DOCUNERT BESUME

'ED 159 668 R . 'f.J‘ ¢ cs’coa 429
AUT HOR " Fleisher, Ilsa S.1 Ana cthers . .
TITLE - ..  pffects on Poor Readers? Ccmgreben=1cn Gf T:alnlng in
. . . Rapid Decoding. Teehn;cal ‘Report Nc. 103.°
INSTITUTION Bolt, Eeranek and- Newran, Irc., Cambridge, Mass.:
: 'Ill;ngis Dnlv., Urbana, Center fa: the Stuﬂy of-
o - Reading.
 SPONS AGENCY Natienal Inst, of Eaucat;c: (DHEE), Eazhlngt@n,
. , D-C- N o . . i
-PUB DATE . . ~Sep_ 78" o N ‘ 2
CONTRACT - 400-76-0116 L o . ST ‘ S
NOTE, . 39pb. R . . L
=EDRS PRICE HFE$Q;BE HE $2.06 Plus=s Echtage. -
ESCRIPTORS Decoding [Read;ng): Grade 4; Grade 5; Internmediate

Grades; Performance Facte:s;_*ﬂeaﬂlng Comgrehension: -
#*Reading Impzcvemént- *Reading Fate; *Reading
~Research-: Sight Vacabulary. *Spéeﬁ Béadlng. *Hara o
g o - Recognition - : -
IDENTIFIERS #Center for the Stuay Df Eéaaing (Illlnelz) e
ABSTEAC? _ Co
To determine whether imcreasing decoding speed
affects the CQmPféhéDSlﬂﬂ of. poor readers, two experinents were
designed to test two groups consisting cf seven gocd readers and
eleven poor readers chosen from fourth and fiftb grade. 1In the first
experiment, poor ‘readers were trained tc read a list of words as .
rapidly as the good readers and were then asked "to read a passage
conprised of the practiced words. Fron décoding speed pmeasuies .and
=cempfehén51en measures, the pérformance ci the trained peor readers
was conpared to bcth their performance -cn.an egulvalknt untrained
passage and to the“performance cf gocd readers. The /second experiment
repeated the first, uith the addition of a traiming condition vhich
emphasized rapid phrase reading. The results of koth experinents
indicated that while decoding training :1gn1f1cantly increased the-
decoding steed of single words, it did not imprecve ec&pretenSLEn
ﬁe;f@:manse.,(lables and flgures are agpendei } (ALthoI/EEI)

- '».‘ | ,"," 3 | /

'#*ﬁ#$##$$##$$$¢$*$¢$$is$ ﬂxai##ﬂl##:'?!::#:ﬁ—’.‘f#%##ﬁ#ﬁi####ﬂf}?}ﬁﬁ###é:ﬁ#;}#ﬁ‘é##ﬁﬁ:‘?#z&ﬂidk#

% . Reproductions supplled by EDES are€ the best that cer ke made @ =

# ‘frcn the original’ decunent. %
#$#$$#$f$#$$¢¢$$$$$$$$¢$$$$$$$$$$$¢$¢#ﬂ###ﬁﬁ###ﬁ##t*#¢$$$$$$$$#*$$$$r$$
l , .

e ’ X LT ) ‘ .

ERIC

wll Toxt Provided by ERIC




L L . . ’ . - . U 5 DEPARTMENT OF HEALTH. . -

- * . N +, ) - _ - = EDUCATION AWELFARE
: E o L . - .- R HATIONAL |NSTITUTE OF
R o R _ : . N ED\fithmH
= CENTER FOR, ’I:HES»TL\DYE OF 'READING DUCKD EXACTLY AL RECEIVED FHOMm
. R 4 : . © THE PERSON OR ORGANIZATION OR1GIN-
. \sﬂ L . - . B - . ATIHG 1T POINTS OF VIEW OR DP|INIONS
- I . L . "5TATED DO NOT HECESSARILY REFRE.
0 . - SENTOFFICIAL NATIONAL IRSTITUTE OF
(js EDUCATION POSITION OR POLICY
L Technical Report No. 103 |
S . EFFECTS ON POOR -READERS' COMPREHENSION OF .
S L 1 TRAINING_IN-RAPID DECODING ~ /\ ,
' Lisa S. Fleisher ‘ "
‘ University of Illinois at Urbana- Champatgﬁ
‘5;3 ' ] . o Joseph R. .Jenkins
S =2 University of Washington
K - A Darlene - Pany
Arizona State University
September 1978 ¢ e I
- T L : — o
N ’
University of+111inois
at Urbana- Champalgn . - Bolt Beranek and Newman Inc.
5] Gerty-Drive : S - 50 Moul ton Street. ’
Crampalgn, I11inois 61820 . Cambridge, Massachusetts DE]BB
1 .
|
\
1
1 ' : o w
i . LY
T The re;aarch reported herein was supported by the Nathpal Institute
@Fl ucation under Contract No. US-NIE-C-400-76-0116. The authors would
like to thank Barbara Wilcox for comments on a draft version, Rand Spiro
FQ} suggestions regarding measurement procedures and Margo Deley and
Su %Anﬂ Sullivan for assistance in the data collection. Thanks are
' ESDECIE]]Y dué to thé teachers and children in the Urbana- Champalgn
schools who partlc;patgd in tht ;tudy




