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2 ABSTRACT . o -

+

-~ The occyrrence of substantial increases in 1aryngea1
motdn act1v1ty in some individuals dur1ng read1ng has been an
1htr}gu1ng phenomenon. The purpose*gﬂfthe breseht study was tq

' 1n¢estigate fwo questions suggested by a revgewuptipreviouS'

studies in the area. The first question was‘whether auditory -

feedback of laryngeal emg act1v1ty wou]d be more efficaceous

in the~reduct1on of sich activity than ask1ng the subjects: to :

-y

suppress the ‘activity during read1ng Second, what is the effect

"of reduc1ng or.e11ﬁ1nat1ng this act1v1ty‘on read1ng ratefand.
comprehension? ‘ - . ’

. In a random sample of 103 universit} stddent; 32'were

t .1dent1f1ed as those who cons1stent1y showed s1gn1f1cant laryngeal
. emg activity when readieg light prose. (&V sub;ects) and. A8 were -

+

identified as those who consistently failed to show these in- ,_:L
creases (NSV subJects) Each group then was subd1;1ded 1nto experl-
“mental groups (n 16)., equated with respect to readlng speed and .
comprehension. The treatments were: aud1tory feedback plus ihfor-
mation; 1nformat1on ~only; and (for the NSV group).;bntrol S1gn1-

f1cant 1ncreases in laryngeal emg act1V1ty were evoked in NSVw

: subJects by present1ng them with blurred read1ng material through-

*but the expe$1ment o B w'_' o S " .
}
Fbr*the Sv-subjects, the aud1tory feedback plus. 1nfdr—

o matwon treatment was s1gn1f1cant1y (p<.01). more effect1ve 1n‘re-
L I .
duc1ng laryngeal emg act1v1ty than 1nformat1on onTy.,

ifi




For NSV subJects-no 51gnif1cant differences among treatments wene

found The hypothe51s that- 1aryngea{/motor act1v1ty'during reading
e fac111tates decoding of the, text and‘that tempqrary reduction of -

such actiyity therefore wou]d be detrimental to the reading rate

and comprehenSion was not supported

-

S No evidence was.found that; for this samp]e of co]]ege

.-

students, 1aryngeal motor act1v1ty 1nterfered with ‘reading,
v Furthermore, no 51gnif1cant differences were)found between the
- mean_reading,performance (comprehension, vocabulary, reading rate,
~and eyemovements) of SV--and NSV-subjects. .~
: B . ~ The hypotheSis that 1ncreased 1aryngea1 emg activity -
observed for SV subJects in Exper}ment 1 was related to the

- =Y

‘ ianguage component and not to a general. state of. arousal e11c1 ted

' .ﬁ‘_' by the v1sual SCanning aspect of the task, was tested and confirm-
' ed in.a secend experimen®, ) L.
',;A o A program of -future, research was suggested a]ong thrEe '

"major 1ines: (1) the col]ection of additonai n0rmat1ve data describ-3'
ing the eVidence‘of significant subvocal activity during reading for.
’various }evels of deveiopment and. correlating these data with reading

performance,*(z) 1nvestigat1ng the possibiiity that . NSV- and §V--

\

' subJects may differ in their abiiity to form auditory images without
A © ! the use of peripherai motor act1v1ty, (3) corre]ating the parts of
R 4 . f_’;') . a
o the text read with corresponding emg act1v1ty S0 that generai trends

., e

may emerge regarding the c1asses of words that evoke Iaryngeal emg
',activ1ty in some readers. '

- ‘ . o
. , - . - - -
\ ‘- . ' ¢ : , '
. N . o ‘.
:
s

4
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- CHAPTER I . =
: LN S :
| * - INTRODUCTION TO THE PROBLEM . |
' P L .o B .
. RTI One of the most’ 1ntrlgu1ng.prob1ems that for decades has

. 1nterested research workers in the, f1e1d of. read1ng re]ates to the .
- c 4‘\

extent to wh1ch subvocal behav1our or movement of the musc]es of -

the speechﬁmgchan1sm occurs dur1ng sw]ent read1ng and the relation- c

[

£+ ship- of th1s motor act1v1ty to the _reading process. The ear]y
' research in th1s area was the by product of. attempts to exp]a1n

th1nk1ng in terms of motor act1v1ty, a top13 which generated
) F
o numerous stud1es dur1ng the ]atter part of the thH century and .
e, &
cu1m1nated 1n1hatson s (1930) famous‘hypothes1s that .

r k S all of the SO~ calTed "higher thought" L
i . o processes go.on in terms of faint rein--.. /
statemerits of the original muscu]ar act B .
) (tncluding speech here):. ‘ ‘ :
(WatSOn,*ﬂ930, fr 239) ..
9 -

. Paral]el w1th this deve]opment was a s1m11ar line of

research in the U S 'S.R. which held that the speech processes &

taking .part 1n intellectual operations are gradua11y condensed and

¥

converted 1nto contracted 1nternal verbal schemes (Vygotsky, 1934,
1956) Lur1a (1960) in -ah- overv1ew of th1;3research comments

'that the resu]ts of the stud1es show that the. k1nesthet1c 1mpulses '
4 : - :
. f1ow1ng from the speech organs to the cerebra] cortex represent a . c “"

' s1gn1f1cant factor 1n the mechan1sms of comp1ex 1nte1]ectual
&

S operat1ons‘ T | e ‘&
LR ey

* . T L




§ ' 1q A favour?te exper1menta1 strategy 1n¢these stud1es was to
have, the su?Ject perform various menta] tasks;wh11e ‘the expervmenter

ifmon1tored by var1ous means the degree te’ wh1ch thewsubject exhibited

—

‘motor act1v1t1es such as 11p and tongue movements, 1aryngea1 motor

L) 1

activity, etc ‘Since theeexper1mehters then-used the s%lent read-

1ng of a passage as one of their menta1 tasks,-th1s line &f research

a was one of the first sources of 1nformat1on -on the occﬁrrence of

£

motor act1v1ty, espec1al1y laryngeal motor act1v1ty, during s11ent
reading: _Unfortunately, however, as Edfe]Qt (1960) and McGuigan

61970) pointgd out in their critica] revj s of ihé literature in

» this’ area, many- of the earay strd1es wefe, character1zed by. con- |

°f11ct1ng aﬁd inconclusive f1ndf’ngs probably due to the ﬂnadequames

..

of methods then a~a11ab1e for the detectjon of f1ne motonunovements

" A methodo]og1ca1 breakthrough 1n the study of'%ubvoca] behav1our
occurred w1th the deve1opment of e]ectromyograph:c Lemg) technlques

.- for the record1ng of muscle mOVements of the speech mechao1sm
" a

. « In sp1te of thg cont1nued sc1ent1f1c interest in the

'S

. occurrence gf subvocal behav1oor dur1ng read1ng and other 1nte11ec—

tual operat1ons, the funct10na] s1gn1ficance of subvoca11zat1onr1s
st111¢unc1ear-v 1# is genera]]y agreed that the man1festat1on of

LI | ..
such act1v1ty fo]]ows a, deve]opmental pattern, that is, art1cu1atory :

.
&

motor act1v1ty 1s most: om1nent1y manlfested dur1ng°the early.
. 5'
stagesuof read1ng acqu1s1t1on but grgdual]y dec11nes as the -

. 1nd1v1dua] becomes more sk111ed 'It is also clear, however, that

. ‘9 some ind1v1dua1s, in spite of cons1derab1e{pract1ce and skill, }

| ma1ntaan the1r motor responses during read1ng And it has*been v

shown by varfous stud1es (queldt 1969,,Hardyck and Pe£r1nov1ch,

- . w}«#”'d"‘ . ‘
- - - . w‘ . e




N

1

[ g D
!‘,
4

) unfam111ar1ty or poor 1eg1b111t{. As Cdnrad (1973) pointed’ out

B ' ,durtng silent reading that w® might be.

. process; 1t is possible to 1dent1fy 1n the literatare at 1east two
‘be labelled" the “1nterference hypothes1s"

*of artlcu]atory aexﬂv1ty du\png the early stages of reaﬂ1ng acquisi- -

‘ example of this viewp01nt e ~ o .

L early stages this habit does no harm for . '

- ) T T « .
. . , . L | . .

- q . . c : - - ‘ . - . c N

1870; Novakova ]966) th&v»s11ent readers show 1ncreased art1cu1at1ai?

.where the reading tasg is d1fft€u1t e1ther syntact1ca1f} or due to

Q.

@

There are indeed so many good studles A
reporting: the presence of articulation

~ v justified in conclu@ing that the case o ’ T
5 is proved. But of course, the case that S 7"
appears proved is that silent reading is T .
-accompan1ed by articilation. What is
far fromsprovedsis that articulation’ is <ot
necessarl]y involved in silent reading. ¢ g
¢ (Connad, 1973, p. 209) '

. In answer, t& the questlon' what s the relationship

~

between articulatory motor ae\”v1ty’dur1ng’read1ng and the ;ead1ng

different theoret1ca1 pos1tfons Bhe f1rst’of these positions maﬁ‘
¢ _,\‘ l'av

PR~
< e
o

A1though educators have recogn1zed?the benef1c1a1 effects .

t1on “the observatton that those 1ndlv1dua1s w1th)pers1steht readlng
proq%ems tend ‘to d1sp1ay a. cons1derab1e amount of speech motor : P
act1v1ty dur1ng read1ng has 153 to the be11ef that the pers1stence f
of th1s act1v1ty interferes wlth the rate of Jreading and is detr1-

mental te. read1ng comprehens1on The fo]]owéng quete is a’ classft

' o v - .
’ ,,."' c ¥

[ 24
.In.ghe pr1mary grades pupils..are likely . = °°
. to artitulate words quite definitely and
. .. . fully in their silent readipg. In thé

. the reason that the student can-articulate
. words quite as ‘rapidly as'*he is capable-of
‘ reading them.. .The habit, however, may bes" . ,
- come fixed, and: definrte, complete arti- = T
R culation of. each word may. persist... 1In L :
- . - any case, time is taken. to produce 1msome L oe e
' . - .. > & LI ’ -

¢
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EA)
R

-~

¢ form the motor organ1zat1on or the sound
of the word: A child subject to any of .
these habits cannot read more rapidly than -
the spegd with which he .can articulate.:
when his silent reading (speed) reaches

<  that -level, it is Tikely to remain until

the.habit of articulating or imaging vé%

. word sounds is eliminatgd. ‘

o (Gate 1947, p. 438)

o~

It is interesting to note that Gates, after specifying .

"definite, complete articulation of each word", generalized the

assumed harmful factors to include all articulatory ;ctiv%ty and

‘fhe thinking (%maging) of word sodnds.‘ As a consequence of these
assumptions, ji_considgraﬁje, teacher-oriented Jiter;ture had .
advocated de-emphasizing ofal~ reading in-the elementary classroom
(Mcbade, 1950; ‘Buswell, 1947; Gates, 1947; Betts, 1950). I recent
year conSIderaGieuméderation‘Jf this viewpoint has'taken place and
subvoca] act1v1ty during read1ng seems now to be- regarded as a_ -
symptom rather than a cause of reading d1sab111ty

‘ The second‘theoret1ch p05]t1on»ho1ds that articulatory

-activity during reading actualiy facilitates the reading process.
. 1 - J .

-

While there is Tittle evidence that bears directly on this question,"

there, s some.evidence'that is suggestive. -
Spééifica]]y‘in short-term memory (STM) “experiments where

verbq1~itgms are visua]]y.préééntéd. it has been shown thit recall

| is'éeverely'impairedlwhen érticu1ation is effectively suppressed =

during the’ presentat1on of the items. . A number of studies have
also shown that when. verba] items (words, eonsonants, etc ) ﬁre
visually presented for 1mmed1ate reca]] or for. recal] after a ‘brief
delay, this mater1a1 1s encoded by the subjects in phono]og1cal
form (Conrad, 1962 Hintzman, 1967 Murray, 1966 Sperling, 1963)




Exper1menters were SO 1ntrlgued by this- phenomenon that they dev1sed
STM- tasks in wh1ch the subjects were required to read s11ent]y test
1tems wh1ch were phono{og1ca11y very similar.  If the subJects per--
51sted in u51ng a phono]og1cal code,.u s1ng e1ther art1cu1at1on or -
auditory imagery, impairment of recall- wou]d be expected, S1nce the
‘test items were visually ddite dissimil owever, récall wou{d not
be expected to suffer if the subJects u:;;:§AVisdal code. The re- =
sults of these experiments Suggest that,the subjects cont1nued to
use the phonological code in spite Bf the Tmpa1rment of reéall
(Baddeley, 1966; Conrad, 1963, 1965; Murray, 1967).- Co]Tect1ve1y,“

; . this evidence prov1des‘support for the view that speech cod1ng is

’ ;;portant in st1ent reading. In rev1ew1ng the ev1denoe from these

*STM-studies, Conrad (1973) says:

f%?S evidence tells us that nqrmal . »
® adults using vision to take ‘in verba] . ST
information go to what appears to be - L ‘
considerable neurological bother to . » -
. recode it out of the- input stage.- . ’ o '
ST 9 (Conrad 1973 p- 2]6) -

It may be thatospeech, coded either as art1cu1atory

act1v1ty or aud1tory 1magery, is the most- preferred way to sustain

-

" the STM-processes. Laberge (1972) whi]e po1nt1ng out the danger of : 'fﬂ

&

genera]1z1ng the results from STM-studTes (where the "reading

material” cons1sts of 1ndependent bits of informat1pn) to the fluent

reading of text, remarks that
Conrad ] emphas1s on the widespread
Y preference for the honological code
.is appealTng on at least: two counts
over and above the fact that- subjects
~ prefer it in STM-experiments. We
" learped-our language in this mode, -~ -
. and presumably the deéper wirings are S
already attached to it in a special =~ - = - ST

PR




-

£ . .

~ 'to use the electro

way (Liberman, Cooper et al., 1967).
Second, even if the visuat code were .
comparable to the phonological code
in almost all other respects, the

- fact that we can rehearse in this"
mode much more effectively than in
the visual mode would compel a person

.« ) to choose the phonological code over -

the visual code when he ‘has the choice.
(Laberge, 1972, p. 244)

To'summarize,fit has been found .that 511ent reading'i§
possible without phono]og1ca] cod1ng but that the use of such

coding in silent reading is near]y un1yersa1. A1so for most

peob?e‘interference with phono]ogica1 coding dur1ng reading seems

“to impair .recall. One m1ght hypothes1ze that the perception of

mean1ng (semant1c cod1ng) depends primar11y’on such a bas1c ho]d-
ing and rehearsa] mechanism and that this is the funct1on of sub-
voca11zat1on A reader then would use subvocal1zat1og where
necessary to-store and rehearse parts of the text unt11 the in-

formation can be chunked into a larger, more meaningful unit.

R -A third poss1b1e :nterpretat1on of the occurrence of

Jaryngeal motor act1v1ty during read1ng m1ght be that the act1v1ty

the read1qg process per se. ;

Recent Studies -

Y

'Faahorg-sndersoh ‘]957)wwas one of the first investigators

‘wheh he studied the fhnctioning.of the inner'iaryngeal musc]es in

-
-

,humags . He reported that when subjects were 1nstructed to’ th1nk
about phonat1on of the vowel "e", without audﬁb]e phonat1on an
increase 1n the e]ectrica} activity of both the cr1cothyro1d and

the voca1 muscles coqu be observed T

yographic technique in reilation to silent speech

“js a paral]e].process without any s1ng1e funct10nal re]at1onsh1p to -



Prébably the most extensive investigation.of,subvoca]i-'
. zation? in relation to reéding.behéviour using emg techniques was
‘cérried out .by Edfeldﬁ (1960) Using precise-placement‘of needle
p eTectrodes in the my]ohyo1d muscTe the following hypotheses were
,tested and conf1rmed '
| (1) In general, the better a subject scores
~ on a standardized .reading test, the less
laryngeal motor activity he displays
dur1ng s11ent read1ng o
- {2) The reading of an easy text results in
less subvocalization than does the
reéading of a difficult text.
(3) The %ead1ng of a clear ‘text results in

less subvocalization than’ ﬂoés the 3
read1ng of a b]urred text.

-2

i ' Edfe]dt claimed thattthe occurrence of iaryngéai notor
activiky dufing,?eading is probab1y un{versal andvthatfthis be- ~
‘ﬁaviour_in;itself-is not detrimental to,fhe neading performance
but should-be seen as a symbtom'of a reader's difficulty to grasp
the content of a text. These diffidulties hay’arise either- due to
poor_reading-skil1s‘or because the text presents special probtems, '.:"
i;é,, is either hard to re&d‘or difficuif fo unders;and A
d In a later study, Hardyck Petr1nov1ch and "E11sworth
(1966) reported that immediate and TOnglasting cessation of sub-"
.vocalizatioen, white reading si]ently, had been obtained by providing'
subjects with aud1tory feedback of thé e]ectromyograph1c act1vity
of the laryngeal musc]es The dependenf variable in the study by

Hardyck et al. was. the amp11tude of e]ectrica] act1v1ty recorded

»

Subvocalization is defined here as a sign1f1cant 1ncrease ‘
in the amplfitude of the laryngeal emg signal from a rest1ng A
leve], due to si]ent reading. - L :

.



* reading light prose They presented this group ¥th reading material .

