis-by-synthesis position assumes
making hypotheses is faster ‘than visual
processing, that the reader anticipates
actual words. But prose is not sufficiently
redundant; "next word guesses _are wrong
more often than not. (157)

(7

To séme extent, what is at issue is the time requited
to generate a hypdlhesis. That is, can a Skllled reader recog-
nize most words on the basis of visual information morﬁ quickly )
than he could gquzgggfand test a hypothesis? If~he can, does
he( }n fact, generate hypotheses or util;ze‘ﬁiprediction mechan-

ism at all?

' Rationale for the Study

This study 1n§e5tigated the interaction of readers'
comprehension ability and their strategic use of semantic and
-gyntactic cues to facihtatﬁ word . recogniti.on.

The role ofrantigipation in reading was tested in a
study by Isakson and Miller (1976) employing the "disruptive.
effect,” which ‘they define as: ' Cod | .

...the degree to which the probability of .

an occurrence of oral reading errors is

increased by the inclusion -of an unknown

or confusing word or structured, element in

written context. (788) -

.Twelve sentence triqf-were constructed so that the
verbs remained unaltered, veré violated-gpmgnticaily, or were
violated gsemantically and syntactically. For example:

~ Normal:. The old farmer Blanted\the bean seeds in.the riech, .
brown soil. \ .
Semantic Violation: The old fafﬁer aid the bean seeds in the
rich, brown sdil. »

4
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.and Stanovich, 1981- and Weber, .1970), and those which show

©1978; Allington and Fleming, 1978; Allington and Strange, 19

. o 1

Syntactic and Semantic Violation: The old farmer went the bean
' . seeds in the rich, brown soil.

Ueing scores. from the Iowa Test of Basic Skille, the investiga—

tors selected subjects who were averager on word récognition, but

high or low in comprehension. o \ .

"The investigators found that the errors of the poor
comprehenders were not affected by the nature of the sentence,
whereas good comprehenders made few errors on normal sentences,
more errors on those which has been violated semantieally, and.

more again on the’ semantically and syntactically violated

sentences.j Isakson "and Hiller (1976) concluded that poor -

. readers: process only one word at a time,.fail to integrate word

!

- meanings, and are not sensitive to semantic and qyntactic‘oon-

straints.,

-

R %‘r - . - . . “«
These ﬁandinga are contradicted by the results of

“studies which show that poo; readers are equally aware of

linguistic features. of the reading material (Allington and

. : - \
. Fleming, 1978; Allington and Strange, 1968b; Cioffi, 1982-

Hutson, Cowger, and Wallbrown, 1980; Merrill, Sperber, and-

.HcCauley, 1980; Schvaneveldt, Ackerman, Semlear, 1977; Schwartz

that poor readers' deficiency in decoding skills forces them to

rely on contextual: information tdffacilitate reading (Allingt n,

Biemilier, 1970; Schvaneveldt, Ackerman, and Semlear, 1977;

Stanovich, West, and Feeman, 1981)

Y miar e o et e o e e S et AR —— e /

i oot o e

L T VN

. ———" Aol iyt e



Ar | D At s o -

2 ar —— e

AL e e L

L e e parpng
=

.

\

|

feature of bdﬁh good and poor'reader hehavior.‘

' i
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" If anticipation‘can be shown to be a feature of

B T MUUUNOURRIPP RIS S

Significance of the Study

1

skilled readin& behavior, and if knowledge of grammar is funda-’'

mental to the JPility‘to anticipate, then.reading‘;nstruction

et e b s o e e

ought to‘reflect these ideas. -~ ‘' » /

-

Sentence complexity, in recent years described in °

'“~«terms“bf the nunber and type of elements in the deep structure
of a sentence, appears to play a role in processingh The cen-
cepts of deep structure and surface structure have come into - ’ ;-: 13
prominence with the widespread acceptance of Chomsky 8 linguis-
tic theory (1957, 1965}, A tree diagram can be constructed for
each’ sentence, which shows all the .underlying concepts imp!ied ;..
by th; surface structure, the form of the sentence which is ' ’
written or’ spoken. For example, the deep structure of‘"Bill ‘

: cracked the mirror with‘a hammer" can be represented by the

following.tree diagram:

= A S s T %

9 - ‘
*  past I : |
D T - crack - thL -l . £111
I : mirror hammer
. - . . l ‘ . + . . t
_ 5 - sentence . Prop - position ‘ P‘ﬁ,patlent A - agent . I
. o M - modality V - verb I - instrument - » . i-_ 1

© D (Liles, 1972, p. 39) -

A

- e v . mes R I T ——e \ e
— 4+ e s v t——— e et a paray 4 e
. . A *




- — - t—

L e \9

The surface structure of a sentence is realized after

!/ ' .
transformations are applied in an ordered fashion, as follows:

>

v

deep structure .
underlying structure 3‘(trhnsformation applied).
underlying structure 2 (transfbrmatlon applled)

. . underl ing structure 1-(transfornation applied)

" gsurface structure

(Liles, 1972, p. 34)

Sentences such as passlves must undergo many transfor—

by ¢

'mations to .get from the level of underlying concept to surface

structure.' The effect. deep structure can have on reading behav-

/

' ior was illustrated in a study by Wanat -and Levin (1967) They

found that when changes were made in the deep structure, the

.

‘Aeye-voice span, ‘the number of words correctly reported after the

reading material had been removed, varied. Pairs of sentences

~

having the game surface structure but different deep structures

'xwere~constructed;"”For example: e e .

A His brother was béaten'up by the gang.
B . His brother was beaten up by the park

Sentence B was found to: beﬁmore difficult to process be use t.

had an extra category, an adverbial phrase, and it require

slot for an agentr(that is, his brother was beaten up by someone

" by the park), even though thirg ism not realized in' the surface

‘ ¢
structure. - :

On the basis of the results of the-eye—voice span
experiment, Wanat and Levin (1967) concluded-that-efficlency of

reading processing is a.function of the congruence of con-

straints between thé surface structure and the: deep structure of

. ‘~\

. ”’

1
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‘ sentences, and also a function of the' number of structural cate-

gories required in ‘the deep structure. -
.
. The- following diagram clearly iligstrates the trans—
'uformationalist view of grammar, thF ‘structure which.organyges

linguistic eleﬁénts into meaningfu?lﬁhrases.T
| Iiei |
.Deep Structhre
Transformations
_Surfage ructure .

‘ :Phoqologi al Rules .
T : ) ;' .Sunface'Phonelic Sttuctsre
| | | Penfotmanc Features

-English.Sentence ;
| -(.I:iles,'1972,.p. 56)
If research can éstablisn a strong'link %etween aware-

r'4 ) N . . .
‘nass of grammatical constraints, anticipation, and omprehen—'

sion——then reading programs stressing decoding 8kills or repeti—

- - s T
e S ——— T — = oy

T o

* -

those based -upon sn integrated»language_arts'spproach, which

wodld aim to develop the reader's inherent linépistic sbilities.'

[l
-

[}

/ ‘\ | B | ( ‘ o o ‘10'.

tive reading of unnatural language patterns might be replaced by

My
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Chapter 2 '
REVIEW OF THE LITERATURE '

,gﬁntactic Anticipation

) Eye-V01ce Span tudies

- movements (Gibson’l d Levin, 1975) v ,'

The efe—voice ‘span ;>Y§{\techn1que has been used for

over sixty years\to investigate the relationship between gram-

.
matical structure and reading. The most common procedure, the
'lights-out' metiod, requires.subjects to read a ‘sentence orally

from a 1lit screen. - When the 1ight is turned off the subject .

“must continue to recite what he haslseen., The EVS is taken to

|

&
be the number qf ords read after the 'lights out" position. ~A9'

it is difficult to judge whether a subject is reporting all

that he actually daw,: or only that which he remembered seeing, .

this method may be criticized for being. a test of memory.

Notwithstanding thﬁs limitation, EVSrstudies allow a fascinating

'insight into the reading process, ‘and the results have been

AN

shown to be congruent with inferences made from-studies.of aye
The studies which follow reveal that readers do rely

upon. grammatical séructure to gain meaning. Syntactic awareness

allows a. reader to anticipate the class of upcoming words,

thereby facilitating recognition and comprehension.

Levin and Turner (1970) gave subjects at grades two,

L

. four, six, ‘eight, - ten, and college level four types of

sentences: _active,'each phrase having two words; active, each

. phrase hdvinthhree words; passise, each phrase having three

words; and passive, each phrase having four words. They found ",

9
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‘that across all ages and sentence types the mean EVS was 2. 19

words for unstructured word lists, but 3.91 fbr sentences. The

EVS increased, with ‘age, and even grade twos showed they used

) ' : A
grammatical structure, in 'that their mean EVS was 2.74 compared
to 2.19 for the word list. However, the grade twos did not ‘end

the EVS at phraee boundaries as all other age groups did.

A study by .Levin and' Cohn (1968) found that by grade

_ four, ehildren-are able to use'grammatical’structure, thatAthey

[}

improve with age, and'good readera are more adept &t uging

~

grammar to simplify the reading task. ‘The subjectS‘dt grades -

two, four, nine, and eleven were givenﬂinstructions to read
pagsages (a) normally, like reading to a friend aloud, (b) care-
fully, in preparation for reading, and (c) right through for the
general idea. oAcrose-all_grades reading carefully prqduced‘the
shortegt EVS, 3.69. Normal reading ;roduced an EVB of 3.97, and
skimming, 4.14. - ' ERIN :

‘ Levin, Grossman, Kaplan, and Yang (1972) found the Evs °
“to be longer in the more constrained right embedded sentences,‘y
those having a dependent cladse following the main verb, than
for left embedded sentences, the most significant lighte—out
position being-at the verb. In'the-firet experiment, nine

v
1

college ;fugents read sixty sentences which were either left or

right Emhfdded, and'the EVS was.measured at, five critical

positions. Two further experiments\increaaed the number of
critical positions. In addition to the finding that the EVS was

longer in right embedded sentencéb, the researchers - found the

. BVS increased with successive critical positions, indicating

2 "
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iﬁzigg phrases four words in length, and active and passive, each

N : S : - . .13

a

that an inorease in sequential constraints in sentences effects

sentence processing. k < s

L]

Levin and Kaplan (1968) found the EVS to 'be longer for

-

" passive sentences, whose grammatical form is more constrained,.
than for active ones. Eighteen college students were presented

_with'four'types of sentence: active and passive, each contain-

o o

[ 4

!E ;)"; 7 ~ .
~€pntaining five word phrases. Each sentence was embedded in

.separate paragraphs of four or five unrelated sentencesﬁi The

EVS scores‘were'obtained“st various points sterting after the

_ third word and every succeeding word up to the "By phrase in
passive sentences, and the corresponding point in the active*
forms, which‘was a prepositional phrase. The findings showed
‘the EVS was longer for passive than active sentences at the
point where the two forms began to be differentially gy | )

*constrained, and that the EVS tended to terminate at phrase

boundaries. . o , ¢

3 Lev1n and Tyrner (1966) also found the EVS to be

1onger for passive sentences, but only’ for subjects past the

sixth/grade level Two similar sets of sentences, one using
Ceb
grade two . vocabulary and the other having vocabulsry at the

‘grade six level, were presented to.ten students in each of
' ?