S

from surface electrodes placed over the thyr01d cartilage ‘A :

' Significant increase in the amplitude of the"act1v1ty during reading

wa's- abiy detected in 17 of the 50 subJects-} In a second phase-
o: ‘ exper‘lment these 17 subJect recéived auditory feedback of
their subvocal acthlty and’ were able to inhibit this act1v1ty,
while reading, within one 30-m1nute experimental se551on. When re-
tested after 30 and 90 days nane of them "showed subvocal act1v1ty
'during reading Unfortunately, Hardyck.gt_gl dld not report

quantitatiue data nor did_they test for possible changes in. reading

rformance following treatment. Their experiment, however,lsuggests
- . {

an interesting technique to investigate the functianal properties of

1

the subvocalization phenomenon. Whereas most studies SO far employed
the correlational method, the.ose of’the auditory feedback technique
ma}'enable the experimenter to control subvocal:activity as an .in-

dependent variable and subsequently to.observe possible related"“
cnanges in reading performance.; - ‘
‘ o In a’criticism of the above studyJCanacho (l?ﬁ?) pointeds
out that by failing'to'measore»reading performance, ‘Hardyck et al. al.
did not substantiate the conclusions, namely, that after subvocal .
act1v1ty'had ceased reading was * still 901ng on. He suggested that

the subJects might have concentrated on-the suppression of laryngeal

motor activity to the detriment of reading Hardyck et al al. (l967)

‘replied that they had recently completed an experiment relevant to -

this question using a group of persons whg.did not subvocaliae when _1

scaled ?br conceptual vifficulty, prov1d1ng ayditory feedback of the
laryngeal emg activnty,for half ‘the subJects. Without the auditory




feedback, the laryngeal emg.act1vity increased as a function of the
™

d1ff1cu1ty Ievel of reading mater1a1 This"increase was notsshown by

feedback subJects but their comprehensxon of the mater1a1 decreased

~"

. "slightly! {No statistical tesg repqrted). Both groups, however main- -
tained a high degree of comprehension, even when reading the most
difficult material. This study seems. to show that in subjects who

normally do not subvocalize when reading light~prose, the oeeurrence

<
-

of subvocal activity can be -reduced or prevented by means of audi- -
tory feedback.. Unfﬁrtunate1y, hewever, the subjects in this study '
-had to attend to feedback at the same time that they were read1ng the
- material of wh1ch the comprehens1on was being measured. Thus it-is not
clear whether the observed s11ght decrease in comprehen51on was due. ]
to the absence of subvocal actlvlty or to the extra task posed by the
feedback. o ' T o . ‘

| McGu1gan (1967) quest1oned whether the aud1tory feedback
was the critical” var1ab1e in the’ procedure used by Hardyck et a].,-
since he' (McGu1gan) in an exploratory study (N*3) obtained a s1m11ar
nap1d'feduct1on in the amplitude of emg activity when the subjects
read w1th9ut rece1v1ng auditory feedback. In this case, however, the

l

s1gnals were obta1ned from the 11p§'and ch1n muscles., He suggested

that a humberhof extraneots variables such as Jnstruct1ohs or -the
, pﬁacement ofyefectrodes on the. throat,“uhich focussed'attention on
the speech mechan1sm, played a 1arge role 1n the reductlon of the -
lw>response amp11tude. In a reply, Hardyck et a] (1967) p01nted out
. that McGu1gan S equat1on of the various response measures used~on
these studies is not Justifled especial]y since Hardyck et al. al.

found that during.s1lent reading, eing measureslof chin and 1ip

L]
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. activity were not re]atea'to laryngeal motor act1v1ty Therefore,

accordlnafto Hardyck ef a1 s 1t s quite poss1bTe that after 11p' .

\
and chin activity had ceased in Mch1gan s study, 1aryngeal act1v1ty

e
-

~was still ‘gesent ;' | IR Cf%*i.
A The same authors (Hardyck and Petr1nov1ch, 1969) treated
* habitual subvota]1zat1on durfng s11ent readlng 1n co]Tege and high’

r
schoo] students u51ng the aud1tory feedback techn1que Aga1n, no

quant1tat1ve ev1dence was presented but the authors reported that
one session of aud1oory.feedback treatment successfu]]y eliminated
subvocal ‘activity for 48 out of 50 co]]ege students. ForMbe high

school students the results were different: those of avérage and

~ above avarage 1.Q. responded to the treatmeht'inithe same manner'as

‘did the college students but those w1th below- average I Q needed

-

many extra pract1ce sess1ons to e11m1nate subvocallzat1on

5

- In this. report Hardyck and Petr1nov1ch d1scussed the
effect of - cessat1on of subvocal behaviour on. read1ng speed They
.observed no 1mmed1ate changes in readlng speed fol]ow1ng .the treat-
ment but. suggest‘d that for students of "average to above average ,~ -
1nte1]ectua1 ab1]1ty“ in hlgh/school and co]lege subvoca11zat1on ~
may be a redundant act1V1ty-which interferes w1th the read1ng speed
.s0 that el1m1nat1on of - this act1v1ty would lead to faster read1ng
How the treatment affected reading comprehen51on was‘not mentioned

‘ . In a subsequent study Hardyck and Petrmowch (1970) in-
’ vest1gated the re1at1onsh1p of subvocal speech (as measured by
.,larvngeal emg activity) to. the conceptual d1fficurty level of read-

t

ing material: and to its comprehension Emg activity was™recorded

o

~ from' three 1ocat1ons - larynx, lip-chin and forearm f]exor. The ¢~




.
- :»-.

subJects were 18 co]]ege freshmen who had been screened to eliminate

_those who hab1tua11y subvoca]1zed dur)ng readlng Three experlmental
-:Z -
grOUps of 6-subjects each. were establ1shed (v) In ‘the - normal cone

ditibn subjects read an easy se]ect1on followed by a d1ff1du1t one ‘.'

wh11e emg’ act1v1ty from the .three locations was recordee; (2) In the

feedback condltlon emg activity from the same three }ocattons was-
recorded but in add1t10n the subjects recelved aud1tory feedback of
. Ld

1ncreases 1n ]aryngea] emg act1v1ty while read1ng, and (3) In_the

' contrdi conthton the’ subJects ‘received aud1tory feedback from the

forearm f]exor wh11e read1ng Hardyck and Petr1nov1ch postulated |

that subvoca] speech acts as a mode of process1ng 1nformat1on and

’;that substant;al increases 1n laryngea] act1v1ty cou]d be expected T

durtng the read1ng of the d1ff1cu1t mater1a1 for. the norma] and the-

‘control group but not for the laryngeal feedback cond1t1on Ini, B

add1t1on, they hypothes1zed that the Iatter group would show a-lower

" comprehens1on of-the difficult, mater1al than the normal and control

‘?groups due to the. suppre551on of 1aryngea1 emg act1v1ty It shou1d

' be noted that (1) the subJects in this- study aga1n rece1ved«aud1tory (

- feedback at the same t1me that the1r-read1ng comprehens1on was R

‘measured and (2) that th1s hypothests was a reversa] of Hardyck

) ;fand Petr1nov1ch s (1969) suggestton thdt subvoca] act1v1ty dur1ng

read1ng may be a’ redundant act1vmty Their hypotheses were conf1rmed
t‘it is curious, in 11ght of their ear11er suggestions (Hardyck |

§hd Petr1nov1ch 1969) that ne mention 1s made of the effects of the -

treatments on reading speed It is also suprisang that Hardyck and

Petrinovich. d]d not 1nc1ude a group of hathual subvoca11zers in thfs ,

Cstudy. If the occurrence of.laryngeal emg activity during read1ng is’
} ( ) A S >




'.in some way reIated to reading performarice, then one would expect

~that any 1nvestlgat10n that stud1es the effects of suppre551ng that - \\\\\_\

act1v1ty should 1nc]ude that extreme group of habltua] subvoca11zers-
“in add1t1ah to the 1nterméd1ate group who on]y occas1ona11y d1sp1ay%

" this act1v1ty S - L

The Present study . - ianT~::: .
' This study set out to invest1gate 'a number of quest1ons
ralsed by the research d1scussed ear11er ’hore spec1f1ca11y that
; reported by Hardyck ___gL_(1966 1967 1969, 1970) and McGuigan
(1967, 1970) F1rst there is the methodo]og1cal quest1on of the . |
eff1caty of the aud1tory feedback techn1que in reduc1ng art1culatory |
motor act1v1ty dur1ng readwng in compar1son to a non-feedback (contro])
condition. The hypothesas tested was that the auditory feedback i
-techn1que would be more effect1ve 1n reductng Taryngeal emg act1v1ty
'dur1ng read1ng than s1mp1y 1nstruct1ng subJects tb suppress sub-
- vocalization (1nformat1on on]y) As noted prevvous]y, there is a’ '
\further compllcat1on 1n that McGu1gan recorded emg activity from the
“ch1n muscles while Hardyck S f}nd1ngs were based on emg act1v1ty

El

recorded from the Iaryngea] muSc1es S1nce 1aryngea1 act1v1ty may be

regarded'as more ;hndanenta} to speech than the act1v1ty fpybm the ch1n

musc]es, the 1aryngeal measure was used in the pres-~t study

The secorid questiﬁ ra1sed by ear'her @ ccncerns the-,

LA
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-\auditory feedbaék treatment end,the effects of redncing or
e]ininating']aryngeaf emg activity nere studied in two distinctly

‘.different groups. One group was a group'of.college‘stydents who -
had" been jdentified as thosefwho showed consistently'signifitant _ ‘}

increases in laryngeal emg activity'during the reading of light

prose (Sv—suhjects) The dther-@roup contained those who con--
s1stent1y failed to show 1ncreases in 1aryngea1 emg act1v1ty while
read1ng similar material {NSV- subJects) The ]atter group was
' B egposed to blurred reading material which.evoked increases in
L :1aryngea1 emg activity, and then‘giyen the feedhack treatment.
Fo]iowing the treatment, their reading speed“and comorehension
-were remeasured using-blurred mater1als again. Con51stent w1th the
. hypothes1s that this act1v1ty serves as a short-term memory and re-r ’
~ hearsal mechan1sm, it was pred1cted that the reduct1on or cessation
"of this’activity would bé detrimental to the'reading speed and compre- .
: hension'of'hoth grodpé“of‘subjegts. This hypothesis is cantrary to the
‘so-called "interference hypothes1s“ which ho]ds that the occurrence
of 1aryngea1 motor act1v1ty'ddn1ng reading s]ows the réhder down since
- .'he ¢annot read faster than the speed with which he art1cu1ates /
o In addition to the two pr1mary questlons of this study,

there were som® secondary issues. The first of ‘these concerned the

inéidence of.hehitual subvoce]iiation and possible differenees.in f ' ’
read1ng achlevement between so ca]led habitual subvoca11zers and
RO 'those who bare]y d1§p1ay art1cu1atory activ1ty during read1ng
. | Secondly, the present study was based on the assumption

-

that the Qbserved chenges in laryngeal emg activity were due 5 -8

specifjcally to the language component of the;task‘and not to a \

-

A




geperal state of arousal elicited by -the task. To test this assump-

tion, a second experiment was perfprmed comparing increases laryn-
geal emg activity.during a reading task as used in Experiment 1 with
those occupring in a similar tasknwifhout the.language component.
Hypotheses , | ‘ )
For both, SV- and NSV-groups, it was pﬁedicted that: (])

reading practtice with.continuous_auditory feedback of laryngeal

eﬁg activity following a verbal statemenp to the subject (infor--
chion),»wou1d be more effective in reddcing laryngeai emg activity
than either the_verpal statement alone or, for NSVésubjects,.pead~-.
ing practice with neither the verpa] statement nor the auditory

Am

‘feedback (coptrp]).’The statemenc (inforﬁétion) {nformed the sub-
Jject that he or‘shefdisplayed laryngeal motor actipity during reaa-
ing‘and instructed the subject to try qnq suppress this acfivity.
" This prediction was based on evidence that'aufai or visua]vemg
feedback from delicate motor responses can produce w1th1n very
short time, accurate contro] of these responses by the subJect
(Basma31an, 1963, 1967 Carlsoo and’ Edfeldt “1963) ' .

For ﬁhe Ngv-group it was predicted that: (2) the'readfﬁg of
“blurred text wou]d_elic{t a significant increase in laryngeal emg
activity when compared to a rest condition. _ ;
| For the Sv—groqp'ic was predicted that: (3) che reduction or
ve]imiﬁatioﬁ of‘this‘activity wouid be detrimental to peading rate

and comprehens1on Th1s prediction is -based on the hypothes1s that

'the percept1on of meanlng in s11ent read1ng is for ,most people

pr1mar11y.med1ated by ‘the use of phonolog1ca1 cod1ng as a temporary
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'h01d1ng and rehearsal mechanism. In case of the habitﬂaT sUbvoéaiizers

-

e‘thls phona1091cal cod1ng is man1fested 1n 1ts most per1phera1 form,

'name]y, art1cu1atory activity, when read1ng.easyxpﬁose, The reduction

a

or cessation of this activity w%dld‘disrupt the précess-of ehdhkihg
thevintohmatibn into larger, mor:\;§éningfu1 uhits apd thus interfére o
w1th the read1ng speed and comprehéhs1on of the mater1a1

" For the NSV group.;;,uas pred1cted ‘that: (4) the reduct1on or_

e11m1nat1on of ewoked* increases in 1aryngea1 emg activity dur1ng read—

ing°would beedetrlmental to readtng_rate and comprehension during .the

5

reading of blurred text.

The rat1onaTe for hypothe51s #2 is’ that subJects, who under nor-

ma] reading condltwons €.g., 11ght prose, are capab]e of process1ng

th1s information’ w1thout man1fest art1cu1atory act1v1ty, fall back on
-

" the use of articuiatory act1v1ty when the read1ng material is "diffi-

Tcult”, def1ned as either syntact1c complexwty, unfam111ar1ty, or poor

:.cat1on of these evoked increases 1n laryngeal emg activity ‘would be a

_1nput Assum1ng that this ratlonale gé correct the reduct1on or ces-

meaningful units would be disrupted and reading performance would”

.leg1b111ty Under those cond1t1ons, the subJects should 1ncrease the1r

»short term ho1d1ng span by rehears1ng subvoca11y and thereby 1ncreas1ng

’J

both the d1st1nct1veness and the mean1ngfu1ness of the visual stimulus

N

e

<

detrimental to read1ng speed and comprehension As,1n case of the
habitual subvocalizers, -the chuinking of information -inte larger,. more. °

1
suffer. . Lo ) . ‘ .

4
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< - =',_ | ' g ,ghper1ment Tw"—"\' .-‘1,”.
: : ‘.»,-Ll' o :'. ’ -. ‘°, ) .
- ", Subjects .‘ ' Sy, ' T ]

/ . ' The subJects were 103 f1rst-year co]lege students (60 '
. - . . ma1es and 43 females) randomiy recru1ted from Tntroductory psych-
o]ogy c]asses at the Un1ver51ty of westerh 0ntar1o The sample waS‘

CLT restr1cted to students w1th an Eng]1sh—speakﬂng background

S Apparatus - SR - ; FO ,; e |
e The 1aboratory°1nc1uded two adJacent sound deadened rooms,[
one for the S the qther fgr the E and record1ng equ1pment The S S
‘room, conta1ned a regular yqoden cha1r and. table. An Optha]mograph1

. to- wh1ch tHe input- term1nal assembly of a Grass Po]ygraph Model 5A
fl’. " was attached, was placed on th; tableo The room and optha]mograph
were sh1e1ded to prev:;t e1ect§omagnet1c and e1ectrostat1c 1nter-’ o

ference. A one-way mi rror enabled "the E to observe the S dur1ng the

. ’ ’ L N ‘;?
R EXpermént;} 541 on. ' K . ' .
« T . ‘The emg ‘signal was p1cked up by minidture sk1n e1ectrodes
. M'\ |

" . . . t

A g

s@JJThe “Reading Eye" opthalmograph,.manufactured by Educat-
ion I‘Developmental Laborator1es°Incorporated Huntlngdon, New York.

I . : B . . -
@ * . . 2 » e " 1 6
o ) - S T -
> R B ‘
.




(Beckman Instruments Inc #650414), amp]1f1ed by a pre ampleler
.a .

1Grass model 5P3) and reoorded»on one channel of the 2-channe1=Grass
Po]ygraph at a‘speed of 2 1/2 cm/sec and ‘a sens1t1v1ty sett1ngq§f
20 uV/cm “In addition, the output s1gn31 from the pre~amp11f1er
was fed through a D&rTington- type coupling amp11f1er to a stereo

: tape recorder (Sony, TC- 23&9 and(recorded on magnet1oatape at a

,speed of 7 1/2 anch/seg, “An e]ectronlc f11ter (Dytronwcs 724) 1imi-

" ted the frépuency band of the s1gna1 from 60 to 600 Hz, thereby
reduc1ng amp11f1er “nd1se" and movement art1fact w1thout s1gn1f1- L
. L
cant, loss of motor un1t potent1als (Hayes, 1960). The second chan-

P

3
ne]s of both po]ygraph and tape recorder wer? used for marking tge
onset and offset of read1ng and rest1ng periods during the'experi-

. menta] sessions. Antone of 1000 Hz, used for th1s event mark1ng,...
-~ 9 ™

" was produced by an aud1o‘frequency generator (Genera1 Radto Company, .

A & ’
Canada\ 1304-B). The tone generator a1so prov1&ed audttoey feedback

of emg act1v1ty to centaln~groups aof Ss For th1s purpose, a Schm1tt

' & ¢ } <
‘ tr1gger conneétéd to the output term1nals of the coup11ng amp11f1er “
mon1tored the, amp11tude of the emg s1gna1 as requ1red and when this
*
amp#itude exceeded ‘the. 1eve1 set by E (Just above "re]axatton“ ]%ve])

a 1000 Hz tone (90 db, ref .0002 d/cmz) was presented towthe S

7
,through the loudspeaker system of thé tape reCorder. i

‘ 2
&’ , h Y

<r

Procedure - o .
- The experlmental procedure cons1sted of three sessions for
- each S. In the f1rst ;ess1on the SS¢ in groups of approx1mate1y 25

were told that the purpose of the exper1ment was 50 evatuate the

: .,read1ng eff1ency of a, 1arge grbup,of col1ege students by means of




-

‘eapproxﬁmately 90 m1nutes

' 1arynx see Appendix D.-

. * .S

‘EV - ' : . 2

various tests and, after‘suecessful compjetion of all three ses- °
§ions, each barficipant wou&d;ne§§iVe a se]f—interpreting reading
profile shoWing his percentiae standing on vocabu]ary, reading rate

and comprehens1on Fo]low1n§ th1s intraduction, the Ss were given

the Nelson- Denny .Reading Test (Form A) followed by the Raven's

_Progress1ve Matr1ces (1958 boﬁr adm1nstered accord1ng ‘to the in-
struct1ons prov1ded in the test manuals. (See Appendlces A and B

for cop1es of the two tests) The tota] length of th1s session was

4

fhe.purpose of the second séssion was to obtain two photo-
graphic'recerds of the §'s eyenevementszaand two reqonds of the S's
;1arxngea1 emg_activjty during heading. The S was introdpced to the
expenimental eituation,‘seated in'front of the opthalmograph and

fam111ar1zed w1th the use of the tnstrument The apparatus was. adt

-

iy Justed to ensure a comfortab]e read1ng pos1t1on AIhe S was then told ‘

4 that, in add1t1on to eyemovement, electr1ca1 activity #f neck musc-'

les wou]d,be measured dur1ng the session and permission was obtain-

44 to attach the emg surface electrodes. . _ éf;f
. \ ! . ) . e

Attachment of Emg E]ectrodes3 .Q’

The area of app]acation was wiped w1th 85% a1cohol to -
D

remove surface o1?s,~rub§ed-br1sk]y w1;h abrasjive e]ectrode paste

- 2 ‘ . -

’ - . ‘ N on
/ [

2The rat1ona1e of th1s measurement is de5cr1bed in Appen- .
dix C.

3For placement of e]ectrodes in re1at1dn to anatomy of

O
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(Sanborn's "Redux") and dried with'tissue-paper. After attaching the
adhesive collar to the electrode, the electrode cavity was filled

with electrode cream (Beckman Instruments Inc. #650425) and the elec-

trode was attached to the 5. The resistance between electrodes was
* then measured using a multimeter (Simpéou Model 270) and where this

. resistance was found to be in excess of 10 K-ohm the- etectrodes were

o removed and reapplied, followjng the same procedore, until a resis- .~
~tance of less than 10 K-ohm between the e]eéfrode; was indicated.
After attaching Ehe e]ectrodes,‘%he S's, head was positiooed
in the optha1mograph and restrained by chin rest and brackets so that

m1n1ma1 head movement was p0551b1e Emp]oy1ng the procedure outlined - -

£

-1n the-optha]mograph manual, the corneal reflections of the S's ' S

. eyesqhere focussed in. the camera and the S was given the following
-instructions:
! - Please close your eyes and keep your
“head as still as possible. ‘A" reading -
, 'selection of the same format as has
- _ - been shown to you before will be placed
. o o “in the apparatus. When I tell you,
open your eyes and read the se1ect1on
, . o . carefully, Read it omiy'once. Wheh you
¢ ’ come to. the end of the passage, clase
* ' ‘ your eyes again. After the readi#ng you
- o will be ‘asked to answer some questions
e - about the content of the passage. 4

..
-,

s 4Test. select1ons and quest1ons were taken from the Read1ng
Eve’ file, form 1-8, college/adult: level, Educational Development
T T Laborator1es Incorporated Huqt1ngdon, New York. .

o - . i ,




After these instructions, the S was.given five trials, -

Each‘trial'CQnsisted of a reading ggriod; pﬁeceded and‘fdllowed
by a 20 second rest per1od during which the S' s eyes were .

cloghd . For edch trial a different text selection was used.
During the first trial, the S'read the card p]aced in the appera-

tus and iuned1ate1y after the rest per1od answered the ten ques-

tions (supplied’ by the publisher) fpr this selection. Thfs trial .
wes to adapt_the.§htd the experimeﬁtal procedure. No recordings
were made during this trial. . '

On. trial 2 and‘3, the same procedure was‘fdllewed ex-
cept that on these trials eye hOVements wehe photoghaphed during‘
the reading«héhiod ~ The S's cornea] reflections vere refocussed L
at the beginning of each of these trials.

~. . ®uring trial 4 anh 5, the rest periods were extended
. to 1ast 40 seconds both hefore and after reading. During‘thesé R
rest periode and the Ectha] reading peridds, emg‘activtty from '

It

the 1arynX'was-recorded on both the penwriter and magnetic tape.

. Also, the S was obseréed during the recordlng, and motor behav-,
o, '1our 1nvo]v1ng the larynx such as coughing, swal]ow1ng. etc.,
 was marked on the pen r . ‘When such behaviour occurred ~ - ) )
,during-a rest peripdéﬂgizzzzeriod was extended by the duration s -
'of:the ejsturbance so that a resting signal of equal.tengthvhas
ensured. Prior to trial 5 the S was told that there ‘would be no
| questions to answer.follow1ng:that trial. At the end of the ]
sesstnn, resistance‘betheen electrodes were remeasured to ens&re

- o that no cr1t1ca1 changes in electrode posit1on had ta«en p]ace

. ” . . . LU

e
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sample the -recorded siona] at a rate of 2000 samples per second

seconds were- required to calculate and print out the RMS value.

This resulted in a.total of eight emg measures’per S for each of

. from the pre;readihé rest period- the next three from the reading

~one for each’ tr1a1 and one for -both tr1a1s.comb1ned. Pre11m1nary

Classification of Ss and Assignment to Experimental Groups

, After the. second sess1on. emg record1ngs were quant1-
ﬁ'ed5 by computer analys1s. The computer was programmed to

for e'period of .6 seconds. Following this, an additiona] 4

of the signal for that particular period.” Thus, for every 10
seconds of recorded.signal, a measure was obtained. Only those
measires which clearly covered a rest or reading period and did

not include such artifacts as coughing and swallowing were used.
the two recording trials. The first three meadures were sampled

per1od and the’ f1na1 two measures from the post-readlng rest -
period. - To determlne whether the emg measures observed dur1ng
read1ng differed slgn1f1cant1y from those observed dur1ng rest,.

three one-way analyses of variance were performed for each S, i.e.,

inspectionfof the data suggested that most subjects showed a con-
siderable increaseﬁin'larynoeal emg-aotivity during the post-
reading (rest) perioo of trial 4, that is, the~tria1‘fol]owed by

questions to test the comprehension of ‘the passage read?"The.in-

creased activity.suggested that many of the Ss were occupied

during the final rest period of this trial with rehearsing the

Cl ’ .o .

See Apoendix E
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content of the passage réed..Thié period,'therefore,‘cﬁﬁld not -

be considered as a true 'rest' period) i.e., relatively free of

‘.

" subveocalization and. for this reason these rest. measures. were nbt.

included in the above'ana1y§es. On .the basis of the results of ..
the_anaiyses, the Ss were distributed into the following three i

categories: . @

(1) Subvocal izers®(SV)

¢hose Ss show1ng a stat1st1ca11y s1gn1f1cant (p< 05)
1ncrease in 1aryngea1 emg act1v1ty dur?ng readlng for each ‘trial
and on the test for both trials comb1ned were classified as sub-
vocal1zers Each of these Ss (N= 32) was then ass1gned to one of
two groups, namely, the “1nformat1on and feedback" group (n= 16)

and the “1nformat1on—on1y" group. There were no 51gn1f1cant d}f- )

[y

ferences between the subgroup§’With respect to mean -performance

°

“a

on the Nelson- Denny comprehension and rate- of reading tests
(see Append1x F, Tables F-1 and F-2). .
(2) Non- Subvoca]1zers (NSV)

- Ss whose 'lar'yngeal emg act1v1ty d1@ notmslgmﬁcaht]y .
1ncrease dur1ng read1ng in either of the two trlals were classi-

f1ed as non- subveﬁgl1zers TheseSs (N 48  were. randomly d1v1ded

lnto three eqﬁal sub- groups

(a) Informat1on only

(b) Informat1on and feedback I ' o~

LN

(c) Contro] group | : ., A

There were no s1gn1f1cant differences among the groups

with respectﬁto the mean performance on the‘NéTEbneDenny

o

L4

P
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comprehenSIOn and’ rate of read1ng measures (see Appendix- F) -

(3) Undeterm1ned -

There were twenty-three Ss who, ‘given their basal

level of 1aryngea1:emg actfvﬁty;’failed to show consistently o~
L '\ 1. - ) . . . . . )

either an ipcrease or no increase of this activity during reading

on both trials. Since categorization of them as gsubvocatizers or

,non-subvdca]izers was not possible on the basis of obtained data,
“and no time was available for further test1ng, this group did not

part1c1pate in the remainder of the study.

‘Final Session

". L]
W

In the ffha]'géssion (for -an overview see Table 17 Ss
were first retested forhincrgéseé in laryngeal emg a;t{vity during
reading fof]owing the same proceddrg as for trial 5. Next all Ss —
were inen a bfe-treétment C]ozé té§t; one of the experimgntal
treatments;'a'pOSt-tréatment C]ozé test. Tﬁe purpoée of the

- Cloze tests was to measure the read1ng rate and comprehens1on of

- ‘each §_before and after treatment. Each C]oze test6 conSISted of

, three parts: 4
1) A prose passage/(approx1mate1y 300 words, taken from a short
story) from which every fifth word was deleted The S was.
. askeq to flll in the'm1551ng‘words by using the context.
'~ “'2) A different prose passage of similar nature ahd iéngth'but K
.witﬁout dg]etions. The §_waszasked to read this passage.'

3) The latter passagé which now had,e&ery fifth word deleted.

©
4

‘The S was asked to i1l in the missing words. = *= |

6

For a more complete deécriﬁtion of thesé tests see Appendix G.-
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For\éach exper1mental group (n 16), the order of the Cloze tests

was counter-balanced w1th1n the group.

The second part of each Cloze test, where the S read
the prose passage w1thout deletaons was a]so utilized to measure °
the }aryngeal .emg act1v1ty before and. after the treatment For

h1s purpose the undeleted passage of’each test was mOunted on
cardboard and placed for the read1ng in the -opthalmograph. The :
procedure for emg-record1ng was identical to the one used in the
earlier tr1ajs. Electrodes.were attached, the S was seated at

the opthalmooraph with the head restrained to prevent movement .
Each readtég period was again’preceded and fdllowed by a 40
second rest period during which'the S's'e_yes were c]osed ©

, It should be noted that for NSV Ss all read1ng mater1-

als dur1ng the f1na1 session’ were covered with frosted plexi-
g]ass @Sﬂnm thftk) in ordef to_evoke subvocal activity.

During the final session three different experimental
treatments were used for the NSV group and two for the Sv-group
NSV-Ss in the "1nformat1on only" group were told of the1r laryn-
geal motor activity durlng ‘reading of the blurred mater1a1 and
asked to pract1ce 1nhjb1t1n§ this activity_whw]e rbad1ng s1m11ar'/’
material.. ‘ - N B I

Ngz-Ss in the "information and feedback"” group received B
the same 1nformat1on as the prev10us group and, in additton, were
to}d that they would. be able to hear feedback from the 1nduced
laryngeal musc]e act1v1ty wh11e reading. The signal detect1on -
system was briefly explained to each one and feedback was

C . . -,

A



demonstrated by enhe]ing the output of the cddpling ahb1ifier
to the Schmitt trigger. S was then asked to relax and, after a
steady. re]axation s1gna1 was obta1ned the tr1gger1ng thresho]d

- of the deylce.qu-edjdsted.tp‘{ust above the relaxation: ]eve] sq
_that as soon as the § increased his laryngeal motor'activity;

" the tone was heard through the 1oud -speaker which was placed on
the tab]e in front of the S' The S was then requested to "ex-
periment" with the sound by ta1k1ng and e]1m1nate 1t by re]ax1ng.

' 0nce he had achieved contro1 he‘was g1ven the read1ng mater1als-

and instructed tp read; this” mater1a1 s11ent1y wh1]e try1ng to

keep the feedback to a minimum, that is, to ma1nta1n s;lence*1n

- ]

the loud -speaker. . . <

."

-

S NSV Ss in the coﬁtro] group were mere]y asked to read_
the material. For akl NSV Ss, the b]urred material consisted of
:d1ffrcu1t passages1from read1ng tests wh1ch were covered w1th
. frosted plex1glass (5 mm thiek). The practice per1ods 1asted 30
minutes. o e S A A,
LT Fur SV- Ss 1n the “1nformat1on on]y" and "1nformat1on

and feedback" groups, the exper1menta] treatment was 1dent1ca1 to

' »

‘ that used ﬁgr the respect1ve NSV -groups wzth one exaept1on the °

read1ng material consisted of light. prose without the p]ex1glass-'

covering. There was no Sv®ontrol group. .. ,'{ .. *
- . - [ -
. h v ! /,,4
[
” e,
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- Experiment 2

" .

Subjects

. The subJects were 24 f1rst-year college students (11

fema]es and 13 ma]es) selected from the’ subvoca11z1ng group of

¢

the previous experiment on ‘the basis of avan]ab1]1ty. Fourteen

of these Ss had rece1ved the "information- on]y" treatment. The

v rema1n1ng 10 Ss came from the "information and feedback group" .

»
]

Apparatus . a o )
= :

"

Apparatus and 1aboratory were the same as used in

- . «

exper1ment 1 with the exceptlon of a modification to the card-
-;ff" hd]der of the optha]mograph. A black ceramig bead (15 mm) was
... . suspended from a paint 30 cm above the tentre of the card- honer

by a white nyion thread.. A card (25 x 30 cm) was cut for the

.aﬁd-ho]der providing a un1form white background for a 50°

t

excursion of the bead through an arc with the card centre as mid-

~‘point.

Procedure

. -

‘%i: E This expe%fment'wes performed approximately 3 weeks
fdllow;ng experimeni 1.° Eech S received one trial.and the gener-
* al procedure was identical to that‘used&%ndthe previous experi-
ﬁent for measuridg the laryngeal emg activitf. After familiariz- -
- éfion'uith‘therépbaratds and attachment of the electrodes, etc.,‘
& the S was inetructed ;d,reiax and clese his'eyes,-to open his
eyes when instructed to do s0 and to follow the movement-of the

bead throligh its arc while keeping his head as still as possible.

After*40 seconds he-was asked to close his eyes again and to . -~

- “




- * remain.relaxed for another 40 seconds. Thus a 40-second period
of visual trackinéhoffthe bead was bracketed by’ two 40-second .
-~ N & 7 .
rest perfods. Quantification of thg signal resulted in nine emg L

meashres‘for_eagh'§, namely, ®hree for each period with éach

measure ﬁbprésenting the RMS value of the émg signal for a per- f

igﬂ/gftﬁ seconds.
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CHAPTER III R :
s . v v
RESULTS
¥ i ' .
. A - S ;
-Experimenth ,‘ .

s

[}

~

w

- Refest Trial: Figure 1 plots the average 1arxngéa1 emg activity

.for both the SV- and NSVéafaup'during each of- the sampling periods
4 o A : '

LI ~

., * (9 N . .
of the retest trial. The figure clearty indicates a consistent in-

crease in average laryngeal- emg activity during reading for the

. SV~ group, whereas for the NSV- group the act1v1ty nema1ned at the

a.
»

restlng 1eve1 dur1ng the same period. A two-way analys1s of vari-
ance was “computed to test this d1fference in larxngea] emg act1v-.
i}ylbetween the SV- and’ the NSV-group..The'E?{terion measures?
used for fLis analysis were the meary of all rést'measures'and .the
mean of a14 activity measures for egch subJect A h1gh1y sign1f1—
cant 1nteract1on (Tab]e F-6, F 43.7, df 1 .78 p<.ol) was found

between g?oupS‘ahd increases in 1aryngeal emg activity during read-

ing, thereby conf1rm1ng “the re11ab111ty of the cJass1f1cat1on of

subJects in. SV- and NSV-groups. (It sun'mary of th1s ana]‘ys1s and
all subseedent analyses appear -in Appendix F). o
a . <« ' N i '

L . Y

K
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"EvallUation of the Efficacy of the Auditory Feedback Technique

&

Performance of SV-Groups: The effects of the experimental treat-

ments‘on‘avergbe increases jn laryngeal émg~actiriﬁy during read- _
;\; fng are~shdwn in Figure 2 and 3. Befdre treatment, group 1
(1nformat1on o“1y) showed a mean 1ncrease of 9.3 uV when read1ng,
while group 2 (Tnformat1on and feedback) increased 12.1 uv.
\~"\_After treatment however, there was a pronounced dlfference be-
tween the two groups. The mean increase for group 1 d1m1n1shed
only slightly during reeding (from,s 3 to 6,9.ﬂv), whereas groyp
2 displayed virtually no inc‘%ase wht]e read1ng (droppzng from
12.1 to 0.7Juv)f To evaluate the effelts: of the experimental

.

treatments statistically, avtwo-way ana]ysis of variance was com-
- ‘puted comparing treatments and the before/after treatment condi-
tion. The cr1ter1on measures used in this analysis- were logar- }
“ithms of the 'emg d1fference scores. This transformat1on of scores |
. was undertaken to reduce the var1ance s1nce the results of Hartley'
Fmax test (Winer, p. 93) had conf1rmed the observation that the
' _ gro.up vari:ancss were not homogeneous." .
- The results of the analysis revea]ed‘at;iénificant main
effect of the before/after treatment:condition (Table -8, F 20.9,
df 30, 1, <. 0%1) conf1rm1ng the reduct1on of emg act1v1ty fo]Tow1ng
treatment. Although the main effect of the treatments was not
| ;ignificant, there was a significant interaction (Table F-8, F
r9 02, df 30, 1, p<. OT) between the treatments and the before/after

treatment condition wh1ch perm1ts the reJect1on of the null- hypo-

thesjs fpr.treétments and’ supports_the hypothesis thatathe:‘7

. . - i.
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information and feedback treatment was more efficacious in re-

duting the occurrence -of 1eryngeaﬁ emg aetivity during reading
than -the information-only treatment.