.grades two, four, six, eight, ten, and adults.~ Por " the younder4

cmae

*

‘ students, in grades two and four, there was a significant

N

[t4

interaction between the voice of the sentence and the lights-out

\ 1

position: the EVS was longer beﬁore the verb in pafsive

3 .
. v, ' .
. [
"f-'"'.‘\ .. , ) . . . .
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sentences but, longer after the verb in active ones. .The’

findings also showed that the good and faster readers read to

o

(9
the end of phrase boundaries more often than slowver or poor -

readers. - S o
| Resnick (1970) found that when the EVS falls, ending

’ Iy

at phrase boundaries fa/rs as well, Fifty-four passages were © o

-‘\5-& N

presented on a screen éo four groups: grades three, five,._

college students, and college students reading upsidéidown‘/ a '"i”" :
material.. The BVS and[stops at- phrase boundaries ‘were measured*: |
The college students reading the inverted mattrial performed at
the same level as the grade threes in,the study, but unlike the '

: grade threes, when they overcame the pe;ceptual problems, they

,aid utilize their knowledge of syntax.. - 1‘ﬂ.,’~.'

Other Studies Which Demonstrate the Importance of Grapmar to .

(E - . B . -'-‘... o .
Comprehension T " “ __.~ : e < &

’ Brown ‘and Miron (1971) found that fluent oral readersx
pause at grammatical junctures. A professional talken gave a = . L
rendition of the Meteorological Message, consisting of fhcts
about weather and instrumentation written for Air Force
trainees, material for which pre-knowledge was obviously low. f ey

‘Sixty-four percent of pause variance could be - predicted from the

[

. syntactic measures of surface structure, clause analysis, or o

[ ) ° i, ot .

structural complexity. - ; DR L
Cooper (1974) found that when subjects were simulta-“;

neously presented with spoken language and a visual field (nine K

‘_line drawings -on a grid) containing elements»semantioally ’ ff N

related to the informative items- of speech, they tended to - " J' ;
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dﬁrrently heard. ngst importantly, overfsixty percent of the-

»

spontaheously direct their line of sight to those elements which

i
L e
-

were most closely related to the meaning of the language

L

.time subjects made correct responses prior to questioﬁ'termina-

e

rmative words may actually possess sdfficient information content .f
" to trigger correlated fixation responses. Fdr example, in the Y v

tion. Forty five pe{cent of the yisual seleétion of codrect

answers was based on hearing all or part of the first anticipa--

’ ’

tory cue word. : "h.,'- K . oy

Al

Subjects often executed fixation responiFs even to .

- Qn . .
'articles, pregpsitions, and conjunctions. Apparently, uninfor—.

b

RS

sentence,'"There WOuld be lions and , [:" the word 'andf _?

51gn1fies the sentencetyill likely be completed by a circus oé(
L

animal other than lion. Subjects made fixations‘bn the basis

| ' ) ’

a minimal number of phonetic and syntactic cues.
-To test the effect of. syntax ort subjects' ability to

recall sentences, Epstein (1967) presented ninety-sta university

students with unstructured sentences.- Some of each/set were .

chunked, that is, had their phrase boundaries marked Wlth arrows.

Analysis of variance was used to compare the mean number of.

+ correct words recalled under,each.condition. The findings

showed the effect ofhsyntactic'structurefbas significant,dand

/
the: difference between structured and unstructured mat\51a1 wag .

- N .
greater fof/chunked than unchunked sentences.

®

Foss and LYnch (1969) found that When}EUbjects e

reaction times to, the presence of a phoneme were calculated the .

reaction time was longer.for;seFtences-having a difficult?,

s

3
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‘surfaee-structure sintax; for -example, -a seif—embedded sentence '
in which one sentenee is embedded in another. A self-embeddedu
. sentence has the form, "The rietek;ggat the whiskey intoxicated

.broke the window,“ while two sentences are embedded in, 'The

"rioter that_the whiskey the ‘store’ sold intoxicated broke the
- > N * . B

‘window." As comprehension deficnlty could not be attributed to
a,differenge in words or coneepts, the effect of surface

.struéture was apparent. The subjects were requfred to push a -

3

button‘hhenever they heard a specified phoneme.
" wWanat (1976) found that the position 6f an embedded
Jclause affected eye movements. Be'foqnd that more visual attené

tion was required xo:read a sentence type‘ which was less struc-

.‘ turally.predictable, in 'this case, left embedded sentences,"

: thEBe'having a dependent clause occurring before the main verb.

4

~ . . The study was designed to xnvestigate whether a read- ,

r's eye fixation pattern reflects his internalized 11nguistic
ruies. The eye movements of twelve mature readers.w;re chorded}
as they" read examples of left embedded sentences and eight
examples of those which were written using the same phrases but
cast as right embedded. Half the sentences were read'orally and
halﬁ’silently, and to’ ensure the subjects read for meanlng, they‘

were told they would be asked to paraphrase some of the '

s sentences. The results showed that the total time spent on g

forward fixational pauses in reading the less predictable left

’

embedded sentences was significantly greater than the total time

_ spent on Foryard fixational pauses in reading the more

o sm e ¢
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‘ contained either semantically compatible or incompatible

'ity'of subject and’

predictable right embedded sentences. ' h C S

-

Hamilton and Deese (1971) carriéd out an 1nvestigation

- to determine whether syntactic or sehantic factors had’ the

$
greater effect on comprehension, Thirty mature subjects

listened to a tape of 288 sentences, ‘and indicated whether each

was’' ¢ prehensible or not, The sentences were constructed g0

i

' that one\;hird were center embeddedn one third were right

,.branching, and one third were mixed, that lS, the subordinate

2

2,c1auses contained contiguous subjects and predicates while the*

- T

.main clause did not. In addition, each of these sentence types

! -

)

subjects ‘and predicates. For example, “king and abdicated“

were considered to constitute a,well suited pair, whereas 'dog
s D K f-. n"<< t Coy
and "£ly" did. not.,._-; , ST P ML

e sl

The researchers found the perceptioh of a j-‘

‘subject-predicate relation was sufficient to determine compre—

)

,.‘hensibility. Comprehension was impaired when the subject and

0 \,
predicate wére discontiguous, as in the case of the center

R
embedded sentences such as, 'The choir that the organist that

‘}the congregation compl mented directed sang new hymns.' COntigu-

Ll '\ j
redicate within complex sentences was found

G

4

to be more significa‘t‘than sentence length or appropriateness'

.of the subject-noun an the verb.A It ‘was also found that right

~branching sentences were more comprehensible than the same

Ld

senténces cast as center embedded, supporting th‘ indings of
» .

Foss and Lynch (1969), Levin,vet al., (1972), and Wanat (1976)

- i

o
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" The £indings of the ‘Hamilton and Deese (1971), investi-
. - p

gation are also congruent With'those of Levin, Ford, and.:

Beckwith (1968), who found that homographs were pronounced‘nore

~rapidly,when the preceding word signaled its part of speech, for

':.exaﬁblg;-the ; they , rather than its meaning."Both

were more rapid than no context

all. S

Mehler, Bever, and Carey 1967). found that surface

phrase structure was the linguistically defined level which_,,////

1nteracted most strongly with the visual scanning pattern.

Changing the surface ‘phrase str53::;7igg a sentence resulted.in
a, larger change in eye movement n changing the vocabulary '

1

; while. holding the structure constant. Changing the deep struc-

"‘ture had a Smaller effect than changing the vocabulary.

Pairs\of ambiguous sentences were constructed so as to

1 R

be different at the 1evel of surface structure or deep structure

only, or different at both levels simultaneously. Each sentence

7 was- embedded as the gourth sentence of .a five sentence story

»

" which made one interpreuation more probable- the sentence was

; then ptesented to forty university students. -

- The following sentences illustrate how two sentences

' -
can have the same surface structure but different deep struc- _

o
" tures:

.
. - . o
. '

S R . ’
. {a) The staring of the hunters was awful.
“(b) The staring at the hunters was awful.

Two levels of phrase structure are assigned
to' each sentence by the grammar,..Different
'surface structure'is easily noticed and

. affects stress, pitch, and rhythm....Deep.

structure specifies logical relations words
and phrases bear to each other--actor, actionz

N
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object--independently of the actual order of
words, (213)

The researchers' found that, as a rule, the subjects fixated on

the first half of each immediate constituent of the sentence,

which is &he surface stru re unit of phrasal analysie.

To test the e ect' ' sequentidl contextual con-

straints on reading, Miller and leman (1967) presented varia-
-§

tions bf the cloze techniqde to 479/college students reading

thirty—six reading passeges ranging in difficulty from grade one ,

"level to technical prose. In one variation, every. fifth word
was deleted, and‘five forms of the passage were constructed so
that the deletions began with the.first word, the second word,
and so on. Thus, the effect of deletions in different parts of
ZRE\eggtence could be established. In a ‘second veraion, 150

for ﬁ\the passage were constructed, each having only one word

deleted. A third version required subjects to proceed through

the passage guessing the next word. After each guess, the.

; ‘ }
correct word was revealed.” The findings showed a steady -

‘increase in correct ‘quesses from the first word of a sentence to

the last, but there was found to be little utilizable constraint’

v
?, \

across sentence boundaries.

The findings of an oral reading study by Kolers (1970)

' basically agree with thia.lvTen to thirtg Gord sentences which .

“had been geometrically transformed in various ways had cdlauses

, divided into fifths for analysis purposes. In‘ali sentences

except those of'fifteen words, the maximum number of errors

Tm i

!
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occurred in the second fifth of a'clause, the part of an.

independent clause which contains parts dealing with verbs.
There was a decline in errors after'the second fifth, showing

that the more.of a grammatical structure a reader had. grasped,

. the less Iikely he is to make an error.