To evaluate the .post hoc hypothesis that subjects in

- 7

///* the SV-groups, who perforﬁed,above-average 6n the Nelson-Denny
, R ‘ l‘reading comprehensjon test, were responding to the treatments
¢ differently from those who scored beWOW‘aVerage on this® test,

L)

‘the analysis of variance was repEated'with reading eompreﬁension
as a third faetor Using 1nd1v1dua1 scores on the Ne]son -Denny
comprehens1on test7 each treatment group was éhb d1v1ded into a
- high read1ng comprehens1on group‘(the'8 subJects scoring abore
" the median for that group) and a lgg_reaeing comﬂhi'eﬂsion group
'(the g subjects scoring below the group mediah).- Since no sig-
o " nificant main effect_or interactions due to comprehension skill .
were®found, this corroiiar& hypothesis was rejected.

Performance of NSV-Groups: The reading of blurred text by the .

NSV-groups resulted in -considerable jgcreases in laryngeal emg ¢ .
. . ° <

Q . v . - - ‘ ' v
activity.~ For all groups, the heightened activity immediately .

i 4

"fo1lowed the onset of reading ard tended to increase tﬁroeghput
the period‘ This was especially true before treatment. An

' analysis of varﬁunce compar1ng the emg rest values w1th the emg
reading values for the three groups before treatment conflrmed *
that these lncreaSes had occurred re]1ab1y (Table F-12, F 41.6,
df§47, 1, p<.01). - . .

‘ /Tt was intended to use Raven s Progressive Matr1ces SCores -

for this purpose but due to lack of vdridnce ariong the scgres
1t was dectded to abandon the use of these scores,

»

“ .ot - . . .. ) _/
. v . . . -
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Following treatment the increqseS'in emg'activfty from
rest to reading_Were I?ésened for all three treatmeﬁt groups. ) e
_To ev31;$£e fhése chénges in-emg activity statist%ca]]y,
thé sape préiéﬁﬁYe Qas used és with the SV-groups.. A two-way . :
analysis of variance was.computed using_logarf;hms of emg differ-
<~ ence scores. These scores were arrivéq at by deducting for each”

subject the total mean of all rest measures for that subject

L

/" “from the mean of his activity measures. Table 2 shows the'grand
- . o S .
means of logarithms of these difference scores for each of the

treatment grqub%nbefore and-éfter treatment.‘ The\iﬁcreaées,after
freatmegt wérg consistent]y,léwer fhan-the.incrgases before tréaf- -"
ment. This difference between the Before and after conditions

* was siatistica]ly significant (Table F-14, F:]]LZ,,dflas;,2,°r
p<.01). Bu; in spite of the lower Wean‘fdr group 2 (information (
and féedback) no statistical]y—sfgnificant main effect or interj
actiB; due to treétments was-found. Thus the_gypbthesis that the- ¢
information and feedback théatment'yould be more effective than h

" the information-only and‘centrol‘tfeatmepts in redﬁcing Taryngeal
+ emg activ%ty in NSV-subjects duting reading was not statistica]ly '

"supported. |
T To test the possibility that the reductjGﬁ”of emg
: actiiity during the rea?ing‘fol1owing the treatment may, be re]éted

;'?TwltO'prior comprehénsion §kil1,°the‘above ana]ysisﬁﬁas repeated with .
e comprehensjob skila:added as the third faétor. iﬁing'the Subjéct'sA

s;pres on the'Nelson-Denby comprehension test,’each~NSVT%reatmeﬁi
group was sub-divided into-a high reading comprehension groub, e

' . ’ ¥ - . ) ’ »

.A(Fhe 8 subjects scering above the medjan'qf that. group) and a low

&
£ - -
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- .
~ Table 2 .
. . Mean EMG-Increases for NSV-Groups |
" During Reading- ‘ .
Before . . After
Treatment ' Treatment
Group T . ., E Lo . |
(Informatioéww) ) o 1.769 . 1.035
Group 2. - . | ‘
(Information and Feedback) : 1.129 0.874
' Group 3 - - o .o
o . (Control) .. 115 © .03 - P
’

* ,
Note: - Values in Logyq VA h

-
e
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3

read1ng comprehens1on group (the 8 subJects scor1ng be%ow the group
medwan) The results were the same as those for the SV- groups No

519n1frcant effects involving comprehens1on skill -were found: to he

related to the ability to decrease~1aryngea1 emg act1v1ty

.
- -

Relationship Between Laryngeal Emg Activity and Read1ng ‘Performance

SV-Groups: To test the hypothesis that the reduction or elimin-

¢ L4

ation”of cdnsistent]y’occu;fing laryngeal emg actinity during

-

reading was detr1mental to subsequent reading performance mean

comprehens1on scores and rates of ne;d1ng were ca]cu]ateg for -

" the group of SV subjects whose laryngeal emg activity following

' treatment had decltned to non significant 1evels (n=14). Tab]e 3
shows these means both before and after treatment Following J,
treatment, the meen comprehens1on of this group decl1ned slightly

'(from 50.0 to 49.1) whereas the mean reading speed increased by

5 words per minute (from 211 to 2}6); For both measures the
difference between the pre- and post-treatment means was tested o
by a.t-test;end found to be statistically insignificant. The .

.ﬂ hypothesfs, thetefore was not confirmed. It should be noted

that the results of ‘this ana]ys1s a}so fail to support the so-

called "interferepce" hypothes1s name]y, that the reduction of
'1aryngea} motor activity during{reading would facilitate’reading

oerformance; | . .

" NS¥V-Groups: fThe’hypothesis‘that the reduction or.e1imination of

" the evoked increases in Ieryhgea} eﬁg activity wou'd be détrimen-

tal to the ﬂSV‘subjects' reading rate and compregension during *

.

the reading of blurred proee.fo1lowing treatment was tested by

@

i
[




A Comparison of Reading Performance. N
Before and After Treatment for SV-Subjects - ..
Whose Laryngeal EMG Activity During Reading
. Had Declined to Non-Significant Levels (N=14)..
P

. "~ Before After
Treatment Treatment,
Mean Comprehension
- Score 50.0 49.1 » s
Mean Reading Rate. ,
in Words per Minute 211 - 216 ..

PR

ty
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the same procedureAas used for the SV-group. Mean comprehénsion

~

scores and rates of. read1ng ‘were Ca%culated for the group of NSV-
subJects who, fol]ow1ng treatment read thewb]urred materlal w1thout
displaying s1gn1f1cant increases ‘in 1aryngea1 emg act1v1ty (né?]).

Table 4 shows these means both béfore and after treatment. fo]low-

%

ing thé treatment, the mean comprehensjon of this group %ncreases
'.from 48.9 to 50.2. The rate of reading also increased by 5 words .
“from 180 t0»185 words per minute. These differences between the .

means were,'however” tound'io{be §tatistjca11y insignificént mhen...

b @

tested by t-tests. The.hypotnesis, there}oré, was not supported -

. and, as:nas the case wi}n‘thejanalysis for éVisoojecf§z the results -
_ of this analysds_fajl a]so‘towsupport the‘contrary hjpﬁthe%i;tf-

. namely, that the reddct{on of’1aryng§§i‘motor:§ctivity dbrinq'readfé
- ing facilitates reading performance. \

-

Sécondarxflssues- ' e

To test the common1y held hypothes1s that those who )

subvoca11ze while read1ng are poor readers, the\subvoca11z1ng (SV)

group {n= 32) was compared w1th the non- subVoca]1z1ng (NSV) grOUp

(n=48) w1th respect to their performance on the Nelson- Denny

8

read1ng test and. eye movement measures” Ana]yses of variance’

.
computed for each of these measures revea}ed no stat1st1ea11y:
s1gn1f1cant mean d1fferences between the two grdups (see Append1x

Fy Table F- 5) It may be conc]uded, therefore, that for this group

, | 8Eyemovement data were scored in accordance with the ‘
manual for the use of the "Reading Eye" opthalmograph, which is -

“available from Educat10na1 Development Laboratories Inc s Hunting-
don, New York. - : ,




Table 4

A- Compar1son of :Reading P@rformance Before
and After Treatment for NSV-Subjects Whose Laryn-
geal EMG Activity During Reading Decl1ned to Non-
S1gn1f1cant Leve]s (n=21) -

- - . .

. Before - '+ After
Treatment _ Treatment

L3

"*Mean Comprehension
Score

-

Mean Reading kate‘in
Words per Minute




.
*

. : ~of. subjects, the presence of subvocal behav1our during read1ng is

g not 1nd1cat1ve of poor read1ng performance. Aargnsf§1972) a]so found
th1s was true of a grpup of medical schod} students. These f1nd1ngs,
. . in fact, refgte the Snterference hypothesis for this particular
o gbgup‘of”?%udents. If 1aryngeal motor activity during readingvinter-
fefes;with reaﬁing performance, thelsv-gheup would have been expected.

Tt to pehform less well than the NSV-group.

. Experiment.?2

- E ‘.' To,test-the‘hyﬁothesis that the observed increasesin
: : f]arynge;? emg aEtivity during the reading tasks in Experiment 1
" wgre specifjca]]y‘é function of the verbal component'of the taéh
. .and not due to a geneha] 5tafe of arousal e}icifed by the visual
,zSCaQnihg aspebt of the te;k, Experiment 2 used a nonverbal task
 whiéh requfred.eye movements somewhat sipi1ah to those reéuired
for the tasks in Experiment 1. Two se%s ;f'data were examined.
iThe‘first sef waslthe fihal'(post;tréatment) emgameasdres during‘
. f" rest and read1ng from Exper1ment 1 for the group of subJects parti- -
) c1pat1ng 1n Experlment 2. The respective rest and reading means. |
for this group were 43.8‘gv'and 4849 uV. An analysis of variance was
‘eehputed comparing the emg rest measures‘with the emg reading meas-
uhesl The resules.of ;he aha]ysis eonfirmed that the difference’
"'betggen the hest7ahd readingfmeans was signif{Canp (TabTe)F~18, '
F 11.3,:df 1, 23, p<.01). Thus these.sdgjects'as a group shqwed

- g qgsignificant'ineiease in-laryngeal emg actfvity wheh reédfng before

Y o
a2 *

u.Eiberiﬁeht 2.

oo The second set of data examlned was the laryngeal emg

Y

measures.for the rest and tracking conditions: in the nqnverbal




task of the present experiment. qu these ‘data thé group mean for the - P
rest condition was 55.2 uV and the group for the tracking condition

was 54.8 uV. An analysis of variance computed for these meaSures}‘

sh&wed that the differencé between the means was not 51961f§cant

(Taé®le F-19). The absence of significant laryngeal emg actjvity

_during the scanning condition of the task, therefore, tends to support

"the ‘experimental hypothesis. 4 : "




CHAPTER 1V

DISCUSSION

The purpose of thie STudy was twofold. Firstly, the

étudy attempted to c]arifj a. methodo1ogi'*ca1 1‘s$ue’2ném‘e1y, the -

question of the eff1cacy of auditory feedback in reduc1ng or- _
elimMmating }aryﬁﬁeal emg act1v1ty Second]y, the study examjned'
the functional relationship between such aétigkty-énd reae{ng per-
formance. In thiélchapter fhe results ef‘the study will be dis-
cus%ad following the same order, nemeiy,'%irsf fhe methedological
issue end; sec&hd; tﬁe effects of manipu]af?ng 17fyngehT emg
activity on reading perfonnaece' Finally, some re;ults secondary '

to the purpose of the study w11] be d1scussed

The efficacy of the auditorxffeedback techn1gye ‘The first hypo-

-

thesis that for both,-SV- and NSV-groups, tpe 1nfarmati0n'ang

. auditory feedback treatment would be more €fféctive in reducing .
iaryngea1'emg’act%v%ty than the other treatmenfs was oqiy ﬁarfia1- ‘
ly supported. .For the SV-grbqp, the4compafison between treafments’
showed clearly‘tﬁat the use of the auditory feedback techhique is |
more efficacibué in reducing the laryngeal emg actiVity during
read1ng than asking the subJects to suppress th1s act1v1ty with-
out the.aid of feedback. This ffnd1ng supports the claim by .
Hardyck et al. (1966) that rapld extlnct1on of laryngea] emg
act1v1ty in co]]ege students dur1ng reading hf’ been ach1eved by

the use/of auditory feedback. Ev1dence from’ the-present.study

suggests, however, that although the auditory feedback facilitated

2,




Lo . .
s . - . [}

the reduct1on of laryngeal motor act1v1ty, it wai not a necessary
condltron since four subjects in the "1nformat1oneon1y“ group
also had ‘reduced thelr Taryngea] emg activity to non s1gn1f1cant
levels fo]]ow1ng treatment It seems therefore, that McGuigan
(1967) was Just1f18d-1n suggesting.that extraneous variab]es such
as the p]acement of electrodes in the" throat area or 1nstruct1ons

to the subJects may play a ro1e'1n the reduct1on of the response

e .

amplitude.
o -The signfficant tncreases in 1aryngealfemg activity '
that occurred for the NSV-groups during the read1q9,of the
b1urred text, support the second hypothegis .of . the present study,
and-susta1n‘Edfe1dt 5 (1960) and McGuigan's (1970) hypothests

. that this activity plays a supportive ®e in the reading process,

f‘For this .group of subjects, however, the results failed to support . -

the hypothesis that the'additory feedback treatment is more effica-

. - . -+
- .

"fious,in reddcing the 1aryngea1 emg activity than thefother treat-
. ments. - The data suggest that the lack of a gtgnificant‘difference
’among these treatments is not due to a fa11ure of the feedback )
treatment to reduce the activity but rather to the fact that in .
both of the glﬁer treatments decreases 1n emg act1v1ty a]so took
.pIacg, One m1ght specu]ate that for NSV-subjects the use, of
art1cu1atory motor act1v1ty only marg1na1]y ass1sts in the de-

cod1n§‘6f~the text and that there is a greater propens1ty td&a

”reduce this act1v1ty than there is among SV- subJects

3 o

0



‘g’?

The relationship between laryngeal emg activity and reading perfor—

mance: It was pred1ﬂ:ed (hypotheses #3 and’ #4) that for the SV- as
we]l as for the NSV-subjects, the reduction or e11m1nat1on of
laryngeal emg activity dur1ng reading wo:}? be detrimental to

their reading rate and comprehension.*TH" results di;\hotjsuogort
" '} » . N

these hypotheses; For- both groups of subjects no significant changes

“-in the mean reading rate and comprehension were detected when the

laryngeal emg aotivity during reading had declined to non-signifi-

- s

cant levels following treatmént. .
This finoing raises some doubt that for the sample of

college students oSed in this experiment, laryngeal motor activity
p]ays en esSentiaPcro]e in thelreading process. This is sti]i’not
conclus1ve ev1dence that . for th1s<gr§3p the comprehens1on of the ..
wr1tten mater1a1 was poss1bTe directly. from the visual input since
the absence of detectab]e speqgch motor-activity does not rule out
the occurrence of 1eryngea] motor acttvity beiow detection Tevel oy -
in the form of a more centra] activity, e.g., speech imagery. As
Conrad (1973) has po1nted out: it is easler to prove the presence '
of a phenomenon- than 1!% absence.

) In’%dditfon to the lack of~support for:the hypothests

that ,the occurrence of laryngeal motér activity is heneficial to

read1ng, 1t should be noted that the results a]so fail towsupport .

-

" _for this grdup of col]ege students, the so- ca11ed "interference"-

theory No s1gn1f1cant increase in reading rate or comprehension
was observed for the two groups of - subJects whose 1aryngea1 emg

attivity had declined fo110w1ng treatment. Also, if the occurrence

- o . ..



%

1ndeed be: h1gh1§ correlated with read1ng d15ab111ty ‘

 test. It shou]d be noted,’ hohever, that Edfeldt (1960) recru1ted

Q

-

of laryngea] motor. act1v1ty 1nterferes with read1ng performance,

one would expect that the subvoca]1z1ng (sv) group would score

- . significantly below the non- subvoca11z1ng (NSV) with regard to

mean read1ng performance (comprehens1on, read1ng rate, vocabulary,

or eyemovements) In the present study no Such s1gn1f1cant dif-
- -

ferences were found. '
ThlS 1atter flnd1ng also casts doubt on the ut111ty .

of subvocal behaviour during reading as a symptom of- reading dis- N
N : .