In the Kolers (1970) study, there was selective

/

patterning of readers' substitution errors. Seventy-five

percent of the time when errors were made reading nouns, verbs,

~and prepositions, other nouns, verbs,-and prepositions were

‘substituted. Fifty percent'of-the time, errors in the other

five parts of speech were the same. (B§ normal odds the figure-. ~

would be twelve percent.) | Cy
. ! ‘ .

Further, adjectives were the second most 1ikely

substitute for nouns. Nert to adjectives themselves, nouns and

adverbs were most likely to replace adjectives. Nouns were

alﬁost'never replaced by pronouns, and pronouns,‘conjunctions,

n

and articles were hardly ever replaced by nouns, clearly demon-

strating readers’' subconscious reliance upon syntactic structure.

Eighty-eight percent of errors were semantically and syntactic-
ally acceptable, and only nin teen percent were acceptable
syntactically but distorted- the\meaning of the gsentence as a

r .

whole.
Sawyer (1971) tested the hypothesis that:
Grammatical structure is a set of.rules
which facllitates th® recognition of the
elementa which make up .that structure. (374)

Ahin g s o . e
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She exposed legible sentences and those which had been physical- -

ly altered to appear blurred; eight degrees of bl r were
created. It was found that "by plus agent" phrases in passive

sentences were recogrized under more. blurred conditions than

%6mparab1e prepositional phrases in active sentences. "By"

" phrases introducing locatives ﬁere.more,easily recognized than

“by; phrases introducing agents in simple passive sentences.

Readers'were able to recognize right embeddings under poorer”

physical conditions than left embeddings.

Weber's (1970) study, noted previously, showed both

good and poer readers exhibited evidence of using'the grammati-

cal context to facilitate reading. ;0ver a six month pefibd

observers recorded phrtions of. the oral reading of students in
two . grade one clesses as they performed in their reading~groups.
The findings showed that a high ﬂbrcentage.of_the.oral reﬁding
errors in each class,»hinetf-one'percent and eighty-eight
percent respectisely, were grammatically ecceptable to the
preceding context.. This wss the case for .both good and poor
readers. | o B o -

To test the.hypothesiq thet there is ah.ihverse
relation in the use of contextual and stimulus information, a

. " ‘
graphemic similarity score was calculated for each grammatical

hY

“and ungrammatical substitution error. The findings showed the

‘mean graphemic similarity scores to be higher Aihen the*gbstitu-

tion was ungrammatical for Eﬁ}h good and poor readers. It is
interesting to note.that good readers'’ grammatical substitution’

errors had a higher graphemic simiiarity-score than ;hose of

¥ " e =y e e —— e t——— gy s n ek L
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poor readers, indicating that at'the grade one lével, at least,

s

good readers are better users of‘graphemic information than poor

*

readers. _
~ The high group also differed from the low group’on the
measure of the number of corrections on grammatical and ungram-

matical errors. The good readers ignored séventy;th:ee percent

_of the grammatical errors but only fifteen percent of those

which were not acceptable. The poor readers, however, over-—

looked sixty-five percent of the g;ammatical errors, a perfor-
mance similar to that of the high group, but passed over nearly

an equal number of syntactically unaééeptabie errors;

fifty-eight percent. Webef (1970)‘conc1uded that this compari-
son did not necessarily'indicaté that qur.feaders were insensi-

tive to syntactic .violations, but that'fheir strategigg for

locating ungrammatical errors may be inefficient.-

In contrast to Weber's (1270) Eindings, Weinstein and
Rabinov;tcp {1971) found that with IgQ. partialed ougf’ihe
faci%itative effecﬁ?of syntac;{; structuré was éreater for good
readers than poor\onés. <Twenty-six'good readers were combared

to fifteen poor readers, all aged eight to eleven years, as they

learned four strings of words, two structured and two unstruc-

tured, and were asked to recall them. Good readers learnedlﬁhe

,stfucturéd 1ists in fewer trials than those which were unstruc-
tured, and ﬁhey laarged the structured lists.more rapidly th&n
poor readers did. For poor readers; differences in the number
of trials‘fequired for struétured and unstructured material was

not significant.

[P
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.times decreased. Wisher (1976) concluded ‘that syntax has the

- was manipulaéed. The following studies illustrate t

- . S | 23

In’gwo separate experiments the effect'of knowing the

\éyntact&c structure of a sentence before reading it was tested

by Wis@e; (1976). When subjects were required to remember a
sequence of numbers before reading a sentence, it waé found that
when the syntactic btructgré was known, the subjec}s wefe ablé'
to devote more effort to rehéhrsing’the numbers, increasing
their recal;. In the second experiment, subjects were timed as

»

they. read sentences. When the structure was known, reading
. . ’ : 3y

capacity to-orgénize text for a reader.

/ ‘

. . ' : o
‘Studies Demonstrating the Importance of the Verb °,

[N

In this present-in&dsti@ation, itiwag'thé verb ‘which
\héxsighifi—

r

cance of the verb in the genternce,

‘ Several studies show the verb to be the most signifi-

-

cant word in a sentence, and therefore the word which provides

i

“the greatest amount of information for a reader. According to

Chafe (1970):

A verb is always present in a sentence
although it may be deleted before the
surface structure is reached. The .
nature of the verb determines what the
-rest of the sentence will be like; it
determines what nouns will accompany it

" and how they will be semantically
specified, and what the relations of
these nouns to it will be. Inflexional
unita, such as past tense, apply to the
verb only, not the whole sentence. Cer-

* tain verbs dicta e the “presence of certain

types of nouniK;?; {(97)

. . . .
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Fodor, Garrett, and Bever (1968) found that verb

complexity, defined in terms of the number of patterns of gram-

<

Lo /’\\\\matlcal analysis trees a given verb will allow, affects subjects'

gentence comprehenslon.. In their first experiment, adult
subjects listened to twelve e paits of sentences and were requlred
/
,Jf“’to restate each in their own words. Of each pair, one had a’

verb which”permitted complement structures and Wwas therefore

.

—

more complex than the other of the pair which had a transitive
verb. Sentences having.compiehént verbs permit, a greater -
: varlety of- deep structure configurations than do those with

transitive verbs. The results showed performance decreased for

! - those sentences contalning more complex verbs..

4

In a second experiment, adult subjects were requlred

¥

to form Bentences from words typed on indlvidual file cards.
N Each sentence.had two'versions dlffering onf& in that one had a
’“maln verb which takes both complement structures and direct
.‘, objects while the other version had a transithp 'verb. Of
- thlrty_sentences, t?irteen,showed more frequent failures to
'compiete in thelr complement versions, four in the'non-comple;
ment version3 and thirteen shovwed no dtfference. of tnirty
subjecte, eichteen m&de’more'errors on complement eenténcqs, six
showed the reverse effect, and ei£ performed equally welt’
. Healy and Miller (1970) had subjects perform;a
eentence sorting tdsk. Sentences . withf;he game verb but

different agentas were piaced im.one pile by most subjects.
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L N / ‘,\ ' . ' .
* In Wanat's (1976) study of/eye movements and left and

5

right embedded sentences, cjited previcusly, in both types of ‘

‘ [
the sentence. . N

embeddings most fixation tﬁme was. allocated to the main verbs of

Gough {1976) hq# proposed that the reading process

| J

_ consists of letter-by-letter identification followed by a- 1exi-

cal search for meaning. His "bottom-up” information processing

model does’ not permit higher order intellectual activ1ty to .

‘facilitate letter or word recognition. The studies cited here :

provide ample ev1dence that readers do in fact utilize grammati-

cal cues andqfheir linguistic competence to affect. their percep—

Semantic Anticipation ' o cr

Evidence supporting semantic anticipation in reading ‘

is not nearly as abundant as for syntactic anticipation, probab—

‘ly because, as Burke (1976) states,

rSyntax is generated from a finite set.
4 of rules and’ structures. Meaning

. relationships are infinite and less.
uev“::\\\\pregictable. (86)

ﬁtudies dealing with ambiguous wotds can shed light ‘on
the mechanics of semantic prediction, as the effect of prior
context on accessing one meaning 'over another can be tested

There are differing opinions in the 1iterature on the matter of

.cognitive access to meanings of ambiguous words. While there

are studiesvwhich show prior context does not bias subjects

towards one meaning over another (Conrad, 1974; Foss and

i - : -‘I' L : . " ‘.‘

[N
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and Jenkins, 1973; Holmes, Arwas, anérGatrett, 1977), many
studies concluded that prior context does lead subjects to
enticipate one meaning of an ambiguous word over another.

To explain the ‘inconsistent’ findings of. the context

effect on the meaning assigned to ambiguous uords, Hogaboam and

’

" Perfetti (1975) outlined four models,‘ranginglfrom'the "prior

decision". model, which posits that prior context determines

whichk meaning will be accessed, to the ordered seagﬁb' model at :

: v

' the other end of the span, in whicﬁ\access'to multiple meanings

'_;occurs in a fixed prder. regardless of the context in which the

Q
' -

ambiguous word is found.

4

The findings of—tne’studies cited below'offer substan-

.tial evidence in support of the former model.

; o S
Swinney and Hakes (1976) found context placed selec—
.

© tive cgnstraints upon information accessed for ambiguous vords, ., »

.but only certain~possible types of disambiguating prior contexts

o

produced prior effect. Subjects 1istened to seventy sentce
pairs, 302

e of which were ambiguous. Each pair was preceded by
distant disambiguating context, an immediate disambiguating
context, or no disambiguating context at. all.- For each pair,
subjects were asked to press a button when they heard a word
beginning with a specified phoneme.‘ The results showed thst

5

reaction times were longer for ambiguous'senten&eq\;han.for
non-hmbiguous sentences when there was no’disambigu ing

context. For immediate and distant context conditions, reaction

3
e o 4 e e art i APk s E b 207
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iimes were not significantly longer for the ambiguous pairs ‘than

" for the control pairs.

In an exberiment by Schuberth and Eimas (1977),I
observers-classified letfer strings as words or non-words under
three conditions: the target stimulus alone presented, tpe
targét‘preceded by an'incoﬁplete sentence, ané the target

preceded by a string of four spelled-out digits. ‘The fargets

were either semantically congruous or incongruous with the /

inqomplefé sentence. Non-word targets wére either pronouncéable
or non-prdnounceable. -It was found that séntqpce“contéxts' .
facilitated classiﬁicétion of both pronounceable ‘and

non-pronounceable congruous words, but interfered with the

classification of -incongruous words. Digits interfered equally..