- ability, at least for college students.. Coellege students, by

virtue of their -educational attainment, statistically represent

-the upper end of the reading competence diStFibution'and“repre-

sent & more homogenedus population. At this'Jevel true'reading

disability is rare or non-existent. At the e1emen€ary‘ago hjoh -

Schoo}Gﬂevels, however, where the'incideoce of reading disabi]ity

is re?ct1ve1y hlgh 1aryngea1 emg’ act1v1ty during read1ng may &

o

&
The above 1nterpretat1on seems contrary to Edfe]dt S

(19609 report that 1aryngea1 emg act1v1ty in college students

wa's h1ghly correlated w1th the1r scores on a standardized reading

his'sﬁbaects on the basis of the1r 1nterest in poss1b1e 1mprove-

]

ment in their read1ng ab111ty . ‘In this way, he may have inad-

vertently selected those col1ege students\who 1n~fact had exper1-r

enced s1gnrf1cant readlng probTems ‘In the~present study; sub- -

: ngects were chosen at random from the student - popu]at1on. The dif-
-ferent samp11§g procedures may account for the discrepancy in’ the’

,ftnd1ngs o N o . , : . e

. n . -
~ i . L

A
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Further Findings

". “ . i‘ : - .
The data from the two screening trials clearly demon-
) 4 .

strated that significant increases in laryngeal emg activity

occdrréd during the reading of light prose in 31% of the stddents.

This f1nd1ng is 1n agheement w1th the resu]ts reported by other

studies. Hardyck Petr1nov1ch and El]sworth (1966) reported
detect1on of this activity in. 34% of their sample of co]lege stu-

dents and, 1n a later study (Hardyck and Petr1nov1ch 1969) they

lclass1f1ed 21.5% of the 200 college students sampled as "habitual

sdbvocalizers".. ATthough the criteria for classifying subjects

_as such-may have differed among studfes; the avqilable evidence

strongly suggests ‘that even in. college students, a population_.

which has been exposed.to'considerableﬁreading practiee, the

’ PP . . i -
occurrence of s1gn1f1cant increases in Taryngeal emg-activity

dur1ng read1ng is common . It has been assumed that such increases .

‘ .'/
are a funct1on of the 1anguage component of the task and th1s

¢ @

‘assumpt1on was tested dn Exper1ment 2 of the present study 'An

ear11er rev1ew of the literatui ~(McGuigan, 1970) showed that

,aggneugh the maJor1ty of stqd]es faj]ed to test this assumption, .

eight studies COnfirmed that such. increases do not take place -~7.. . -

o -,
- Paad ’

under non-language conditions and three studies reported eniddnge .

to tne contrary. Two of ‘the later,studies (wycoidikowska 1913;

~ Scheck, 1925) recorded tongye movements. Tongue movement is com-

R

mon'}ﬁnown tp be associated not only w1th verba1 beha\nour but

P

- also thh noneverbal tasks requ1r1ng prec1se motor co-ord1natapn

“The th1rd stuhy (Sokolov, 1969) used as one of the non- verba1 tasks

s . L.
s

>

.,
o

3.
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“with read1ng performance

°

L
-~

501ving.Raven'§ Matrjceél Most §ubjegts Qhen salving these matrices,
however,'carry on with thehselves, covert]y or overtiy, a consider- *
able monologue relating to atrategy. This see@s to oﬂllﬁfy the
~c4a1m that such a task is essent1a11y non -verbal. FOr the present .
research the reading cond1t1ons, 1nc1ud1ng eyemovements, were care-
fu]]y s1mu1ated in a task wh1éh requ1red a§m1n1mum of covert se]f-
1nstruct1ons and did not include overt language components. The"
'results~supported the assumption that the increased 1aryngea} emg
actirity observed. in EXperiment 1 was related specifically to the

"

language component of the task.

«

“The data of the present study suggest at ieastezzﬁ//w

o

47

directions for possible future reseagch. First, the evidenck suggests

tQatctheirelation between laryngeal ehg activity and reading per-- -

forﬁance‘may have ap important developmental parameter. It is,~
Q .

apparent'from the data that,at the college level, the presence of

[aryngeal emg-activity dorihg reading .is not a re}table correlate -
of poor reading performaoce iConsidering the prevailing opinioh‘
.of teachers that overt speech act1v1ty during read1ng is sympto-‘
mat1c of reading disability, 1t is suggested that future/;tud1es
determine the incidence of laryngeal emg act1v1ty during read1ng

for .different 1evels of development and correlate this activity .-

Second, a potential useful approach for future ,research

» e

may be to focus on poss1b1h d1fference9 in the way NSV and SV~

1

: &
'subJects recode verba] mater1a15 durlng reading In pawt1cu1ar,

1t may be useful to determine whether these two groups



, P 48
of subjects differ‘in their aﬁility to use audifhfy }m;ges. : .
Spér]ing (1967) and Conrad (1973)~have shown that shér% term
memory jnvo]ves the'réhearsal of verbal material in fhe form of

ejther audikory images,pr;' ag@itory images and articulatofy : -
activity. Conrad (19?3) has urged the considerationﬂof the
i 'i significance 6% shorg term memdry in reading. He émphasi%es that -

in reading we need to hold on to one or more words or to a group

<

of wards while considering tﬁe relatea imp]icatioﬁ of subsequent
words or ideas.

Given the findings of STH research, # is plausible
that NSV-subjects as a groﬁp may be mpfe capable of rehearsing
.xehﬁal'materials in the form of auditory imagery than év—subjects
wﬁo may require.the additiona] peripheral motor aéfivity to maké.,

~ the reheérsq] effective. . |

Finally, é1though not a direct imp]ication_of the prese@t
study, it is shggesfed that a more-defailedfﬁnalysis of the reading
materia] aséociated with V;:iétions‘%n laryngead emg activity may
be 1ﬁfdrmatiye. For example, it .may §e~possib1e to differentiate'

certain semantic or syntactic dimensidns of written material that
-, ’ ] . ) ,

correlate with significant increases in laryngeal emg activity. “

The information yielded by such anm analysis may clarify what -
) coding strategies are used during reading. y L -

3 . - > ’
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SO . APPENDIX A
The Nelson-Denny Readfng Test (Form A)
¥ . o
| E.’revioilsly cop'yrighted méterial o 4
- in Appendix A not microfilmed, P

Leaves 55-61,




APPENDIX B L .
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Samples of Raven's Progressive Matrices (1958) .
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- THE DESIGN AND USE OF THE SCALE

44

A .+ . To wnderstand the respective natures of
mew - eduction and reproduction—in. their trenchant con-

' trast, in their ubiquitous co-operation and in therr
genelic imter-linkage—to do this would appear 1o be
for the psychology of individual abilities and even
Jor that of cognition in genesal, the very beginning .
of wisdom.” (C. SPEARMAN)

‘ While the Mill Hill Vocabulary Scale is desxgncd to assess a person’'s ability to recall
acquired information, Progressive Matrices (1938) was constructed on the 2 priori assumption.
that if Spearman’s principles of noegenesis were correct, it should provide a test suitable for
comparing people with tespect to their immediate capacities for observation and clear think-
ing. Reported investigations show how far, and under what conditions, these two _com-
plementary tests provide a practical means of assessing a pcrmr§s intellectual developmcnt

trainability or mental impairment. e ‘ —

Progresswe Matrices (1938) is a test of a person s capaaty at the time of the test to
apprehend meaningless figures presented for his observation, sce the relations between them, 1
conceive the nature of the figure completing each. system of relations presented and, by so
domg, develop a systematic method of reasoning. . :

- The scale consists of 60"probléms divided into five sets' of 12. In each set the first
problem is as nearly as possible sclf-cvident. The problems. which follow become progres- -
sively more difhicult. The order of the.tests provides the standard training in the method of
workirig. The five sets Provndc five opportunitics for grasping the method and five progres-
sive assessments of a person’s capacity for intellectual activity. To ensure sustained interest
and frecdon from fatigue, the figures in each problem are boldly presented, accurately
drawn and, as far as possible, pleasing to look at. The scale is intended to cover the whole
range of ﬂntellectual development from the time a child is able to grasp the idea of, finding
a missing piece to complete a pattern, and to be sufficiently long to assess a person’s maximum
capacity to form comparisons and reason by analogy without bemg unduly exhausting or
unwieldy. The scores obtained by adults tend to cluster in the upper half of the scale, but
. there are enough difficult problems’ to differentiate. satisfactorily between them.

Everyone, whatever, his age, is given. exactly the same series of problems in the saine
order and is asked to work at his own speed,. without interruption, from the beginning to the
end of the scale. As the order of the problem provides thé standard training in the method
of working, the scale can be given either .as 2an individual, ‘a self-administered or as a group
test. A person’s total score provides an index of his intellectual capacity, whatever his
nationality or education.:* The contribution which each of the five sets makes.to the
total provides a means of assessing the comsistency of thc cs.nmate and: the psychological
sngmﬁcance of discrepanties in the test results.

* From published correlations between “children’s scores on Progresswe Matnces (1938) and tests
of reading, sedpcl!mg and elementary arithmetic, the scale appears to justify this claim, - although con-
cluslons ba score correlations cany never be accepted uncnucally

A
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It is often useful to describe the-scale as a test of .observation or clear thinking. By .
ssclf it is not a test of " general intelligence " and it is always a mistake to describe it as such. :
Each problem in the scale is really the " mother” or ** source” of a system of thought— B
hence thg name " Progressive Matrices . - The scale has a re-test reliability varying, ¥ith
age, from 0.83 to 0.93. It correlates 0.86 -with the Terman-Binet test, and has been found
to have a G saturation of 0.82.1 : :

Young children, mentally defective persons and very old people are not expected to
solve more than the problems in Scts A and’ B of the scale and the easier problems of Sets C
and D, where reasoning by analogy is not cssential.  After they can no longer solve the
problems, they may still choose the oriect answer by chance ® For normal adults, Sets A
and B provide. little more than traming 1n the method of working. If, a person is allowed
only ‘a limited time and docs not complete the casy problems of Sets D and E .before
stopping, the total estimate is not necessarily valid. When the 1938 scale was constructed,
these himitations were known. Enquiries carrted oug since 1938 have shown' that 1n practice,
as an untimed capuacity test and also,as a 20-mihute speed or efficiency ” - test,. the results
obtained with adults ar¢ more reliable_and psychologically valid than one might expect from .
so few effective problems atranged in sets of overlapping difficulty. - As originally intended, s
- the scale hus in practice proved to be suituble for use with both adults and children.

y

& ' T .-

o

- -7 i ' N - ) .
t Professor Sir Cyril Burt—Data based on test results of 1,000 seamen placed before the War
Cabinet Expert Committee on the work of psychologists a?d psychiatrists in the Services. o
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" Eyemovement Photographv

- An add1t1ona1 aspect of reading performance wh1ch can be

-

measured 1is the movement of the gves across the read1ng mat€r1a1
Photographlng these movements not onf&“1nd1cates thé occurrence of_'
reading but is also genera11y accepted as a_useful a1d in-the

d1agnos1s of reading d1ff1cu}t1es . Early studies of eye mevements

dur1ng read1ng reviewed- by Taylor (1959) showed that all people
read with. a ser1es of stops,or f1xat10ns between movement of the.
eyes along the pr1nt and that for most people reverse movements
or regressions are 1nterspersed with forward eye mouements .
K ~ The va11d1ty of eyemovement photography as a techn1que
" of studying these movements was 1nvestagated by Gilbert ane,G11bert.
(1942) and Tinker (1934, 1958). Thejr researchﬂindicaEed that
good and poor readers can be differentiated'in terms of(fheir-eye
‘movements¢¢e .g., poor or beglnn1ng readers make.more ﬁwxat1ons per
Tine, take more‘£1me per fixation, and have ]ess well- organ1zed
.patterns‘of movement than do good or exper)enced readers. Many
individuals who show fairly mqrmd1 performance on standardizen ’

tests of tomprehensﬁon and who apparently can read materials

”:apbropriate’to their" education neverthe}ess heve been shown to.

employ ineffectual'habits.of eye movement', They may consistently

show excessive'rebreesions or abnormal duration of fixation pauses,
or a very hi§h number of fixatiens'andtaAsmalT recognition span.

| In the present study eyem0vem§mt measures were recordded
for several reason5¢- F1rst the use of these measures prov1ded
aqd1t1onal 1nf0rmat1qn about tbe sngects read;ngAperformqnce.
Second, the use of the camera‘provided an ideal situation for

1 LA 4




<

. .t .
+and the illumination of the reading material.

&

distracting the Ss' attenfion from fqe.objectéve of the

study,.name]y; the kecording of articulatory mo(ﬁr act-

iviiy.“Thirdly, the use of the eyemgvem;nt caméra With

its fixeﬁ reading stand, il]umfnation, and headrest help- ‘
-

ed to control fo: movement of the neck muscles, the dist-

ance between the subject's eyes and the reading material,

* b RIREENE SO
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Placement of the Electrodes in Relation -to the Anatomy of the Larynx.

As Edfeldt (1960) has pointed out, if any speech. movement occurs

" when the subject reads‘si]ently, it should bé demonstrated in the

musculature of the 1arynx The larynx, under normal cond1t1ons, pro-

" duces the basic sound wh1ch is modified by the other parts of the

speech -mechanism such as the pharynx, t0ngue, lips, etc., in
distinctive speéth. The 1érynx itself consisis of the cricoid garti-
lage, -the thyroid cartilage, the arytenoid cartilages, jthe ou{i:’

]aryngéal musc]es which move or fix the whole tarynx and the in-

.. trinsic lanyﬁgeal muscles which move the vocal cords. Faaborngndér-

son (1957), using needTe electrodes. placed direct]j‘ihto the muscles,

. 'found that in the latter group of mu?b]es, the vocal muscle and the

cr1cot r01d showed an increase in emg act1v1ty during s1lent read-

-

ing while the ;r1co-aryteno1d showed a decrease in activity. The

present writer, in a preTiminary study using miniature surface elec-

" trodes, found'that a maximum increase of emg activity during speech.

‘was recorded when both active electrodes were placed over the crico-

" thyroid interval with thé centre of each electrode 1 cm lateral of

%

therfhferior horn qf'the thyroid cartilage. Placement at, this point
ensures that each electrode is located directly above a cricothyroid

muscle and within short distance (approximately 2 cm) of the vocal

smuscles , — , . "o
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Emg Quant1f1cat10n f . ) ST L .

A br1ef account of some of the aspects of the eva1uat1on of ‘\X
e]ectromyograms may be useful cons1der1ng recent deve]bpments in
this areg. The psycho]ognst peneratly is. most interested in the
quantitative aspect‘df the emg (ecord,_i.e., how we]]ﬂit represents
muscuiar effort in a given unit of time, The reduction:of the raw -
emg signal with its many positfve and negative spikes into a-smoothly
» varying’d.c. signal is accomplished by e]eetronic integrators,sand
the process is referred to‘as'fntegration; The most common1y psed
1ntegrat10n technique ut111zes the contlnu025 def1n1te:1ntegra1
Acting as a running averager ‘this technique gives an ana]ogue J
'approx1mat1on of the electrical energy represented in the raw emg
signal. This permits.samp1ing of the amp1ttude at given intervals
andoan’approximate meaeure of muscular activity during thdse periods.
Bigland and Lippold (1954) have shown that integrated potentials
vary directly with the strength of muscular contractipn

8
An accurate method of quant1f1cation of the emg S1gna1 has

become ava1tab1e with the deve]opment of high- speed digital com-

puters. This method-employs the computer to samp1e the raw emg
. - , . :
signal at an extremely high rate and to calculate and.print out,

atfspécified 1nterve1s, the average RMS value of the signal.

’

Information thepry states that a band-limiting signaf can be

represented by- samp{es taken at two per cycle at the highest |
fré&quency’ to be used (Tursk1, 1964) “Since 1000 Hz is an atcept- R
“able upper 11m1t of-the band w1dth for emé signals (Basmajian,

1967), the sam 11ng rate of 2000 §1hp1es per’ senggq.gas cﬂosen

for. quant1f1 t1on of the emg data collected in ‘the gresent study

é‘.
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Table F-1 '

Summary of analysis of variance of compre- - e
hension scores (Ne]SOn;Denny Reading Teétﬂ»for
. . |
subvocalizing (SV) college students as a function

of treatment gﬁoups.' I ' . -

Source = _ df MS - - - F

,-Treatments 1 72.0 ~.607
S's W. - 30 118.6 o
Total : 3t




- Table F-2.-

Summary of analysis of variance of reading
rates (Nelson-Denny Reading Test) for subvocal-
jzing (SV) college students as a function of
treatment groups. ’

¢

Source -~ MS

Treatments ) 3529.03
S's W. 12365.07
“Total




Table F-3

.~ Summary of analysis of variance of compre- .
hension scores (Nelson-Dengw' Reading Test) for
non-subvocalizing (NSV) cdfllege students as g
function of treatment groups.

Source. df , Ms

Treatments 2 _T77.06
S's 45 © 92.52
Total, 47




= Table F-4

S .
Summary of analy$is of variance of reading
rates (Nelson-Denny Reading Test) for non-sub-
vocalizing (NSV) college students as a function
of treatment groups. -~ :

Source df - ”'MS
Treatments 2 4966.94

S's W..° 8171.63
Total 47 |
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Table F-5 .

: Comparison ‘of mean scores for subvocallzang (SV)
and non- subvoca]uz1ng (NSV) college .students for the
Nelson-Denny Reading Test and Eyemovement Measyres.