, In ‘a study by Schvamseveldt, Meyer, and Becker (1976),

: N L - . .
:subjects had to decide whether selectef strings of letters were

English words. When the first and third words related to the
same mé;ning of the second Qbrd in the trio, for examplé, save -
bank'—'money, the reac®flon timé to recognize the third word
decre;sed: When the~£irgt and third words related to different

meanings of the second word (for example, river - bank - money)

reaction times Qid not differ from a control sequenée with . .
] . .

unrelated words. 'In a 'second similar experiment, semantic

-

cont&xt was found to influence reéognifion.of ambiguous’words.

v 1‘ An experiment by Meyer and Schvaneveldt (1971) showed

4/Ehat recognizing the nleaning of one word facilitated. recognition .

b ]

of the second word of a pair. Forty-eight pairs of associated

i~
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-"no" key if they were not. It was found that the "yes"®

28

e f

words, for example, bread - butter, forty—eight pairs of unasso-
ciated words, forty-eight pairs of non-words, and ninety-six -

v

pairs -involving a word and a non—word were presented to, subjects

who pressed a yes key if both- letter strings were words, and a
T

. regponses were significantly faster for. pairs of-associated

- words.

In a second experiment, subjects pressed a 'same' key

1f ‘two letter strings were both words or both non-words.- 'Saméy

L X

responses were Significantly faster for pairs, of words. ,J g

Morton (1964) tested the effects of context in an

0 T

experiment\utilizing a tachistoscope. Words were flashed with

J

either an inoomplete sentence or a row of x‘s is front of them. ’

Exposure time was increased by 11, 54 msec. toa criterion of two
successive correct responses.' Following one correct response,
exposure tine was kept the.same. There were three conditions“-
high probability context, low probability context, and no con-
text. b L | A
Results showed that the thresnold under the high

probability context condition was significantly lower than\unher

fthe low probability condition, while both context conditions had

‘ a highly signficant effect comﬁ%red with- the control condition.

i
Further, whep errors were made under the two context conditions,

ithere was a bias toward giving as an incorrect response a word..
more probable in the context than the stimulus word.

The effect: of familiarity on reading rate wab teeted
b¥ Pierce and Karlin (1957), Subjects of. at least high school

L \
. : !

3
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‘ the nineteenth to twertie

v

L}

(Y4

education read aloud as fast as they could typed lists of words .o ..
chosen at random from a given vocsbularj. It was found that the’ ‘

j

. z

50 ‘most ' familiar trisyllable words were,read as rapidly ‘as the < .-
Ivr LI . i .

least familiar one syllable words,,” . R oL !

K
v ] - [

In a separate exper1ﬂent ‘the word lists prepared kepg\

length and familiarity constant for .a given list Words were

chosen from a list of 20, 000 most frequently endountered*words - | l‘
Reading rates were measured for (é) the thousan@;mdst famili\ar‘d i ’ ihg
words, (b) ‘the ninth to ti:>h thousand most familiar, and‘(c§ Lo P;f

thousand most familiar. There was(l,.{‘ -Z i;”;

- ) wt

AL
found to be a ‘consistency among'readers as.to the relative Tt

o

S e
. »n

effect of  length and’ familiarity. - I v - ‘ f.-

t ’ - ) --{

A N :
In yet another expeﬂiment by Pierce’and xarlin (1957), B
reading rates ﬁor randomized lists of eight nonsense words | A
averaging 1.5 syllables per word for example,"jevhin, .end”

X
'toép,' which were necessarily unfamiliar when first encoun—'
2

tered, incneased as the readers became mgre familiar w1th the ii : . ?

Yords from successive readings, until the rates approached thosé 'V:

R - . -~

of the first experiment. . L A : .
Biemiller £g977) tested the. effect*of context ‘on read-' ' .

AV

ing rate in an experiment uaing chiléren from Q?Ades two to six

'and . adults who were college graduates.» The sJLjects were told

N / o \}

to read as quickly as possible two basal reader passages, two

fifty word Lists selected‘ﬁrbm the passages, and two fifty

N v . ’

letter lists. .1" o
He ﬁound that- (a) the time required to identify

1etters, words, ' and words in context was‘neduced as children got

‘ . . »
v . : . ®

’
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"‘while ofder‘children took about the same time to identify either

T context as fwo groups of students read two ambiguous passages.

physicsl education or music class, or-a neutrs; class,‘English,

A

the second passage the dominantninterpretation was of friends-~," .

v\for‘example.

4
b

older, '(b) less time Was required to identify words in context

‘than words out.of context or letters, and (c) younger children

took longer to read simple words out of .context, than letters,

letters or words. Biemiller concluded that most children‘and‘

adults require less time, as measured in mean seconds per unit,

'to read text than they do to read words.

) N

Carey, Harste, and Smith (1981) tested .the effect of

8"

For the first passage, the dominant interpretation was a convict'
g

planning an'.escape f£rom prison but a non-dominant interpretstion

of a wrestler trying to break a hold was also reasonable.' For

R

getting together to play ca;ds and the non-dominant 1nterpreta-'

tion wéda of aqrehgrrsal for a woodwind ensemble. . : l& w

ThHe subjects read the passages,“ took a vocabulaiy .

test, were asﬁed for a free recall ofﬂthe gsecond passage, then, = '

took a multiple choice test for both psssages. Different music:

and physical educgtion majors were tested in tyo settings: a s

4

~

The experimenters coné¢luded.thats

{
...reading is a soclally determined ,
phenomenon...language and language \ . e
learning age fundamentally, social as o . ’
well as .cognitive encounters with ' ' :
meaning. (291) , SN

R SO
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Students' background was found to be a much better predictor of
passage inferpretation in the more constrained environments’ than

in the neutral ones.

. _Tulving and Gold (1963) found that increasing the,

length ofecongruous'cqntext facilitated tachistoscopic identifi-

cation of words, while incre&sing_éhe length of incongruous con-

text interfe;ed. Spbjects were required to read sentences,

' complepidg‘them with a tachis scopically presehted congruous or

incongruous word. ihg experimenters concluded that it was the {

- amount of*reievent information in the context which was imporJ!

tant, that the amount of Btimulus information needed was an

-

’ inverse function of the amount of info;;::::}\available from

4 .
other sources, the same qaptlusion reached by Weber (1970), .
r

using a different 1nvestigative technique several years 1ater.

§
. d

Studies Showing Reading Behavior .

4 . .
to be Adult-Like by Fourth Grade T ‘

",»g\- This investigation used grade four aubjects only, but

as several experiments have shown that reading behavior is n

adult-like by. this age, general inferences about readlng may be
drawn from the results. ‘

o Levin and\Turner (1966) in an EVS experiment using !
grades two, four, slx,\eight, ten, and adultg) found the EVS to
be longese on three wors\gerases except for rade twos..

Biemiller (1977), in an experiment using children’ in

t,gredes two to six, found younber children took longer to read

-

=

|

.- s v

o s dn

o e e - gy



© oy gt e

de ;

[

‘.
‘ 7 32
- ‘ B
simple wdrds out of context than letters, while older children

ﬂtook about the same time to identify either letters or words.

Taylor and Frankenpohl (1960) found that even the
fastest reader is limited to ‘about four fixations pea:second,
which 4s the rate achieved by fourth graders. T

Resnick (1970), in an EVS 'study using grades three,
five, college students, and ce}lege students reading upside-down

material, found performance improved from grade thrgee to
+ //"

. college, but college students readingjupside-doqu words . ) "

performed at the level of the grade threes. When they overcame'

~ the perceptual problems, they did use their knowledgedﬂf syntax,‘

unlike the grade threes.

Tinker (1965) found eye movements become myre

" adult-like at fourth grade,- and that the EVS is the same for

second graders regardless of phrase length, but for fguﬂ‘g
graders and older subjects, the EVS was longer ior three word
#ﬁrases than for two or four word phrases.

Levin and Cohn §1968), in an EVS study of grades two,
four, nine, and eleven; found older childreu had a longer EVS

and by fourth grade children were able'to use grammatical struc-

ture.

; ' Summary

- In summarf, there is ample evidence that readers

-

utilize syntactic and semantic information to facilitate read-
. L)

ing. Specifically, ;he studies‘Fited show-

R D e e T ]
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1. Syntactic structure provides a general facilitative effect
on reading (Epstein, 1967; Levin and Turner, 1970;nyiq§er,'

1976). *

;2. Both good and poor readers utilize syntactic constraints

Y , ] .
7. Syntactic context.exerts more influence than semantic con-.

\1970; Levin, Ford, and Beckwith, 1970).

Ty

(Weber, 1970).

3. Good readers make greater use of syntactic information than

poor }edders (Levin and Cohn, 1968; Levin &nd Tarner, 1966;
» - . . ‘
Weinstein and Rabinovitch, 1971).

4. Syntactic structure influences the reading behavior of older

readers more than younger-ones (Levin -and Cohn, 1968; Levin and -

Turner, 1966;"Lgv1n and Turner, 1970; Resnick, 1970).
5. ‘Complex grammatical constructions impede reading fluency

while more syﬂtactically'constrained,material, for example;

| passive sentences and those having a clause following the‘maih}

verb, has the effect of increésing fluency”or~comprehensibility
(Brown and Miron, 1971; Fodor, Bever, and Carey, 1§68; Foss and

“ ’ ’ : :
Lynch, 1969; Hamilton and Deese, 1971; Levin, Grossman, Kaplan,

. - ) M
,- and Yang, 1972; Levin and Kaplan, 1968; Levin and Turner, 1966;

Sawyer, 1971; Wanmat, 1976).
6. 'The effect of the syntactic context increases through the
length of the. sentence (Kolers, 1970; Levin, et al., 1972;

Mikler and Coleman, 1967), S

‘N
~

text (Cooper,.1974; Hamilton and Deese, 1971; Heaky—an&—ﬂfiiézﬁ

» . N\,
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8. Surface structure orgaqezation has a greater effect on read-
o

ing than deep structure {Brown and Miron, 1971, Foss and Lynch,

1969; Mehler, Bever, and Carey, 1967).

14
"9, The verb is the most significant word in the sentence

I'e J

(Chafe, 1970 Fodor, Garrett, and Bever, 1968; Healy and. Mxller, )

1970; Wanat, 1976) . -

-10. Prior semantic context hag a primlng or d1sambxguat1ng

effect (Bxemiller, 1977; Carey, Harste, and Smith, 1981; Horton,

1964; Schuberth and E1mas, 1977- SChvaneveldt,‘Meyer, and
Becker, 1976; Swinney and Hakes, 1976; Tulving and Golad, 1963).
11, rd 1liarity increases reading speed (Pierce and .
Karlin, T1957). | |

12,, "Reading behavioor has adult-like characteriatics by fourth

grade (Biemiller, 1977ﬁ Levin and Cohn, 1968; Levxﬁ/ﬁrd Turner,

1966, Resnick, 1970, Taylor and Frankenpohl, 1960, Tinker,

1965). ' . .