.

5 2 .
. & . E .
. Measure . SV-Mean NSV—Mean ot . daf
N.D.-Reading Rate  363.0 . 325.0, 1.61 69
" N.D.-Comprehension- 52.1 . 51.7* .20 69
N.D.-Vocabuiary 49.3 48.4 .32 69
- Fixations p. 130 W. 84.4. 88.0 © .95 69
Regressions p.100:W. 1.7 - : “12.5 . 17 69
, Av. Span of Recogn 1.2 1.2, .00 69
Av. Duration of Fix. 28.8 28.0 - 1.09 69
Read]ng Rate . . 2.280.9 .. - "256.5 1.22 69
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‘ Source | df M5 s N
“Classification™(A) 1 1 98.24 27 (e
_'Suéﬁ. within groups 78 - 342 00 . t
;_Experiméntal Cond. (B) = T. 290 25, - h‘27.15*§ ot ‘i:>'
AxB v T - a66.91 o @BLeTe
. e ek NER P ’ . . "
B x subjects w. groups 78 - 10.69 - PR

.
- » .
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Summary of ana]ys1s of var1ance of the m agn1tude of -
increases in 1aryngeal emg- act1v1ty in college- students .
 d@s a function of two levels of classifjcation (SV dr, NSV)
and two exper1menta1 conditwons (rest orﬁread1ng)
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Table 'E-7

o

[

°
-

. Computation of Hartley 's Frﬁax test for.homogéneity of

4

' D ‘ . . ‘ )
. variance for emg difference scores for.SV-subjects, before ™\

- and «after treatment.. A : ,

‘

+ SV Group 1 Before—IréatmenE s% = 32013
. e | After Treatment . _szﬂf 574@.] ‘
SV oG;‘oiip ” s -Béfore‘Treatmen.t . ~ DS2 : 1?—90‘5.6--
) ,  After Treatment - . 582.2
o ‘ c ] h ‘ B . .
¥ - Observed F - = _ggggfg];; me ';'

¥ . LY -

- S = el - S
.‘ (.:r1"t1ca1 Value ‘Emax:‘99 ‘(kafl: n-ls’), = 5.5 S




g - Co Table. F-8 | ,
¢ . . - ~ /

Summary of analysis of variance .of magnitude of increases
", in laryngeal emg-activity in subvocalizing college students as

-a functioh of treatment (information-only or feedback-and- .
: information), and experlmental cond1t10n (before.dr-after treat-
ment). - . o ~ ) o,
s R ‘ - C e &
. . . .‘ ) * . . . ;
Source - = df MS - “F -
L Treatment (A) B o oJd0s TR 2349 |
Erfer.Between 30 ©.044 B ' N
. Total : 31 C o '
SR R . ‘ R
) ) Experimental Cond. (B) 1 . .573 20.919 ** .
- 5» ] A X B ) . 1 K .2422 | 9.023 ** ‘ .
. Erron Within * ° 0 - . ..027. . 1. .* A
“Total Within . .~ ., 32 7 e , .

otal ¢ 6 - . | '
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Table F-9

. ' ) ) .
Summary of analysis of variance of magnitude of increases

in laryngeal emg-activity in subvocaliging college students as
a function of treatment (information-only or feedback-dnd- °
1nformat1on), expertmental condition (before and after treat-
ment), and comprehension skill (above or be]ow medlan) ’

~+ Source - - df MS F -
Treatment (A) 1 ‘ .140
SKill (B) . 1 .004 )
A x B 1 S & R
‘Error Between . 28 ~ 036 R
Total Between ° 3 oL
Exp., Condition (C) - 1 652 25,76 **. -
e ’ L - 7.91 %%
CAXC 1 L2000 ¢
. BxC - T - 0T '
A x B x € - ) L7 o A
- Errog Within - 28 - -025 :
Tetal Within - - 32 ’ )
Total = 63 ) B
. o . . . - <
~ 9.0l . . . )
. ) " L ( ) . % .
‘ (Af:tf‘ . . - s
R N ”~ | s .
r ff ’ ‘e
. Lo e
. s . - ,

83

B P



Y

..

" Between .

L.
>

Source

~

A

Within

Total -

**p<.01

y'-°

N

B

.o

" Table F-10

df

MS
59876 .70
4034 .05
Pl
v’ c‘ X
’.N’A
P £, F

¢

_ “Sumhary of analysis of variance of changes in the
‘... reading rate of selected college students.as a function of
- changes in laryngeal. emg-activity (decline or no-decline).

F
14 .83 **
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) ' Table F-11
e " ' SR L

Summary of analysis of variance of changes in reading
comprehension of selected college students as a function

— . of chamges. in laryngeal emg-activity (decline or no decline). . -._
| Source , df - M F

Between 1 7374.06 55.77 **

~ Within © .28 - 132.22

Total 29

**p<. 01




Table F-12

Summary -of analysis of variance of changes in laryngeal
emg activity of NSV college students as a function of experi-
mental_condition (rest.or reading) before treatmen®s. -

- -

Source ( af MS F

. »
Experiment Cond. (A) 1 '2311.8 41.59 **
Subjects (B) ~ =~~~ 47 490.2
AXB - 47 55.6
Total ) 47 - ‘ |
. s
*%p< .01 |




Table F-13

Computation of Hartley's Fmax test for homogeneity of

variance for, emg difference scores' for NSV—subjects, before

and after treatment.

A

NSV Group 1
*§§V Group 2

- NSV Group 3

H™
 F

Before Treatment

After Treatment

_Before Treatment -

-After Treatment

Before Treatment
. After Treatment

\
! : " _'3384.9
B Observed‘Fmax = egT 7 - 5.§ .
i‘,“‘j‘ ) .
. Cr1t1ca]4Va1ue Fmax 99 (3:6, n=15) = 4
- - - - .1
- l_.:
. ’ , N
- [ ‘~
9 * g'
LY
-.;’;’ & "\
- .'.
Cl t a d . . ‘."
J - L, - ’ et - .
, Lt [ 2 . - . .
| .' - e ’
<. 4 .
A IR

/

.7

f

0

3384.9
361.8

653.6

1664.2
1645.2

87

*




‘s

Table F-14
) -«

-
LW

'x’JvSummary of analysis of variance of differences in laryngeal
emg activity of NSV college students as a function of treatments .
(information-only, information and feedback, or control) and

experimental condition (before or after treatment). . ~\\ , -
Source df MS F
. Treatmerts (A) 2 0.088 -  1.¢.
trror between 45 : 0.059"
Exp. Condition (B) .1 « - - 0.567 L 11,19 **
A XB _ 2 . 0.069 1.37
Error within 45 " - 0.056; )
Total TRy '

-

. ' . . ‘ . , s -
L ' ‘ - ~ ‘ Y.
**p<. ] * ) : i .

o,
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~ ‘ . - . ’ . I Tab]e F‘"}S .
. Sy . ’
Summary of dnalysis of variance of differences in laryngeal
emg activity of NSV college students as a function of treatment
(informatign-only, information and feedback, or cdntro]), ex-

perimental condition (before or after treatment} and comprehen— ’
sion sk111 (above or below the med1an) :

-

k3

/ ©* Source . df ©MS F
_Treatment (A) _ 2 ‘ 0.088 1.59
. Compr. Skill 1 0.044 0.80
s - AxB 2 -0,155 2.79
_ Error betweed 42 0.955 o
o - Exp. Cond1t1on (c 1 0.567 11,20 **
] AxC 2 - 0.069 1.37 -
] B xC S 0.032 0.64 |
e AxBxC - Yz o 0.060 . 1.9 '
Error within 42 0.050 o
Total - 95
*¥p<. 1 ) ' ..‘;F' -
- , N . " -
- . ‘ -
.‘.
\
. t 9 )
. “A
" - K *
v v * a 73
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Table F-16 °

aummary of analysis of 'var*iénce of changes in reading rate
of NSV college students as a.function of changes in laryngeal
emg activity (decline or no-deéline).

‘j' Sourée T df MS F
Between 1. 4629.49  1.20 N.S. )
<Within 33 3850.99
Total - - o34 .
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Table F-17

.

Summary of analysis of variance of changes in reéding
comprehens1on of NSV codlege students as a. function of changes

in laryngeal emg activity (decline vs no- dec11ne) SRR ’
~ Source df« - MS ) _'{?
Between T . 2.63 ° 0.018 N.S.
"o Within 33 . 140.79
< 7 Jotal N 34
. : . -~ ,
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Table F-18

»

Summary of ané]ys1s of vap(a

- e~

“«

nce of differences in Phryngea1
emg activity as a function qf experimental cangition (rest or

rgad1ng) at the-conclusion of’ Experiment 1 for the subgects

part1c1pat1ng 1n Equr1ment 2.

b .
L

Source | . df

»
~ Exp. Condition (A)" 1
‘Subgects (B) 23
A xB. - ' .23
Total & 47

**p<. 01

L

Fxy
LN

®f

Y

.25




' ‘ Sumhary of analysis of variance of di¥fey
. e Sy 89 activitys ag 4 function of ,exper’imenta& con,
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APPENDIX G
Measurement-of Reading Performance

8nd Copies of Cloze Tests
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: .4
Measurement of Reading Performance

?

: The* most commonly used measures of reading performance
are rate of reading, i. e .» the number of words an individual
reaqs in a given ‘time unit, and the 1ndiv1dual's comprehenSion

* of thewritten maferial. Ihe\latter measure is a.more difficult
one. Although a great number of reading comprehenSion tests
are available, the test constructors have failed to provide a
theoretical framework for measuring reading comprehen51on and the

concept itself seems to be composed of at least nine factors, the

\e

. most important ones of which are (1). knowledge of word meaning,_
and (2) the\QPl]lty to select the appropriate meaning for a word -
or a phrase in the light of its contextual setting (Davts, l944lh

. The general method of measuring reading comprehensron has been
to prov1de the~student Wlth a number of passages which are read
under timed conditions and followed by multiple chOice type of

. : tests. The typical scoring formula provrdes for a compilation

of scores. Usually no effort is made to determine whether an
1nd1v ual has prev1ous Rhawledge of the subject matter Research
has: show that college students taking the test w1thout reading o
the passages achieve considerably better than chanee tPreston,

‘fl964)u It seems then that the results qf such comprehension tests
reflett a combination of knawledge possessed before reading plus

knowledge-ﬁained while reading In addition, the actual skills

measured Vary from test to test depending on’ the materials used:'

and the construction of the. items

-

*




For the purpose of the present inyestigation a method of
£

' measur1ng read\ng comprehegitencdeyeloped by Wilson Taylor (1953)
was thought to have sqyera] des1rab1émhharacter1st1cs ths method
1s called the C]oze procedure and the tes\ is produced by delet1ng
every n-th- worgg;rom a wr1tten pas§age and 1nstruct1ng thg sub— .
qect to f111 1n~the<m1551ng blanks by'ut11121ng the c]ues ara1l—
able in the remaintng context. '.Theqcl’loze pr:oc'e‘dures can be used ‘

to measure the~amount of -information gglggg_through reading by

adm1n1ster1ng a pre- C]aze test,l‘hav1ng the S then read an article,

) "and,‘f1na1]y, adm1nrster1ng a,post-C}oze test based on that arti~ .

_cle. The difference between pre- and post-test performance is

6 -

: . .
considered a. measure of gain in comprehension.

The concurrent v 11d1ty of the C]oze procedure as a

1

measure of spec1f1c reading comprehens1on was determ1ned by cor-

'relating Cloze test results w1th scores Bn trad1t1ona1 comprehen—

: Qs{én tests cover1ng “the same matérial as the Cloze test." Tay]or,'

T ‘

j-A(1957)3rehorted'a"correlation of .80 Between ‘a post-Cloze, any-

- word” delet1on test and a comprehens1on test - Rankin (1959)
—_— o .
qbta1ned a correlation of .78.betweeq a post-C]oze; noun-verb
}4—1 ' . . . X , . s :
deletion test and a criterion test. Jenkinson (1957) found a

' o

- ' L
4 +
The term “pre—gﬁoze" test reférs to a C]oze test wh1ch is
taken before reading the original, unmutilated passage. The
“post-Cloze" test'is taken after reading the unmutilated . .
article gpon which the test is based. Varjous types of dele--
.- tions-refer to the grammatical forhs.of the words that are . -
o de]eted An "apy-word" deletion, for example, refers to a .. |
. Cloze test formed by de]eting words w1thout regard to’ the gram-
»matical form. . . .

< "
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corre1at1on of 82 between a pre-C]oze, any—word de]et1on test

¢
and a comgrehens1on test. Bormuth (T962) corre]ated 9 pre- -Cloze, «

*  any-word deletion- tests with criterion tests and. found corréla-

\ tions ranging from™ .73 to 84' The cérrelation between combined

<03

Cloze. tests and comprehensfon tests was .93. In addition, he
fOUnd the C]oze tests to be 1nf1uenced by the same variables

' (e.g., gducat1ona1‘levels of the rea@ers, d1ff1cu1ty of materials,

[

.and subject matter) as the gritetion’tests. He found also sub-

stantial correlations between the Cloze tegt. results and each of
nine different aspects of comprehens ion -measured by his‘critefion

* tests. In_sumﬁény,~the Cloze proceduré“dppears to be a highly

valid. measure of.sbecifié reading.comprehension of a particular ’
, _ 2 3! > 4
passage and-since the teésts are-also easily constructed and '

scored, this technique seeméd'ab‘épprqpriate choice for the

#

- measurement of Comprehension in the present investigation.

’ ~
N .
" .
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‘o . ' CLOZE TEST-FORM 1 4% -
B .(from “The DeviTuand Daniel Webster" by S, V, Benét)
. ( - A
| - N He'd Heen contented enough, the first few years. It's

a great thing when bad 1uck‘turns; it drives post other”things
",;out'ot your head. True, every now and then, espeC1a11y n rainy
weather, the little white scar on h1s finger would give h1m a
- tW1nger‘ And once a year, punctual as clockwork, the stranger
. with the handsome'buggy.would cohe driving by - But the s1xth
o year, the stranger lighted and, after that h1s peace was over ",_

*w for Jabez Stone The stranger came up through the lower f1e1d,

switching his boots with. a cagme ; they were handsome black boots),
‘; . but Jabez Stone never liked the look of them, partxcq]ar]y ‘the
-toes, And, after he' d passed the tlme of'day, he said, "well

e . Mr: Stdne, you' re a hummer It s a very pretty property you 've

got here Mr. Stone." T —..° . .- “

%

‘ “Nel], some might fa%?ur it and others m1ght not," said
Jabez Stone, for he was a New Hamp9h1reman "Oh, nd need to decry
your industry,” said the stranger, ver} easy showing his- teeth in.
b " a sm11e.'*"After a11, we know what;l been done, and it has been

.‘. : ,' ' according to contract;ghd soectfications.' So‘when the mortdgage-

_ ' fa}ts due.neXt year, you shouldn't have any regrets;" "Speaking

- ~ about that mortgaoé Mister," said Jabéi Stope.’and he Jooked

. ," , around for her to the earth and'sky, "1 am beg1nn1ng to have one

or two doubts ‘about 1t e L.

- . rl i

- T ‘. "Doubts?" sa1d the stranger- not qu1te SO p]easant}y

-

-"why, yes." said dabez Stone "This bqing the U.S./A. ahd me

\ .
- * . -




L T : A 99
SR : : . o
.. having. been a re11g1ous man " He cleared his tﬁroat and got-
i bolder. "Yes, sir,” he sald "ﬂ/m beglnn1ng to haye con51derab1e
./
doubts as to that mortggge h01d1ng in court," '"There S courts ‘ ‘-
and courts," said the strangeg, c]ick1ng his teeth "Stlll ’
.m1ght as well have a ‘look at ‘the or1ginal document." And he
hauled out a big black gocketbook, full of papers.° "Sherw1n,
- 1 . . B 1 . -
" Slater,’ Stevens, Stone,":he muttered, "I, Jabez Stone, for a
. - ‘ . . » D *
term of seven years; it is quite in order, I think." -
) . ‘- 1“!!
- . ]
Sy . N - ' .
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© CLOZE TEST FORM 1 h‘deleted’Version
. v X

" ’

T He'd heen contefted .- L » the f1rst few -j. It's
a great thtng . bad luck turne;'tt ; ' mostaother htngs

out your head True, every - and,.then, espec1a11y in
- '*“““" T T

e weather, the ]}tt1e~white'. - on'his finger-would
./(' 7 him a twinge/ And . a.year, punctual as- the stranger'

with the ' buggy would come driving . But the sixth
_ yedr, ‘" s_tranger T'ig_hted and, afte’ -, his pane was .over
-- Jabez Stone. The stranger '. up'through'the Tower _

o

switching’hisﬂbootsiwith ‘ cane, they were handsome

boots, but JabeZ §lone‘ liked the look of . particularly
‘-

the toes. And, _ he! d‘passed the time of day,.he sa1d "Well,

Stone, you're a hummer. I+’ s a very pretty | “you've got

e
s . -

‘here Mr. - J', . C : ’

"ﬂe]], some m1ght favour e aod others m1ght not,"

w0 Jabez Stone, for he avNeu Hampsh1reman "Oh,

_._J__....._

) need ‘to decry your =,

" said the stranger, very showing

rh'ls teeth in _. smile (After all, we - what's been done,

———
. _.__‘._(‘ b

-
-~ and ~__has been accord1ng Ho andéepecifications. ,So

4

: “E?inggf_ﬁzﬁbrtgaﬂﬁ fa1T% due next —.>.» you shouldn't have any

e

M ““Spéak1ng about that mortgage, ',“ sa1d Jabez Stone, f

'anq;" N 1ooked around for heTp ) the earth and sky,"'

_am beg1nn1ng to have~' : or two doubts about : ‘."
s . 2“ sa1d the stranger, qudte so pleasantly
“Why | - gaid Jabéd Stone. “This the UIS|A. -and me
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: " ’ .
... . ]
‘ Ll L) ‘ .
’ - ’
‘? N -
NP . ‘ ‘
.having been a Feligidus .". He cleared his throat
[ ) ~ C .
. * got bolder. "Yes, sir," ___'sgid, "I'm beginning to
considerab]é doubts as_ ___ that mortgage holding in o
, "There'% courts and courts," the'stfanger, c¢licking his
Ve ‘J' . "Still, we might-as" - . have a lgok at _ . .

' '

. <" . " original document.” And he out-a big black ; full

' , N v v
- of papers. "SherwiQ, . » Stevens, Stone," he muttered,
"oy ; Jabez Stone, ‘for a- * of seven years; it
v " quite in order,-1 > " "
- (.
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CLOZE TEST FORM-2 . | | a

(from "The Devil and Dante] Webster" b S V. Benét)
¥

ot was someth1ng that 1ooked Tike a moth but 1t wasn‘t

a moth And as .Jabez Stone stared at it, it seemed to. speak to
- t
him in a sma]l sort. of pipitlg vo1ce, terrtbly small and thin; but

terr1b1y human. “Ne1ghbour Stone," it squeahed. "Ne1ghbour Stone.

. Help me, for God 's sake, help me." But Before Jabez Stone could

stir hand or foot the stranger sh1pped out a b1g bandanna handker—

. .- ’ “ . . :
Ch1ef. . ) ’ ’ B ' i ':/\ ) ’
\ .

3""As.1 was saying " But Jabez Stone was shak1ng al] over
]tke a scared horSe : "That's M1ser Stevens vo1ce," he sa1d, in

;{ula.eroahf°‘"And you've got h1m in your handkerchief.". The stranger
-~ . . .

- looked a 11tt1e»embarrassed' "Yes, I rea]ly sa’o]d have trans- ,

ferred him to the co]lecttng box.“ he said with a'stmper, "but

,hthere were some rather unusual speotmens there and -1 didn't waqt
‘,;‘ them crowded we11 well these 11tt1e contretemps w111 occur-" o
'"I don t know what you mean by contertan,“ satd Jabez Stone, "but
that was.M1ser Stevens. voice' And he a1n 't dead You can t tell
'me~hetfs; He‘Was.just as spry ‘and mean as a woodchuck Tuesday n .
-” "In the midst of life," isatd the stranger ktnd 6f ptous -
o "¥isten." Then. a be]l began to toll \in the- valley and’ Jabez Stone \f

L ;
.. ltstened, with the sweat running down his face .For he knew it

2!

E was to]led for M1sé’ Stevens and tbat he. was dead "These'}ong— _
standing accounts," said the stranger with a sigh "one rea]1y hates

: to close them. But bus1ness is busineSSp" He had st111 the ban-

' danna in his hand and Jabez Stone felt sick as he saw’ the ¢loth

-




—8

4

struggle and flutter,

- téeth showed. "Don'

_with a yery good grad

lecting box.’

¢ -

5\

-

"Are'they al] ,as shal] as that?" he asked

. hoarsely. ‘"small?" said the' stranger “Oh, 1 see what you mean.

Why, they vary." He measured Jabez Stone w1th h1s eyes, and his

worry, Mr, Stone," he said, You will go

.- 1 wouldn't trust you- outside the col-

-

)

103



to- spLak 5 h1m 1n.a sma11 of plp1ng v01ce,'terrib1y

ked. " '\ . Stone. Hélp me, for 'saké, help me"

"Tiké . scared horse.' "That's Miser _;;_—_vofpe,":he said, in:
: ;i;__; croak., "And ydu'ye got’;____,in your hanqurchief." The
ﬁ_____looked a‘11ttle embarrassed Y I rda]ly should’hqye
. hlm to the collectwng __;___1" he said w1th a. ., "but .

" there were some - unusua] spec1hens there and d1dn t

- want them crowded. .\ well, these. 11tt1e confretemps

- occur." "I don"t know _____ you mean hy.contertan,V,

' JaBez4Stoné,’ﬂbut fhat"_____’Mfser-Stevens"vdice. And - -

ain't dead. You can't . me_he is. He ~ just as spry. and

L “Listen:“~ Then a béll o toll in the _ ‘and

f
L. .,
o . 2" .
- -

CLOZE TEST FORM 2 - deleted ver§ion . -, -
. "It was something that ____ Tike a moth, but E -
. —_— —

R .9 .
wasn't @ moth, "And __ Jabez Stone stared at s 1t seemed

.and th1n, but terr1b1y ’ “Neighbour‘Stone,?;it §qdea;

But " .

Jabez Stone could stir- . or foot, the stranger | .outta
big bandanna . ¥
"As I was " But Jabez Stone. -shaking all over
R |

~ .

q

%

a R ' S .

as a woodchuck, Tuesdéy.“

" . the midst of life;" B ~the stranger* kind of

* Jabez Stone listened, the sweat running down face.

ﬂ

S . ' . ’ ¥ .
For he knew ' was to]]ed for M1ser and that he was' =, "«

" "These 1ongsstand1ng accounts," the stranger with a ;

"one really hates to . them But business fis " He | "
had sti]I thg in his hand and " " Stone fel€w51ck as,

~




. & o '
saw ;hzzq]oth'struggle ) flutter. "Are they all-__ %

’ 1%

r A ' -
w'sma]] as tha "{ he hoarsely. "Small?" sgﬁd the v .

i N o
."0h, I see what _‘mearn.  Why, they vary.! - measured
Jabez Stone with . 'eyeé, and his teeth - . "Don't worry,

, 4
: Mr. Stone," he said., You wiN1 go with a ~ good gque.~‘1

wouldn't you \outsiade'—“the colléecting .

“ . o . .
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* "« I CLOZE-TEST FORM 3-

;Jvomt"dust Beforethe War with “the Eskimds? bj,U. D, Salinger) .

Left a1ohé' Ginnie 1doked‘around without getting up;.

P

for-a good place to throw out or h1de ‘the sandw1ch She heard
someone compng through the foyer. She(;ut the saodw1ch 19 her
bo]o-coat pocket. A young man jn his ear1y th1rt1es, netther
short nor. ta]], came 1nto the room. H1s reguTar features, his

short ha1rcut, the cut aof his su1t the E‘ffern of h1s silk. tie

; gave out no rea]_1nformat1on. He might have beep on the staff,

' wgrds, ‘"Nhat‘happened7" Ginn1e asked, 1ook1ng at h1m

g .
or trying to get on -the staff, of a newsmagaz1ne " He ’tht have

just beenéyxa play that c}oseJ 1n Phlladelph1a He_might have

©
been w1th a law f1rm ‘ y ¢ ‘ _
uHe]]o’“ he sa1d,_cordﬁa]}y, to. G1nn1g " >
’ .o Sl e
"HeHo v - R *

~

"Seen FrankL1n?“ he’ asked

-

"he s shaV]ng He told me’ to teH you to wa1t for, hun "He®

Q. [ .
<

» w111 be right out." . i ,; .': . ),—1

~watch. He then sat down. in a red damask charr, crossed h1s legs,

< @

-.and put h1s hands to h1s face As if he w@re generalIy weary, or

had just undergone some form‘of eyestra1n, ‘he rubbedﬁh1s c1osed

eyes w1th the tTpS of h1s eﬂmended f1ngers . "This has been the
most horr1b1e morn1ng ff my ent1re 1ife," he sa1d, removing his
hand from his face. He spoke exclus1ve1y,from°the 1arynx, as 1f

0

~he ‘were alfogether too t#red to put any d1aphnam breath 1nto h1s

! rll *
- ) <L . A

'"Shav1ng - Good heavens,“ the ydung(man Tooked at. His wrist-

e




cf" i. . . (‘U:g, ' ) .
M0h.....It's too long a sfory. 1 fiever bore peOpIe I

,havgn‘t known ‘for at Peast a thousand: years.” He starred, vague]y;
s : . RS

di‘ééontented]y, .in the direction of the windows, "But I shaH

‘never agam cons1der myse]f even the remgtest Judge of human

E2
‘nature. You may quote me wﬂdl‘} on that " "What happened‘?"

Gmm'é repeated "Oh', God‘-?ﬂ!is persan’)

\

_apartment for months ‘and mohths and months; .I don' t even want'to

talk to ‘h1m..... ‘This wmter,“ he-added with satisfaction, pi‘ob—;

c Ty N

?bly rememberi.gg a “favourite anathema f_rom=é Hemjngway novel.
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. .. . " CLOZE TEST FORM 3'- deleted version

»

-alone, Ginnie looked around,. getting up,
f*"‘ B - B - ) AL
SHor a ______Placs, to throw. out g hide the sa‘h‘&ich. She .

q.g,; o someone éoming through the — She put the sandmch e i:er '
o | polo-coat pocket A . man in his_early ne1ther short
- e norht.aﬂ, __;_' into the room. His _ - features, h1s§ short
-_hai.‘r.cut, ;_.cut 6f his suit, ' -pattern of his sitk’
i . gave out ng.real __ - . He might'heve been - the.'s’fé‘Fﬁ""or
’trf}iﬁg _____det on the ‘staff, _____a newsmagazine. He might
. . _____ just beea ina ____ that c165ed' in Phiiadel’phia.
‘ - might have been with ____.‘lawnf.irm. o | ., q
" “Hello," he said ___, to Ginnie. -~ - - .
"Hello.™ | .
"‘éeep ;_____?"/ﬁe asked. - . S
| "He';;;shaVing . told me to tell ____ to wait for him. . /
5 v (w1H be right put W | - .

s | ] ?'___ Good heavens," the youhg ’ loqked at 'm"s wris't?

| 'watch‘i.'______"_ ‘then sat down in _____ red damask.cr;aj'r, crossed.‘." .
____;_,- legs, and put his to his face. As ____ he were
generai‘ljr"hear&, ______ had’ Just undergone sc;me ____ of e&estr‘ain;,

he rubbed . < ciosed eyes with the . of his extended fingers.

g,, - “______ has been the. most R mormng of my eatire 3" he ’ .
‘ sa1d removmg h1s — . from his face ';He'______ exclusively R _' -74,’5

. s:s o from the larynx, __:_____ if he wer-e a1together ' ,'tired to put . .'

L tamy " breath into his words.~ "What happened?® Ginnie’asked,

. . % looking him. . : \
1;. g | . - T '- ' . ‘
B | ’ - S




- h " ‘,‘

"OH....;It'S too long a . I'never.bork people
haven't known for at ‘ a ‘thousand years." He = - ~v$gue]y,
discontentedly, in the ___ of the windows. "But " shall

never again consider __ _ even the remotest judge human

Inatufe. You may. ' me wildly on that." " happened?"

Ginnie repeated. "Oh,. is peﬁson who's been

with satisfaction, probably

El

him. ..... This writer,"-h

remembering ~favo"\;rite anathema from a _ novel,
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"up my mind that I'm hot even goingvto thjnk abput it. But I'm

. CLOZE TEST FORM 4

(from "Just Before the War with the Eskimos" by'J. D, Salinger)

"What'd he-do?" |
“Frank]y, I'd just as soon “not go into detalls,“ said. the

young man. - He took a c]garette from his own pack, Ignor1ng a

transparent humidor on the table, and 19t it with his own’
lighter. His hands were large -They looked neitheh strohg-nor
competent nor sens1t1ve  Yet he'used them'as if they had some
not easily controllable aesthetic drive of their own. “I've made
so furious," he said. "I hean herg's this awfui jittle person
from A}toona, Pennsylvan1a or one of those places Apparently
starv1ng to death. I'm kind and- decent enough; I'm the original
Good Samarltan to take him into my apartment' this microscopic -
llttle apartment that I can hardIy walk around in myse]f I

introduce h1m to all my frlendsx Let him clutter up the whole

”gpartment wnth his~ hprrtb]e manuscrlpt papers, and ciagrette

butts and radishes, and whatno@z'.lhtroduce him to every'thea- |

trical produ&er in New York/ “Hauyl his filthy shirts back and

“ forth from the lat:dry “And on top of it all,% the young man

broké'off ‘"And the result of all my kindness and deCency," he
went on, "is that he walks out of the house at fdve or.§ix in
thahmorning without so much as 1eav1ng a note behind taking h
with h1m anything and everyth1ng he- can lay his ftlthy, dlrty

“hands on." He paused to drag on h1s c1garette, and exhaled the

3
’




. e T F

" smoke in a thin, sibilant strsam:from his houth.""l dbn‘t want ..
té ta]k_about~it;\ I real]j don‘t."’ He tooked qvér ﬁt Ginnie,
"I love your coat," he.;éid, already out of his chair‘.lHe .
. crossed over and took the lapel of Ginnie's polo—coat'bétweén'
) _his fingers. ‘"Itfé Iéveiy. It's the ffrs%‘really gbegcamel‘s
hair I've seen since’ the war. May 1 ask where yoﬁ got“it?"

"My mofhef brought it back frem Nassau."

4
.
L

c
&
.




'CLOZE TEST FQRM'4 - deleted version

"What'd ___ " do?" R ‘

R ; \ o
"Frankly, I'd gust 500N not—go 1nko __*__,“ said the .
':'young mao. ______ktook a eigafette from__?____own pack, 1gnor1ng
a ;__;_.humfdor on the table, ;T____lif it-with his ____ lighter.
" “His hands wore.__~__. Theyjlooked.noither sfrong _;:___competent
nor sensitive. Yet _**__fused thoﬁgas’if ______had'somoﬂnoi'
easily ___%r'aesthetio‘drive"of their . "I've made up my
_____~ {ndt I'm not even::_____.to\think about it.” ___  I'm Just‘
so furious, ";___;;said;'."l mean here's ______awful 11tt1e :

v .
person from _ - ,;Pennsylvanii or. one of - places: Appar- |

_entTyfsEarving to . I'm kind" and decent 5 I'm'theg
t \:

9figina1 Good ©_ - to.take him into ’ apartmen@ th1s
oY . - . ‘. B
microscopit little that I can hardly - around in myse]f

-1 . him to all my ; Let him clutterup who]e *
opartment with'his ' nanuscr1pt papers, and C1garette '

and rad1shes, and tnot __ him*%o every theatr1cal

in New York. Haul"- _ filthy sh1rts back and - =__ from the.
- laundry. And -+ top-of it alt, . -young man 6roke_off.

T the result _of all kindness and decency," he 5
v

n, "is that he _ § -out of the house _ | fiveor six in
morn1ng w1thout so much _ . leaving a note’ boh1nd

with h1m anyth1ng and ‘pe can. lay his - ,-dﬁrty-hands

on.". He . to drag on h1s c1gi§;tte, 4exhaled the

s

-smoke in thin,’ s1bi]ant stre m from mouth4 “I don' t

et

c

. want PRI ta]k about 1t 13"“ don't." Ho looked over




-~ Ginnie.

‘his chair.

ask where you

o

He crossed
.pglo-coat between his

- really good. camel's hair

0
&

"I. love your

. -

S

it

&

»

and took the 13pe3 .. ~ Ginnie's

A

;" he said, already out

1

. j"It'sllove]y, It's the -

- ¥

Seen since the war.

(- "My mother brought _ back from Nassau."

L8
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< APPENDIX H Y

Raw Scores and Computétjqns‘fbr-Réaaiﬁg Pgrformance_

" on Cloze Tésts an&‘z
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CA‘putation of Reading Performance Measures

<"

e -~ ;(Z.

To evaiuate p0551ble changes tn'the‘subaects' reading

Performance foilou;ng treatments, two measures were. used The e

first measure "change in comprehen51ou# was obtained'py computing

the re51dua1 -gain score, per treatment group, for each of the

subJects on each of the two C]oze tests The use of the re51d-

uai gain score js a statistical technique which permits the

' measurement of'differences in 1mprovement with subJects who have
-been equated statistically on the ba51s of pre—training measure-
" ment. (Rankin and Tracy, 1965)." The computational formula for

this score, is: .- i L " o

s L Ly .x = Zy:- ny ix
where ly represents the post test score in Z -score form, rxy is :
the correlation between pre- and post- tests, and Zx represents .
the pre-testuscore-in Z—score f0rm " Thus 1n essence the resaduai
gain ‘score “is the difference between a predicted and an ;bserved
. scére for a particaiar ind1v1duai .Each reSidual gain score was
then transformed into a t- score (x - 50. 0 SD = 10.0) based on |
R vthe performance of the treatment group . .For each subJect the
' t score On the post-treatment test was deducted from the t-score ‘
on- the pre-treatment test and to the resulting aigebraic differ-
ence a constant of 30.0 was added to remove negative signs. The
- obtained valhe expressed[thg,#hbaect S gain or loss .of performance
The second measure rate of reading. gain wis determined by sub-
“ tracting the subject's rate of reading (words/min ) on the pre- -

-treatment,CIOZe passage from his rate‘qf reading on the post-
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13

27

34

40 .

42 .