- Chapter three will describe the manner in’ which. this

A

investigatiOn dealt with the question of whether contextual .
information is of sufficient strength to allow good and poor

reading comprehenders to utilize a prediction strategy to

faci@itate word identification.

¥ . : -
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' . Chapter 3
METHODOLOGY

Introduction

According to psycpolinguistic theory, reading behav-
iouf is goverﬁed by cognitive processéa; Obviously, at Qome
point perception 9£ at least some letters,'words, or their
distinctive features is essgntial to comprehenéion('but the
proficient readerqrequires a miqimal amount of graphémic ané

phonémip information to recognize words. He is able to

integrate information from several sources to producé a hypothe-

ais about the identity of an upcoming ﬁord, a hypothesis\whiéh
is‘eithe;'accgptéd as @he reader proceeds,tﬁrough the sentence,
or, becaﬁse of encounteriqg unsu;pbrting cues,.is rejecteduﬁ_
causing an eye.regressiqn,.or, less likely, progression in order
to reassess the context. ’ '

The English lagguage'is highly reduﬁdant.H\PGr exam-

-

ple; plurality can bé indicated through a marker on a noun, use , ,‘

«

of a number-bearing determiner,'ﬁ plural marker on a verb, or

use of specific vocabulary. Similarly, tense, mood, and

sentence type (declarative, 1mperlti§e} interrogative) can- be
i

and usually are denoted by several indicators. Certain nouns

.are often uggd with.aAspecific class of vérbs, adjectives are

usually associated with compatible nouns, and verbs require use

" of suitqble nouns; for exampie, thersubject of “dine" cannot be

P wu«ﬁ-ut—v% PRESR

o .

inanimate. 1In addition, English is based upon rules which -

govern word order, phrase placement, and uee of inflexions.

Thesge aﬂd 6ther‘factors all comyine'to_form what

S _ S e o i
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' 51tion to discover and use language structure,

7,1970), the linguist who developed the model of grammar upon

¢

e The reader, thenp faces the reading ‘task with all the

-
P

»

"from his life\ekperiences, and a mind capable of perceiving,

———w——-organizingr—understandingf_and_evaluatipg_incominguin£o:ma+inn "

, o ' i
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linguists call the grammar of Ehe language. ‘Evidence illuetra- j
ting children's creative, non-imitative use of language indi-~

cates that language is-not learned nerely through imitatidn of

adult speech. Rather, language development seems to follow a

pattern which appears to be innate. Whlle grammars vary for

3
different languages, there likery exists an underlying predispo-
b

This is essentially the view of ‘Chomsky . (1957, ]965,

which the psycholinguistic reading theory is based. As Lyons‘
(1970). states:

Chomsky 8 assumption that certain formal
principles of grammar are innate is
intended to account for two problems-
simultaneously: (i) the universality of
the principles on the assumption- that they.
are in fact found to be. universal and,
(ii) the child's shccess in constructing
the grammar of his language on the basis .
of the utterapnceg“he hears around him.
It is the second.of these questions that
Chomsky regards as the more important
('the language is "reinvented" each time
it is learned,-and the empirical problem

" to ‘be faced by the theory of learning is

how this invention of grammar can take

-7 .place'). (112) C e

" . e - gy T o o aie

experience of his oral lanfjuage, the perhaps unarticulated but

nevertheless firmly rooted knowledge' of grammar, semantic input

r—— s ==

In: fact, according to this model, information ‘about the materiai

being read is as much outgoing as it is incoming.

\
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P Material which is difficult or which relates. to

"dnfamiliar_concepts and experiences will.necessitate'the reader’'s o

', and ‘subsequently attempt‘to understand, whereas material which .

. and .syntactic structure of the re&diﬁb ﬁaterial, to facilitate

‘word recognition. .

average wqfeéipcognition ability, ‘werg asked to read orally a -’

37

. The reader's cognitive activity permits him. to select
an absolute minimum amount of graphemic information. Although

only four to six letters may be i focus during an eye fixation

(McConkie and Rayner, 1976&), shapes. and spaces in the peripher-
al field can provide valuable information about word shape and

1¢ngth, reducing the alternatives from which the reader must

it et lAs 4 o e S aan ik

make a choice.

gleaning more stimulus related infofmation*in'otder to decode

is more compatible to the*reéder's background can actually be’
decoded with the aid of comprehension. The prdoficient reader -is-
able to make strong predictions before encountering a word.

Ve

Statement pf the Problem T

] -
. This investigation was based upon the question of

¢

whéthér both good and ppdr reading comprehenders utilize'q

prediction strategy, grounded in an awareness of the semantic

LN

.Bigh and low reading comprehendérs,'who were all of

set of forty~five sentences, thirty of which had had the verbs , 3

v v » o

»

expected that high comprehenders would overlook the deliberately
inserted errors, substituting grammatically uccept&ble « . =

alternatives. T R . | '




. comprehend what .t 9{ read,

38

- :
Theoretical Framework and Research Design

. ,I-K\,‘. L
The Isakson and Miller (1976) study ia of particularexnwli/

interest to this investigation. It was designed to provide

’y‘,aup ort\for a conceptualization of reading failure described by

romer (1970) in which poor readers are classified as being
either of the Fdefic1t“ or “different” type. "peficit" readers'’
poor vocabulary and word identification skills were thought tp

be the source of their.reading difficulty, while "different®

‘readers have adequate word recognition skills but fail td&’

Studie snggzrtive of Cromer.'s posibion that compre-

"henaion difficulty can be the result of poor word recognition

‘ability or a failure to integrate ‘word meanings were criticized

because thgy failed to control for ‘the word recognition level of
the subjects. Thus, the.Isakson and Miller (1976) study was
designed to test‘fqn the relationship between senaitivity to’
semantic'and BYhfactic cues and comprehension ability'without
the‘interference.of varying word recegnition abilities.

Because the good comprehenders made an increasing
n&mBer of erfors ag the severity of the disruptions‘increased_

while' the ?&mber of errors’ of the low comprehenders was not

affected by sentence-type, Isakson and Miller concluded that

‘good‘readers were more sensitive to linguistic cues,’aﬁd'

utilized semantic and syntactic information to integrate the

PP P

o s e

[RT,

meanings of individual words. Poor -readers were seen to ignore

'linguihtic cues and treat words in isolation. This finding is

contradicted by several studies which show both good and poor

-




o

readers rely on linguistic knowledge to facilitate reading

(Allington and Fleming, 1978; Allington;andisfgange; 1968b3:
Cioffi, 1982; Hutson et al., 1'960; Mery¢ill, Sperber, and
McCauley, 1980; Schvaneveldt} Ackerman, “and Semlear, 1977;
Schwartz dnd Stanovich,: 198f; and Weber, 197Q7 .\ e

he fact that the Isakson and Miller (1976) study d4id
not arise §Yom the psycholinguistic school of thought but
rather -came about as a means of defii;ng two distinct types of
reading failure, probably explains w:' a secondary analysie

performed on their work was not considered in their hypothesis.‘

~ or discussion; 1f, in fact, good readers are more sensitive to

semantic and syntactic cues, according, to psycholinguistic
theory, they should make predictions based on fheir linguidtic
knowledge and experience,‘and'their'processing of the sentence

at hand. If the readers' expectations about upcoming words had

sufficient strength, the good readers. should have been more

-~

‘11ke1y to overlook an incongruous word, making a substitution

+

more in line with their predictions., o -
- However, the findings of the Isakson and Miller (1976)
study appear- to be contradictory. The good readers made. an’

increasing number of errors across sentence type, indicating

“their superior sensitivity to violations of linguistic rules,

" but when' the two groups were compared on the numbe? of . errors .

~ made on each sentence type, it was the 1ow readers who made

——— et o e tn,

P!

significantly more errors on semantically violated sentences

than the good readers. 1f “the low comprehenders treated words

as individual entities, as the autsors claim, they ahould have
. - , ' . i
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/

been expected to notxce the disrupted words and read them /

l

verbatim. If' poor readers can be characterized as not belnd

able to integrate the meaning of individual words, the incongtu-

ousy nature of the lnsertlons should not have created any partxc-\

P

W

ular dlffxculty for them.

By the same reasoning, low compyehenders g;uld have

been expected to make fewer errors on the doubly violated

y : o

sentences than the high comprehenders, but the results showed

- there was no difbe;ence between the. groups on this heasure.' As

gil the subjebts were selected to have averége word recognition .

~ability, 1t is. curlous that poor readers made more errors than

."\. 7_13-‘

good readers on the - normal aentences. These comparisons were
not seen by Isakson and Miller (1976) to provide a'measpre of
sensitivity to semantic’and syﬁtagtic cues, and the findings

were not explained or discussed. . .

The present investigation was.designed to test for

predictive behaviocur using an ihproved vérsion’of the Isaksoh

¢ o . . :
and Miller (1976) model. Several aspects of the studies were

similar in the following ways: 1)'both used grade fouf~su5jects:
/ , . ' .
2) word recognition scores from standardized tests were used to

-

categorize'students AS‘average if their score was within +.5

. « .o o - ,
years of grade placement; 3) subjects were classified as high-
comprehendérs,if their scores on a comprehension subtest were .5

.= J
‘years or more above grade level-or low comprehenders if.their-

1

e T P
.

e i,

o eengan s €2

scores wergrts years or more below grade level; and, 4) in both
studies words were manipulated at the verb poeltionl

‘This invéstigation, however, used sixty subﬂecta

i . i it e . s St
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compared to forty-eight in the original, had fifteen sentence
trios comﬁ%red to twelve, and required subjects to read
ﬁgrtv—five gentences, compared to twelve. Sentencee were
selected from the evaluation manuals accompanying the reading
series in use in the schools from which the subjec{s were drawn,
B0 that the reading material was likely to b;'related to the
subjects' reading experience. In the- original study, the
aentences were artif1c1ally created. Each was exactly thiré.bn
words in length, written to be rated as grade four level
material according to a readability formula, and each of the
Lords manipulated was chosen to be approximately equal in,f
frequency of occurrence. The resultingvconstructions were less
likely to be repregsentative of typical reading material,

Each subject ih the Isakson and Miller, (1976) study
vread only one sentence from-each group of three, EOnsisting of
the normal vereion, and two vdolated variations, whereas
subjects in this study read all fifteen normal sentences as well
as two violated versions ‘©f each one. The Isak on' and Hiller
(1976) subjects were not vulnerable to having their read;ng‘of

»

disrupted sentgncee affected by having seen{ in some cases,

Y the unaltered form firét;'but the study was then not able to

compare subjects' reaction to normal and violated versions of

the same sentence. ¢ ¥

The Isakson and Miller (1976) study was designed 80

Aot —

»

.

T ey o e o e o

that for each normal eentence two violated forms were construct-
*

ed, ‘a semantically violated version and a semantically plue

3 syntactically violated version. In-each case the ward changes

*
L]

4 m mr aA e r e e e e e,



-

F
P R e Gt A o 00
1

atr v -

42

were made only at the vertt bosition. This present investiga-

tion, although originally based on the Isakson @and Miller (1976)
design, combined the two groups of: violated sentences  for the .
analysis and discussion.

For Isakson and Miller (1916), substitutiqn of ?

transitive {or intransitive) verb for another constituted |‘a I

'semantic chang# whereas substitut}on of a transitive
intransitive verb (or vice versa) constituted both a [em tic\
'and a syntactic alteration. i

In this investigation it ‘was discovered tha many of
the verbs in the nogmal,and violated sentencesucould ave both a
trapsitive;e;d an intransitivevsense. Thus,,when a word
substitution wea made there was alvays a chanée in meaning but
often there was also a change in the syntax of a seﬁte&ce when

’
only a semantic difference was desired.

Combining the two groups of viplated sentences was

possible because of the high correlation (r=.75) found tL exis
between sementic and syntactic variables {Beebe, 1981, p. 109).
ths relationship was borne out by.the factor:analysis_fo ducted .
in this investigation on~the_veriebles semantic accentabi ity

and syntactic acceptability of squects' substitution errors.

. - - . .
In fact, the correlation coefficient was almost identical' ’
(c=.78; from Table 5 ;- ’ o N y
. ‘,r .
" This investigation, based on psycholinguistic theory, a«g,»y

looked for iurther evidence of good readers'’ reliance on eman-
tic and syntactic cues. The substitution érrorslof each group

- ¥
Nere compared on measures of semantic and syntactic acceptabil-

itv, and grhphenic'nnd phonemic gsimilarity to the terget words.“

.
. “ 5 L . ’
o . * .
+ . . . A
, i .
. . ¢ - o o
) .

o



P

43
3
The number of corrections of bq;h grammgtical and ungramﬂatical

substitution errors made by éach" group WEre discussed. .
’ - {

‘ . . .4
. _ ngotheses_ o

>

ﬁypothesis 01: There will be no difference in the.performance,

of high and low coﬁprehenders resding_unviolated gen-
tences. | . 4 o
w ) ; ' N " . ’ N [

. Bypothesis 02: Higﬁ comprehenders will mske more errors than S

3 -
.8 '

. . Low comprehenders on violated sentences;( - .
ﬁr . .__, .. . ’ 4
Hypothesis 03 High ¢6mprehenders will make morelerrors on o

S .violated sentences.than on those which_have ‘not been ;c”;

Q
v

. altered, :: P
. . . a '_a '_ - f

. . ’ . . . . 9 L R
Hypothesis 04: Type of “sentence will not affect’ the number of . .

’»

< errors made by low comprehenders. " ‘ L .
Bypothesis 05: Bigh\EEMprehenders' substitution errors will ,
‘ ‘ bear a lower degree of graphemic and phonemic similarity to
the target words than those of low cOmRrehendersf? _
Hypothesis 06: High comprehenders ,errors will be. semanticalLy'
and syntactically acceptable in the context of ‘the rest ofl"
the sentence wherens those of low comprehenders will not.

‘.

7
Hypothesis 07: .As the level of difficulty increases, hiqh v e

S .
comprehendeip' substitution errors will reveal an increnn~ *

‘ ing dependence upon graphemic and . phonemic cues, and a _ -
Y I
- corresponding decrehsing reliance upon semantic and syntsc- o
tic information. ) | N L T 5L-
- . ) e 3
’. - V. 3 - n N . .
- '«i' l
. . N - \
- ¢ - . . ~ \
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'Hypothesis 08: As the level of difficulty increases, Both high

\nand low comprehenders will make increesingly fewer errors
‘on violated sentences.. ' ‘ﬂd«

Hypothesis 09: High comprehenders will correct a higher propor-

o

tion of ungrammatical errors than will low comprehenders.
Hypothesis 10: High comprehenders who read‘ed inserted anomaly

verbatim will be more likely than low comprehenderg to
change other_words in theé sentence in an‘attesgtﬁtp’render

a

it meaningfnl.l \
- [y b B, . )

Hethods and Procedures

The sentences wWere selected *from the first stories of

eech Bvaluation Manual of the Nelson Reading Program at the

L

third, fourth, and fifth4§rade lg§e1. Five sentences were
& .

!

chadliin aE'evenly spaced positions throughout each story, and

~three bersions presented £0 the subjects: . the correct form and

1)

two versions, in which the verb was replaced by a word which
'

altered either the mgening of the sentence, or the meaning and
-~ . '

syntax simultaneously. - v

4

: Bach subject was asked to read a total of forty-five

sentences, arranged so that no two gsentences from any one group

or‘from‘any one selectiqn were presented consecutively. .
Subjects were gelected from the population of grade\
four classes of schools administered by the Avalon Consolidated

Schoo} Board, st. John's, Newfoundland, which ‘had given the

, Gates~HacGinitie Reading Test in the spring of 1981: ten

elementary schools in }otal.

r : ) .
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All subjects were within +.5 years of grade placeﬁent
on the vocabulary;aection.of the Gates-MacGinitie test at the
‘.time of testing. Those'comprising the hign comprehender group
scared 5 years' or more aéQ:; grade level on compreliension at
\\,' the time of testing, vwhile those comprising)the low comprehenéer
‘\\\group scored .5 years or more below grade level. As the
subjects were all rated as average on word r;;ognition, inabili-

ty“to read the words i'n the target position should not have been

2
a source cf,error.

of seveﬁty-two students who fit the high group crite-‘

ria, thirty were selected at random, while of the total of
thirty-one students who fit the low. group criteria, one was -
chosen at random to be deleted Thus,‘there were third? sub-
jects in each group. ‘ ' '

| The subjects were given three warm-up sentences, then
. ere asked to read each of the forty-five experimental sen-

tences, each typed on a five by eight inch file card. The -

students were instructed that: they had been selected to

" participate in a reading experiment; their individual identities

~ were to remain confidential and were to be destroyed once the
data had been compiled; their reading would be tape recorded as
a safeguard; ‘the experimenter wouid be making notes during the
seseion: no assistance would be offered; they were ‘to reed as
well as they could; end.tney cquid,have as much time as they-
‘required., '

‘All testing took place ind&yiduelly'in a quiet,

. bl

*

private setting within each school. —
» , \
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Instruments .
1. The Gates-MacGinitie Reading Test ‘ .

-~

- The Gatess MacGinitie Reading 'I'e.s't was used to screen
subjects and categorize them as high or low comprehenders.

Information from this test was used for two reasons. Firstiy,

it ptovided subtest scores for reading comprehension and word

recognition so that on the basis of these two scores subjects
could easily be rated as aVerage in word recognition if they
scored within a half year. of érade level, low in éomprehension

if their comprehensipon score was a half year or more below grade

>

level, or high inicomprehension-if their comprehension score was
a half year or mére above grade ‘level.

" Secondly, as very few students in any one class fit

1
\

the criteria, quite a large number Y£ classes had to be tested.

& y

- For practical reasoné, it was more feasible to screen subﬂects

» .

on the basis of a test which had already been administeréd in
several schools than for the investigator to carry out a test

which would provide the same information.™

.2. ‘The Set of Porty-five Sentences - .

¥

. Each level of the Nelson Réhding Series currently ip
use in the schools administered by.Ehe Avalon Consolidated

School Board is accompanied by an BEvaluation Manual containing

four reading select;ons. The sentences used in this study were.

chosen from thg_fi;at*htory of three of these manuals so the
i N

style would be familiar to the subjects. Levels three, four,
. -~ : .
and five were chosen so that aggz subject would be presented
and

t grade level. v,

r

y

3
»
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3. The Goodman Taxonomy of Reading Miscues

The Goodman Taxonomy of Reading Miscues (19?3)
provides scales by whi?h pral reading errors, or miscues as
Goodman calls an utterance which is not the same as the oJ[ginal
word fnoprint, can be judged by criteria in éighteen categories,
four' of which were utilized in this study: graphemic similari-
tf, phonemic siﬁilarity: syntactic acceptability, and semantic
acceptability, When }ated according to these scales, oral
reading errors can be evaldatéd qualitativel& and can provide a
useful/insight int; the strateglesireaders employ. Bottom-up
inforﬁation proceés;ng is reflected in high graphemié and, phone-
mic.scores, while top-dg?nlpfocessingiis reflected in high
sgﬁantic and syntactic acceptability scores. '

The graphemic similaéfty scale ranges from zero;_,u"
appLied when Epere is no similarity at all, to nine, hpplieé~
when the 'expected‘respénse"fdnd the "observed response" are
homographs. For examp;é, if a subjéct read "was" for “have,”
the substitution received avécgre of zero as there was no )

similarity between, the two words; "want" 1§ad"for "what "

rfceived a score of seven as the beginning, middie, and end

,portiona were similar.