43

48

56 =

SUBJECT #

SUBJECT # .-

Table H-1

PASSAGE A

228
243
114-
260
126 °
182-
-202
214

PASSAGE B

377
283

©- 283

283

283

154
227 -

266

d

Rea&ing Rates in‘words’per Minute‘for SV=Group 1

(Iriformation-Only) Cloze Tests 1 and 2

-

PASSAGE B

~ PASSAGE A

117

- 189
- 136

178
257

170

200
117

303
280

243
243 -

280

214

152
182




28
32
4]
69
93

94 -

* 98

S ‘Table:H-Zf

Read1ng Rates in Hords per Minute for SV Group 2

(Informat1on and Feedback) Cloze Tests 1a and 2

3

SUBJECT # - " _PASSAGE A
- _

303"
165
. _ . 140
. ‘ . 165
: . 243
214 -
. 192 . v
303 -

SUBJECT . # - . PASSAGE B T

227 %
213

T 309
179
155
155 ' e
170 .
425

)

PASSAGE B

. 243
1565
136.
189
309
340 °
179 *.
117

PASSAGE A

182
214
404
192
126
130
182
331




_“Table H-3.

Reading Rates in Words per Minute for NS¥<Group 1

(In'l;ormation—On]y); Cloze Tests 1 and 2-

P
‘,.
1
aQ

© SUBJECT # PASSAGE A - *- - PASSAGE B

SN "4 . 188, - ' 1i7
: . 19 ‘ 158 T . o . 189 .
. Y - - 140 . - . 200
: o 52 L . 228 2. - 266 .
O 121 : L S ¥ (I
: ) 64 101 : o121
13 - 228 : 227

v

> SUBJECT # : PASSAGE B A o  PASSAGE A
v N ( ST _ ) .
1 N " 178 ‘ 152 - @
14 126 135 7 -
_ _ .18 : : 178 : 140 ° - -
. , " 24 . 213 ‘ ‘ 165 :
S ' 51 , 227 o . s 243 .
72 o Y 7. - » 173- o
, 74 . 142 S [ B
97 .. . ... 200 o . 243

o .
9
°
-
. -
-
%
g
. - . e
| ] .
v
.
’
. <
0 ' .
T\ | .
%\ " ) ‘s
L} ‘
© ‘ - , e,
5 X i ]/ﬁ ‘
+;
-
» L
7 L
R 9,
/ . o - 1 ¥
i
3




Table H-4

]

L

Readang Rates in. Words per.M1nute for NS¥- Group 2

(Informat1on and Feedback), Cldze, Tests 1 and 2

SUBJECT #

65
67 A
86
87
101

2

SUBJECT #

2
21

22 ¢
39

73

76

84

95 A

‘2

o

—~PASSAGE A

140

158 &

146 o
- 2214

192

192

182

173 3

PASSAGE B

]42
213
178
200
189
200
213
179

r

-
s -y

-

PASSAGE B

)

155
213
170
309
155
179
148
200

PASSAGE A

114
146
173
364
243
173
214
228




SUBJECT #

9 . o
3 ' T 83 °
. 8 -s 192
- . 15 ¥ 1300
- e 16 o 266
. f. 385. T 182
. 36 J 303
. 71 - - 214
‘ .83 -, ‘ 146 -°
” * "’ ‘ " >, L o
- . SUBJECT # PASSAGE B
i3 a '—-—_———— »
7 ° 179
9 155,
29 . 266
28 1.36
45 . Yo . 178
57 89 -
- 80. ° 227 . .-
89 £ 148° ~
8
N .
‘ . . 2k - i
. . X ) .
¢ , ' y:’L“ _:j‘ .
[ 4 ° .
LN % :
l’l"- ’ . _:A"' 0 .“
L
. e
©
- )0 %
4 ) .,‘ "
o, . "D ' s

2

s Tab]eHS

PASSAGE A

e

el ¢
LT Ré&d1ng Rates 1n Norg§ per M1nute for NSV.- Grbup 3 0
. v . (Contro]) Cloze Tests 1 and 2

" PASSAGE B
PASSAGE B,

131 .
‘155
o179 »
243
213
178
118
- 131

PASSASE A

146°
146
182
182
S 146 -
76 .
192,
182
[
."" ‘9 <
./




-Subject'

_for

4.

572
53.
. bbb
kCc3.

" 2%,

44,

Hla

65

hie

.eb.

:17, I

ig;l.

-3

He .

15.

15

35.

!; ()-. ’ «‘

Table 6

A

-

Rav Scores, Res1dua1 Ga1n gcores and T-Scores

Cloze Test 1 (0r¢gr 1- 2) for NSVZSubJects

:Pre Raw

Score (x)C

30.000
'30. 080
32,000
40.000
43.000
33:606
8,000
15,000

36.000

<2i.ood
zé.ooo
36,000
. 31.000
33.000

36.000

26.G00

16.000
38,000

34,000

27,000,

32,000

18,000,

31.000

.o 220000

Post Rawv-Predicted Residua] Derived .
‘Score “(y)

48.000

. 46,000

316,000
36.000

52.C00

44.000

21.000
19.000

46.000

31.000

39.000
404000
46.000
39.000
Jo.oou

42.000

39.000
4?1000
39.000
38.000

37.000 .

37.000

" 34,000

47.00C""

o~
Ve 263

Post Z
0.063 .

0.069 0.

0.202

0.735

0.935

0.269

-1.396

'0. 730
0.469

-0q397

-0.463

T 0,469

0.136

o
Ue469

-0.197
-0.§6%77

0.602

0.335 -

-0,i3%0
0.202

"00 730

L 0.i%

[S

Gain
1.094

Score
63.222

)

0.819

-0.690
el

S )
~-l1.223%

T 0.779
04344

-0.32q
-2.097

0.419

-0.778

6.389

"0. 406
' t

0.752
, -

S =3.363

. =0 "06

- 0.535

0.788

0.42%

~0.410

o o =

.-0 081

f°o552

0.380 .

e ¢ o Pyem

-0 898

1.490

-

59,898
41.664
T 59.6411

54.159

-
46.016

" 244669

55.0‘) ] -

" "54.699

45.095

45,847

«5.09%

" 56,467

55.122

45.042
49,013

434326
544593
T 39.144
67.998 °

© e

35,226

.59«0?3

89,527




Table 7.

123
Raw Scores.:Residual-Gain Scores and T-Scores. Y
for Cloze Test 2 (Order 1-2) for NSV-Subjects
K " Pre Raw Pre Raw Predicted Residual Derived .
Subject  Score {(x) . Score (y) Post Z Gain  Score
4. 40.000 . 53.000 0.747 0.839 ‘69.475
6. 37.000 7.000 0:404 T 0.197  52.6452
19. 35.000 41.000 0.176 . -0.559  43.024
“37. 36.000 43.000 0,290 -0.345 45.69?.‘
52. 35.000 35.600 0.176 gl-54s 30:735
oa. 36.000 42.C00 0.290 -0.509 43,647
T 25.000 442000 -0.966 1.075 63.419
Lo3a 36.000 37.000 0.290°  -1.330  33.606 -
25. 37.000 48.000 " 0.404 0.361  54.510
;44 27.000 36.000 ~0.737 " -0.466  44.184
5U. 27.000 41.000 -0.737 0.354 54.6426
65 41.000 45.000 0861 -0.587 42.666
i 34,000 51,000 9.661 1.196 . 64.929
geu'“ 34.009 , 47,096 o.ubii 0.540  '56.737
é?.‘ o 29,000 ‘ 35)0&5 -90.509 ~u.ésa 39.286.
Lor. a;.ocu 54.000 0.51d5 0 1.232.  65.373
N QLT 40.000 1 -0.¥9% 00152 48.101 .
¢. aj?baﬂ 520000 - 1.318 ' 0.106  51.302
5 34,000 aé:oﬁo V.061  0.704 58.785
@ Lol = 24.000° 36,006 -k 080" " ib;lf3'fn 4B.459
35, -ia.qus; '_L3§,ooo H'-o.psz =0.659 41,778
T 27.000 36.000 - =0.73T - -0.466 44.184
/1. T 32,600 ‘404000 <. 166 ro;aso 45.2;1_
a3 31,090 I?4gsp.uuc -u.éap ’ 1.375 Ef.xsé

L]

a

L

o e




. ,Raw Scores, Residual Gain Scores and T-Scores

for Cloze Test 2 YOrder 2-1) for NSV-Subjects

Subject"
l.

l4.

73.
76.

Ala"'

P;é Raw

Score(»)

37.000

37.000,.

30.000
292000
36,000
34.09C

11.000

36,000

35.000
31.000
31,600
29.500

. 000

254000

41.090

31.090

36.G0C -

9.
2. 35,000
éa; 39;030
Tab. 216.000
T 57. 35.000
CUe’ 37,000
1 33,000

e

34.000

Fable 8

Post Raw
Score(y)

47.000
46.000
'445006
37.000
‘“45.000
501000
50.000
'40.60@\
| 443006
43.000
42.070
42.000,
25,000,
" 42.000
Qz,cuo-
50+000
39,000
49.000

42,000

48.000 .

.I‘éh.dQO

46,000

53,000

47,000

Predicted Residual Derived

Post Z
0.9563

- 0.563

‘ "'0.681

~0.859
V.385
0.029

~0.504
0.385

G207

~0.50%"

-0.859

ﬁl.s;x
0.029

~D.504.

101029
0.383
0.207

0.919

0.385,

U.207
0%563 .

~<0.148

Gain

R «0a 090

-0.265

 0.631

-

"'00'.261
0.2648

1.500

~1.134

“0,.258 .

C.278

0.104

04459

~1.795

-0.429

0.070.

1.500

. ~0.953

*0.436
—O. 607

. +0.2T1

ﬁ-o; 436’

0.956
e

&

Score

48.812
46,525
58.26?
64.551 %
46, 56Y
53.51¢
£I.65T
35,176
A
.

53.6649
S}. 363
5¢.024
25;47;
%@-271
50 127
69.657
AT.51e—
$5.716
42.060
46.437
44,283
51187
€2.532

£a,135"




[\ 1&'@

-G

:
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Table 9

Raw Scores, Residual Gain Scores and'T-Scores

Ale

l4.

13.

24,

51

Ta

. '74 -

97.

2e

2l
t22.

319.

73.
76.

B&4.

9%,

7.

29,

28

45,

5T

80.

89

\

Siubject

Pre Raw
Score(x)

30.000

'31.000

© 34,000

35.000
34.000
35.000
27.000
29.000
29.@00

28.000

* 30,000

-32.C00

33,009

.° 32.000

35.000 .

33.000

31.000

38.000

32.000

27.0020
32.060
324000

37.000

36,000

Post Raw |
Score(y)
*49.000

37.000
44,000
35,000
36.000

39.000

43,000

35.000

392.000

' 41.000

31.000

33,000

39.900

43,000

45.000

44,000

38.000

46,000
44,000

44.000

43.C00

42,000

43,000

' 38.000

for' €loze Test 1 (Oh¢ér 241) for NSV-Subjects -

A

Predicted Résidual Derived

Post 7
-0.069

-0.037
0.059
0.091

0.059
© 0.091
-0.166
-0.101
0.101

‘-O. 134‘

"00069

-0.005

0.026

~0.005 -
0.091.
0026

~0.037

~'Oo[87

‘00005

- ~0.166

‘70.005

-0.005

0.b55

0.123

-

Gain,

1.894

- =1e873
. 0.727

-les172

-0.9132
'0.362

0.745

-0.978

-0.148

0.258 .

~1.841

Tl.ﬂQO

-0.277

0.584

0;903
e TH0

“)T¢20

1.014
0.792 -

“0.953

C.5846

0.377
0.423

-0.581

Score

69.033
31.176
57.313

38.222

4D.631
454563

57.6492

40.164
8504
$2.998
31.499
15,023
47.210 -

55.875

‘59,075

57.636

45.772

50,189

- 57,960

59.577

55.875%

.'530789

5&.251

464,155






‘S
28.
‘32
“1.
69
" 93,
94.

98

13.

2T«

342

40.

42,

43,

48

96.

-

Table 10

Raw Scores, Resiv¥dual Gain Scores and T;Scpres

Pre -Raw

34.000
31.000
37.000
~ 30.000

31.000°

31.000

27.000
33.000

32.000

31.000

- 24.000

30.000

37.000
)

37,000

34,900

- 30.000 .

Post Raw

Subject "‘Score(x)  Score(y)

39.000
53.000
39-ooo:
"~40.600
.35.600
48,000
42.000
32.000

43.900

- -32.000

41,000
38.000
424000 -
40.C00
45;0604

40.600

" 0.0715°

e B B
Predicted Residual Derived

Post Z
.0.032.-

-0.011

. 0.075
-0.026
-0.011 &
—0.011

| ~0.070

0.017
0.002
-0.611 .
-0.02%

"0. 114

-0.02%

L0795

. 0.03¢

_Gain
"0.251

0.727

-0.294

0.041

e 141

. 1895

- 0g5§2

~1.871
0.712

"~1.842

0.274°

'0‘0 338_
0.508

-0.061

 1.106

"00017

For Cloze Test 1 (Order 1-2) for SV- Subjects.

ore
47.486
°57.282j
47.066-
50,411
38,570
68.976
55.529
31.260
57.155’
31.553
$2.750
46,613

55.089

©aes,

61.080

49.825

-




for C]oze Test 2 (Order 2-1)- for S\~ SubJects

' SubjectA

v Sa
28.
32.
. 41.

69.

94.

- ' 98,

- . 27

-34:
40,
. - 42,
43,
“8.

& o 56.

. I3 .

13.

-Raw Scores,

Pre Raw
Score{x)

37.000

' 35,000

38,000
41.000

31.000

35.000

36,000

37.000 .

384000

Residual Gain Scores and TQScores

-

332000 ~

42.000

36.000

. 36.000

39,000

37.000

35.000

T

TaBle 11

Post Raw
Score(y)

49.000

45.000

56000

44,000

-

45.000

&

48.000

47.C00

41.G00 -

49.GC00

43.000

48.C00

, 37.000

e

. 46.000

50.005

5064300

48.000

Y

Pred1cted Res1dya1 Der1ved

Post Z  Gain
0.044 0.507
-0.098 ~0.279
0.116 2.062
0.331 . _=0.941
~0.,385 . 0.007
-0.098 0.418
s - - .
-0.026 0.114
0.044 -1.352
0.116 =~ 0.435
~0.242  -0.600
0.403/  -0.083
-0.026 -2.209
-0.026 <0.118
=0.098 0.882 -
 0:044  0.739
”‘O.A‘eu .
E.u98 0.418

Score

55.167

47.156

-T1.013

’ao:;pﬁt

30.079
54,260
51.162
A Y
15,222
54.4306
#3.882
45,145
27.481

8.723

58.9396 .

57,535

56,360 .




S " Table 12

‘Raw Scores; ResiduaI Gain Scores and T-Scores

" for Cloze Test 2 (Order 2-1) for SV- Subjects

A

_  Pre Raw _Post Raw Predicted Residual Derived
Subject  Score(x) Score(y) . Post Z Gain “Score’

] R . K ! . - L
i2. _ 34.000 41,000 0el155 . -0.454 64,455
20. © 25.000 _,.34.000 ~“0.907 - -0.438 - 44,645

29,000 ' 41.000 © 204435 0.13¢6 9291.66%

3;;000—‘ 36.000 _” ' 0.036 ~1.084 36,7550
28.000.  43.000 -0.553. 0.553 ..56;757
29,000 © 36.000  .-0.435 '-'o-*.'9'11= ‘..Q 38.873
36,000 . 47.000  0.391 ©  0.2d7 52.529
39,000 46.000 - 0.745 ' -0.595 . 42.726
37.000  40.600 0.509. . -0.958. 18.304
30,000  35.000 . - <0.317  -0.879 . 39.264
37.000 ;3.0007,. . 0.509 . {43;}83
.. 30.000  47.000 ~0.317 : 11Ty
26.000  47.000 a5 64052
42,000 - 58:000 . 5 - ‘ 63,964
37.000 . /0i509  0.986 . 52.045

ey ‘ _ i |
29.060 45 4 G " T 0.73%_ . 58.968.

-




Tab]e\13

Raw Score;,'hesidua] Gain'Scorné and T-Scores

fop Cloze Test 1 (Order 2—1f for SV-'Subjects 1

Subject

12.
20.
26.
60.
66
68
79.
91.
10.
R § )
33,

L 58.

e3. .

35.

’ 1‘:”).

o

Pre.ﬁ&w

Score(x)

37.000
30.000
29.000
zé.ooé
17.060

20,000

.33.000

Tem L

30.000

34,000

27.000'

28.000
ézlpoo
29000
40.000'

11.000

39,000
-

- Post Raw
Score(y) -

42.000
45.o§o-
40000
. 32.000"
31.000

20.000

- .

47.000 *
37,000
135,000,
22.000
© 34,000
37.000
40.000,

gs.oop‘

44.GG0 5
-

40, 004

Post Z
0.760

+

-0.0113

"0- 1’2"

-0.%%56
¢

-1.451

~14120 ¥

0313

-0.013

- 0.428

-0.34%

~0.235:" -

Al

0.096.

0.8 ) . -0.590,

i

-qun

1.065
0.516
-0.175"

0.692

-

0.768
0.021

~0e676 -

”10564'.

_‘6‘ 1:99

»

0.516
-0.061

,'bipdl

-

. Predicted Residual Derived

Score-

LHBoa6%
64.177
S7.007

‘470(‘211 .

°

53.394 .

]

39,20k
D 63i14%
LA
T 5 296
45,822
To2¢.T71
04,092 .
T 47,294
57.002
49.170
60961
&
41.99%

.
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