As fof graphemic similarity, the scale for phonemic

similarity fangel from zero to nine. A readin§ of “"moving” for

"mdrning received a dcore oflqix as phonemically there are
ng and end portions; "take" read-for_'llke“
g/ a score of one as they have a kﬁg.sound in common;

A | :

*u
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"washed" read for "wished" réceived a score of eight because the
two words differ by a single vowel.
Using a method described by Beebe #(1981), the graphe-

mic and phonemic scores were both calcﬁiated in the same way, as

a percentage of the total possible score. For each subject, the

denominator was formed by multiplyin§ the total number of
substitution errors (the only type of error which could possibly
receiJ% a rating) bx&Pine, the mexiﬁum score'possibie. The

numerator was formed by totalling the scores for each substitu-

tion error.' The resulting fraction multiplied by 100 produced a

percentage indicatin%;the degree of graphemic and bhonemic
similarity. ‘ 4'! PP : e

The scales for semantic and syntactic acceptability
each range from zero to three. A score of. one was applied if
the miscue resulted in a structure which was semantically (or
syntactically in the latter case) acceptable only with the prior
portion of the sentence. A score of two was given if the miscue
resulted in ; structure which was semantically (or syntactical-’
ly) acceptable only with the following portion of the sentence,
A score of three was givenﬂﬁf the miscue resulted in a.structure
which was semantically (or syntactically) qcceptable within the
entire sentence. . o ' '

For example, in the violated sentence, "All you need

to do is wonder ‘the combinations,' wh!d‘hwander' was subatituted

for "wonder"®, it was fated as three on the ayntactic acceptabilr

PO
. \3%‘ h‘s

-~
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, ¢
A perceytage score was calculated for both semantic

and syntactic acceptability in the same manner as for graphhpic
and phonemic similarity. For each subject, the denominator was
formed by multiplying the total number of substitution errors by
three, the maximum score poseible. Tte ﬁume;ator was formed by
tetalling the semantic and sintactic scores respectively. R

Again, the resulting fraction'pultiplied by 100 yieldedne

- P ‘ .
percentage indicating the degree to which a reader's miscdes

¢ ' —
were semantically and syntactically acceptable within the -
[ .
context of the sentence. _ ’

For each subject .and for eacq'éependent'variable of . __
graphemic and phonesiic similarity and semantic and syntactic

acceptability, scores were calculated for each of the three

"

levels of difficulty as.well as the ‘totals,

-
\

Statistical Procedures ' ' .

* \
" fThree types of error at the verb position were

fecorded.‘ those of repetition, omigsion, and substitution.
ﬁsing the Goodman’ taxonomy (1976), the latter were coded for
‘graphemic and phonemic similarity, and semantic and‘syntactic
acceptability; Far each subject and in each category, totai-

gcores. were calculated .as well*!B scores at each of the three

levels ;?\Fifficulty. : . ;"{

Three correction scores were also cal;ulated for each
subject. The proportion'of correctiqns of errors made on all

Ya a

forty-five Words was fognd by dividing the total number of

*.a

ot hm e s i
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» : j‘
] .
corrections made by the total number of substitution and

‘omission errors (repetition errors by their nature cannot be
corrected) and multiplying by 100 to obtain a-percentage.
The proportion of accepfable miscues corrected was

found by dividing the number of aqceptable'miscues which were:

corrected by the total .number of mission and substitution

errors and multiplying by 100. Thw proportion of grammatically
"unacceptable miscues was delculated n the same way.

A miscue.was deffned as afgceptable if the eneire

resulting sentence was both semantically and syntactically

acceptable. Similarly, a miecue wa fined as unacceptable if

the enti;e regulting sentence was unacceptable~semantically '
and/qr sy actically.l These criteria were utilized whether or
not the miecue occurred in a normal or violated_sehtence.
' For example,vif in the seﬁahtically_and syntactically
violated'sentence,"SQOn there safe a ciearing all. the wey round
the eabin” thefeubject ‘substituted "will be" for "safe™™but
later regreésed‘aﬁd read aloud "safe,”. it was qescribed as a°
correction made on ‘a gremmatical miscue.

" In the normal sentence, "Hammer and nails came next,

with many other things," the omission of the target word "came"

. rendered the aentence unacceptable semantically and syntactical-

tion of an unacceptable miscue.

°

Two other. variables, described by the mnemonice CHNEG

and CHPOS were also considered. CHNEG refers to the situation

L ]

ly. When the error was corrected lt was classified ag a correc-

B . N . — - _ e
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in which a violation results in a subject makihg errors while {

F 4

4w e g e ity wndop e

-

‘;,/, reading the unaltered words in the sentence, although the viola-

tion itself was read verbatim. In such caseg the errors had to )
' N !

be judged to be/ arising out of the violation. ’ i

CHPOS refers to the sltuation in which a reader,

JRRRE Wi

¢

ha‘}ng'read a violated word verbatim, then changed other words

in the sentence to agree with the violation, in effect creating

a grammatical sentence out of an ungrammatical one.

(R L DU

. . i ~ ~
Inﬂeach case, the maximum CHNEG or CHPOS score for

* ' each sentence was one; The total CHNEG and CHPOS scores weré\\\\\: ) ;
‘ calculated for each subject. ' j, , L _ . _ f' , '§
( The data wgre.c;mpiled,'ﬁritten in maqhine readable ° |
fbrﬁ, ahd,.usiﬁg the thﬁi;éicdl Packaée for’tﬁe;Soéial Sciences
Pro;ram (1975), a pné way.analysis of yérianée was perforﬁed.
High and low comp;ehendefsi scéreé‘were-coﬁparéitiy type of
- ¥ gentence, lével of difficulty, graphemic similarity, phonepic
| simila;itx, semantic acceptébiiity, syntactic gcceptability, . }
corrections of acceptable and'hnacceptaﬁle errors, gnd other

errors in the sentence.. ' : : R

{7 i 3 . A factor analyaig‘waS‘per‘ormed to combipe:(ﬁ) the.
'graphemic ;;d phonemic similarity scores; anﬁ ib) the semantic
"an§ syntactic accéptability.scones;' High and low comprehendeié

T were then comphred on-thgdtwo new variaﬁleé, gragpemlc-phdnemic : ;

: : ‘similarity, and’ semantic-syntactic acceptability,
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. Expected Outcomes n

As the high and low comprehenders in this study were
all rated as average in.word recognition, they were not expected
to differ in their performance 6n normal sentences. ‘

| On violated sentences, high éomprehenders were

ifpected~to make more errors at the verb position than low T

comprehenders. According to psy holinguistic theory, good

readers process print more efficiently by using a prediction
strategy rather than a precise letter and word identification

approach. They were expected to ignore words in the ‘text which

.
A S Tt e i o7 et o A ¢ it

e o  eain are
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'did not fit with their“expectqtions; substituting words which ,],'

did. , - P N

) _ ' . . : . o )
It was expected that high comprehenders would make , ‘,a !

’

more errors on violated sentences than on normal ones, whereas
poor readers, using Bottbﬁ up processing strategies, would read -

the’incongruous words verbatim, resqltiﬁg in similar scores on
both sentence types. If good readers are more senéitive:to ;
1ihguistic conetrainte, when these constraints ﬁte‘violated;'thé
good reader should have beep less likely to interpret the
disruption as being acceptable and More likely to substitute a
‘word 7ongruent with his ‘reading of the sentence to that point.

/ Low comprehendera were expected to make subatitution

errors which had a high degree of graphemic and phonemic _
similarity to the target word, if they primarily use graphemic

and phonemic information to identify words.

Bigh compréhenders' top—down word ideqtifidetionf
: strategies were expected to result in’ substitu:tﬁh'errors which

had a low degree' of graphemic and\Phonemic similarity, but,‘
R -‘ . ". X P
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. of difficulty increased.

unlike.the low group, their errord were expected to be semantic-.

ally and syntactically acceﬁtable in the séitence.

As the Letel of difficulty.increaeed, high comprehen-
‘ders‘were not expected to be able to utilize a prediction strat-
eqgy as‘successfully, were expected to pay stricter attention.to
the print, and therefore have an increasing grapho-phonic score,
and a decreaelng semaﬁ!&c-syntactlc score... ' :i

Because it was expected to be more difficult for both
groups to ut1llz!e prediction strategy for more complex materi-
al, both greups were expected to be forced to ettend to the ’
print more exactly, notice the inserted ‘anomalous words, and

ty

- thereby make fewer errors on vlolated sentences as their level
If hlgh comprehenders primarily rely upon their tacit
knowledge of linguistic structure to facilitate reading, they
could b&” expected to have a greater awareness of an ungrammati-
-cal utterance and make‘a'nigher proportion of corrections of
this'tyPe of error than iow:conprehenders. -
! ﬁigh comprehenders, if they are utilizing cognitive

processes and tapping their know;edge of grammar to aid in word

| reccgnition; should be compreLending as they read in order to

generate'further hypotheseeg If they were rd\ding for meening

* . they could. be expedted, if they happened to read an anomelous

word verbatim, to attempt to render the sentence meaningful by

appropriately altering gther wordj/i " the sentence.

-

v

B
P S

© N b -

i i

?e,“‘“.u

ee.“&__..._.,. _._.
L



YW ape 3 Bt e o

gy s

v (thirty out of a posaible.th@éty-one) than were the high compre-
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Limitations

* . -

Onq limitation of the study is that while the data

were coilectéd in the first three weeks of the grade four school
year, screening of subjects was based on Gates—hacGinitie
reading tests administered 1n ﬁhy and June of the previ;us
school year. There ‘simply would not have been time to complete

*

the research before the summé} vacation. Bowever, as no

"

students received formal instruction during the 1nti{va1, the
validity of the study should not be impaired .

. One possible source qffe:ror lies in the fact that(;::i

low compréhender sbbjecgs were dgawnxfrom a smaller pppﬁlatio

henders (thirty out, of a.possible seventy-two).
Another limitation is one common to many investiga-
» . .
tions, that is, that subjects were reading in an artificial

situatfon.H:Readiné behaviour.under'more relaxed and natural

conditions may be different.

>

Finally, as the sentences were presented in random
~c;rder, in some cases subjects' readings of violated sentences
may haﬁ; been influenced by hgving seen the Qprmu%. correct form
of a sentence before the disrupted versions, or vice versa.

These effects were minimized by having any two sentences from a

group separated by sevaral others. Thé-advgntage 6f being able

. to compare each subject' ﬁgfformance on the three versions of

the same sentence outweighed’ the iimitations of the design.
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~machine readable forﬂ. Using the Statistical Package for the

two groups on thirty-nine variables.

_priate variable means calculated for the analysis of variance

'_7________2;:____________________________________________________________________________

. Chapter 4

RESULTS OF THE INVESTIGATION
The errors high and low.comprehedders ;ade on

forty-five sentences o; two different types and at three levels .

of difficulty were counted, coded according‘to the guidelines of

P

the Goodman taxonomy of reading miscues (1976), and written in

bty e s

Social Sciences (Nie et al., 1975), descriptive statistics were

»

computed, . and an analysis of variance performed to compare the

L

a4 e oa s e,

A factor analysis was performed on four of the vari- - ‘ i

ables:. gr&phemic simildrlty; pthehic similarity, syntactic

'acceptability, and sémantic accéptability,‘creating the latent C-

variables grapho-phonic similarity and syntactic-sémantic‘ .
acceptability. An analysis of variance was then conducted on
the two composites as dependent variables. . - :

To judge the effect of level of difficulty, the appro-

procedure were plotted in graph form. ’

43 ’ . -

_ The variables entered into analysis were ascribed

mnemonics, which are presented in Table 1.

§

-Findings

Hypothesis 01: There will be no difference in the ﬁerformqnce -
o of high and low comprehenders reading unviolated -.

sentences.’

ot =
.

‘ A , o ‘
Hypothesis 02: High comprehenders will make more errors than
low comprehenders on violated sentences.

*
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TABLE 1 : : i

Mnemonics Ascribed to the Variables-

o)

y
4 © J‘(‘\F‘
\ - L * - P ;
Mnemonics Description ‘ﬁi ‘. {; :
WORDREC Word recognition grade equivalent score on ¢
the Gates-MacGinitie Reading Test e
RDGCOMP Reading comprehension grade equivalent score ,
on Gates-MacGinitie Reading Test - &
*CORSENT' Score on 15 correct sentences :
VIOLTOT Score on 30 semantically or semantically and b
- : syntactically violated sentences. h,
GTOTAL . <\~,/ : Total}score on all forty-five sentences f
: , ~ i
= L3TOT’ Score on 15 level 3 sentences '
?,.5 L3COR -Score on 5 correct level 3 éﬁﬁtences
VIOL3 % Score on 10 semantically or semantically and "
syntactically violated sentences. .
PR LATOT ) Score on 15 level 4 sentences .
. £4ch Scork on § correct Mevel 4 sentences - ™
' VIOLA - Score on 10 level 4 sentences violated
either semantically or qpmantically and
ayntactically. o, o '
L5TOT - Score on 15 level 5 sentences
LSCOR Score on S correct level 5 sentences iﬂ) 5
- s N :
VIOLS , Score o 10 level 5 sentences violated a !
. semantically or semantically and .
syntactically. -~ 4 1 \
C GTOT }  Total graphemic similarity acore . )
. g . L |
- 63 Graphemic similarity on 15 level 3 sentences R
- . G4 . Graphemic similarity on 15 lavel 4 sentencea

[——

e - + —— .
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Table 1 (Cont'd.) > ) -
. f
. o . 3
Mnemonics ’ Description ‘- ?f :
Jd oo ] .
' )
G5 Graphemic similarity on 15 Jlevel 5 -sentences -~ - .
. ) . . !
PTOT Total phonemic similarity.score ‘
P3 Phonemic simiiarity on 15 level 3 sentances ’ ‘ ? \
P4 .o Phonemic similarity ) 315 level 4 sentencepj e
P5 ‘Phonenic similarity on"15 1ev$1 5 sentences Lo
SYTOT Total percentage of’syntactically acceptable n, >
: substitution errors . oL ‘
SY3 Percentage of syntactically acceptable ‘;. -
i substitution errars at level 3- . P A
. * # v R [ ] '
sysd - B Percentage of syntactically acceptable ]
ys .supstitution “errors at level 4 - . .
’ ]
s5¥Y5 . Percentage of syntactically acceptable ‘
‘ - substitution errors at level 5 :
SEMTOT Total percentage of semantically acceptable : i Z.'
. substitution errors L ' ‘-
. - A . . - .
SEM3 K Percentage of semantically';ﬁkeptable " i
substitution errors at level 3 . S ] 4 )
o ) I . -
SEM4 Percentage of semantically acceptable !
v subptitution errors at level 4. .- . SR P 1
. ) ] -
« SEMS - |, -, 4 Percentage of' semanticelly accepttble |
' substitution er;ore at leyel 5 . .
. ) r - *
PCORTOQT Propottion‘oﬁ correctione on all 45 words ’ I
PACC - - Proportion of eccéptable'errprs corrected ’ﬂ :
. . - , Y - N
BUNACC. Proportion of unacceptable errors corrected . ~
. I .
CHNEG . The number of tlmea G!olation had. a . : {
g negative effect-on the ‘reading of other - v
" L /. portions of the aentence T . R '
<CHPOS ; . The, number of times a reader made’ other' :

' portione of a sentence agree with a

violation ‘ . -

. Y *
. . . ‘ - C ./
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. compnrison in this group. The required task élearly did not
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”

When ﬁigh and low comprehenders scores were compared

S
on ‘each of *the sentence types, there was found to be no
. /—’ / . M
significant difference in their perforhance. The resultsa are Y
. o ¥
presented in Table 2, rows 2.03 and 2.04. ' N

While tgg\:utcome is in line with ‘the hybothesis.in
tne case~o§ normal sentences,—the significance of this finding

i.s's.ubst'a'nti.al13?I diminished in light of the result of- the other

¢

‘ .
elucidate ‘the underlyinq differences which caused the subjects
\3‘
to score high or low in comprehension on the standardized )
- /
readipg test.‘ -

A [N

Hypothesi5‘03="High cemprehenders will make more errors on .
- . violated sentences than on those which have not .
- been altered. :

dypothesis;04- T;ba of sentence will nat affect the number of
: “errors made by low comprehenders.

The data a lysis showed_support for hypothe31s three

.

but not for hypothesxs four as both' high and 1ow comprehenders .

made more errors on violated sentences than on normal /nés‘ The

results are displayed numerically on Table 3 and graphically ‘on
. #.
Chart 1. ) o v L .
Hypothesis 05: High comprehenders' substitution errors will

' bear a lower degree~of graphemic and phonemic
similarity to-the target words than those of low

L2
compre ders. -

-ﬂ&potnesis 06: High comprehenders' substitution errors will be

semantically and syntactically acceptable in the
‘a context of the rest of the sentence whereas
- those of low.comprehenders will not. :

‘Both hypotnéses»fiveland six werejrejected.

g
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~. , ¥ TABLE 2 - :
: ' ’ .8 "
One. Way Analysis of Varlance Results: _ Lt
Effecta: of Rank (High.or Low Comprehenders.) ¥ !
. on Criterion Varnbles (N--Gt.’()a /\ ‘ L
+ —y : ) -
hd « . -A.‘,z . .
»! Criterion | Source Sum of d.£..] Mean P-Ratio | “Significance Eta
Variable Sgquares Sguare ! Level ;\Squared
2.01 WORDREC Between 170.02 1 170.02 -1\17.;4—5‘4 .0001 - 0.{‘31 ’ ‘
Within 564.97 58 9.74 )
2.02 | RDGCOMP Between 7324.15 1 7326.15 | 306.423 ~0000 0.841 o
o T Within ] 58 33.91 . ' ;
2.03 | CORSENT | Between 0.82 1 _.82)  0x787 0.3786 0.013 ——
~~ | Within 58 ' 4 -
- \ .
2.04-|  vIOLTOT Between 15.00 1 15.00 ] = 1.652-1  0.2038 0.4éz28 '
- Within 526.600 | 58 *-9,079[ ¥
L4 ¥ T :'T - ~ )
2,05 G-ro-m/ Between 22.82 1 -22.82 1.736 0.1928 0.029 .
y | Within 762.17 | 58 13.14
‘ R v i ¥
e ro —
aSee Appendix 3 for descriptive statistics. ) : )
. ' . '
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Criterion | Source #| Sum of d.f. | Mean F-Ratio | Significance |  Bta .
) Variable ‘Squares:” Square ) Level Squared
2.06 | L3TOT Between 0,07 1 0.07 0.023 0.8795 * 0.0004
_| #ithin 166.87 58 2.88 '
o : . . - ’
2.07 | L3cor Between’ . .000 | 1 -.000}  .000 1.000 .000
Within 20.73 | 58 . =36 . p
, a\
2.08 VIOL3 Between 0.417 1 -0.417 0.195 0.6607 0.003 }
, . Within 124.167 58 2.141 : “
L3 -
N I
2.09 | gLATOT Between "4.82 1 4.82 |~ 2,127 .035
i . Within 131.37 58 2,27 ) .
2.10 | L4cor Between 0.07 1 0.07 ) 0.247 0.004 .
Within’ 15.67 58 0.27
' !
2.11 VIOL& Between 3.750 1 3.750 1.955 0.1673 .033
° Within 111.233 58 1.918 -
“ / - .
P »,- = >
-—‘—__—_’/_\'. .. :1 .
I * - ,
- -~ 1
e’ -
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Source Sum of d.f. Mean F-Ratio | Significance | Eta
Squares Square Lével Squared
. . t ) ’f‘"\- »
2.12 Between 3.75. 1 3.75 1.4NM 2302 .025
o Within 147.9 58 . 2.55 o

2 h - . p i

2.13 | L5COR Between .27 1 .27 1.00 .32 * .017
S Within - 15.47 58 .27 ‘ ' ~
2.1a | vrons . Between 1.667 q 1.66 .941 .3361 .016
4 Within 102.733 | 58 1.7

» -

2.15.| cror _Between 21.6 1 21.6 .166 .6852 .003
-“Within 7548.33 58 " 130.144
2.16 63 Between 32,27 1 '32.27 .076 .7844 .001
- Within | 24770,33 58 - 427.08 :
B e - ‘ - - = 1 -
2.17 | Ga& Between . 224.27 1 © 224,27 .30 .5893 .005 \
Within | 44125.67 58 - 760,79 J
2.18| @5 Betfween 81.67 1 81.67 .104 . 7481 .002
’ Within | 45488.93 58 7%#.29 : ' .
- \ -
- . ’ v [+,
) / vt < “fﬁ.J
. ¥ . o
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Table 2 (Cont'd.) -
-t - ) -
t - = - .
- ) . . :
_Lriterion | Source Sum of d.f. | «Mean F-Ratio | Significance | Eta
-*| Variable Squares Square Level Squared
" : - - g - .
2.19 | PTOT . Between 5.4-1" 1 5.4 .028 .8674 .001
) . . Within 11131.53 58 191.92 -
. 2.20] p3 Between | 874.02 | 1 874.02 1.607- 2100 .027
- - Within 31542.97 | S8 - . 543.84 . ’
2.21| pa | Between 1738.82 1 1738.82 1.642 .2052 .028
- Within 61434.17.| ‘58 1059.21
2 ‘ ) £ Y
2.23 | »s Between 299.27 1 299,27 .359 .5512 006
. Within 48296.47 | S8 832,70 ,
2.23 |. syror | Between 1297.35 1 1297.35 4.073 .0482 .066
f N , Within 18472.30 58 318.49
-2.24 | s¥3 Between 928.27 | -1 928.27 | '1.604 .2104 027
’ ) = Within 33567.07 58 578.743| « *
. ‘4 L A Y
< - . . . he b
2.25 | sy4 | Between| 6976.82| 1 |-6976.82 4.166 .0458 - .067
. Within } 947130.17 58 1674.66 > -
2,26 | s¥5 ° "] Between| 1685.40| 1 1685.40 | 1.676 - .2006 .028
. within | 58336.53 | 58 1005.80 ’
: . ) ¢
- 