O

ERIC

Aruitoxt provided by Eic:

ra%pgndiﬁg,’é%ﬂ ]aggr by ‘automatic responding. The\gisiiﬁcti@n between

. S Q L Trainingin Rapid. Decoding.
. B R o tl; . "ﬁi* 3

i

fact lead to poorer camprehaniiuﬂ Co Th& Tess wark §; ;;\ o
‘FEQUIFEd by de&cdlng, fhe mare available’ thF system gsfar K

other comprehension work (Note 1, p. 7). g”ﬁ'*-”’fxq-' _‘f

Simi iarl'y; LaBér’geQBﬁd Samgels. (1974). have formiulated a model of ' | -

. &

3 ; oo R
ing Stages.v Acé@rdiﬁg to this mcdél,’pf?ntad stimuli are transformed

2 o * . =
successively into visual, phonological, ar
4 ,

exist within each major processing stage.

d SEMShtinCGdES.\.Subétagés

" Kor example, within the visual

istagg, letter features activate letter codes inch act uvata spellung pattarﬂ
The

codes which, in turn, activate word codes. deve]cpment EF pr@f|C|EnEy

within and between. Stages is F|r5t marked by the\éftalnment of aciurate

v

Voo
! . . CN, o

- ;
[ !

accurate aﬁj’autcmatic respending is that attention i§\;equ1réd fQF'the“

former but not thé']atter{i said leferéntly, when aut Qflcxty has been

achieved, a task can be done witﬁcut using any of the Iimfged capacity

: : ) . \
or attention of a central processor. Jo illustrate, after a history of
:! B ’ o 8 - ﬂ; \\;alﬂa" L

exposure to letters, young children come to recognize and discriminate

B

them accuratg1y,1“but it is costing them (children) a considerable amoun't
of attention to do izﬂ(LaBefge and Samuels, 1974, p. 304). With reﬁeated
expasgfé to the Ieftars; however, children gradually come to rec@gniée

them automatically, without allocating.attention to the task. The notion

—of automaticity applies to -higher level processes (comprehension) as well

w .

~as to more basic processes (letter discrimination). As reading skill

develpps, words and'their;meanihgg'are automatically processed, releasing

attention for organizing mééﬁiﬂgzéDdES:yhi;h are themselves stored and

- Y

recalled on later ‘occasiohs. v . ) .

RN

is .portrayed as a series of process-".’

o

\
\



L R e - Training in Rapid Decoding

;_,\\ - \ Raadnng Educatgfs have a]g@ been sens:trve te the potentlal influences
\~ \‘\.\ \\ .,77 | i
Y ,

Df dEﬁadu sp on ;amprehen5|0n Some authorities - have attempted to

i ) \, \ N \ _ . ' . » .
a1erm téé;hers t@ the potential imparﬁange,cf-rap?d or automatic decoding.

3
9

Thaugh chase EuthGFItILS tend not to present CDEDFEHENEIVE models of readlng,

@ lew @F the re]atlonshlp between decoding speed and cgﬂprehenslan
stronQIy\ragemh]es that Qantalﬁed in the prevr@us]y descr:bed Ilmlted

\
5

zapagjty m@ﬂeisgﬁ‘ln‘hii tex;.@n;thé teaghing of Féédiﬁg; H;rris (]97D)
k”{ Sstaté;;\jééﬁg ygrgisl@wvreaders do poorly iﬁ gampré&én;ié% bEEaUSE their
\ s - .
maﬂy-rapetiti@ﬂz and he;ltétl@ﬁs break up the CDﬁtiﬁUity aF thcught” (p 44?)
T A 4
ESIMIIEFIV, Spache {1963): Famarks that ”Whéﬁ the Fead;r can achleve a resdlng

‘rate 5imi§aﬁ ta;the ratgwwiﬁh which he can.uguélly asséclate jdeas iﬁ'th;g

area, his comprehension (thinking) is mgrg‘natufé]‘ahd accurate" (p. 248).
; . -‘ : = ’7 N \ :‘,
. There are at least .two implications of a bottleneck or automaticity

! ' ;— "\i i s - 7._‘1 ’ :7. | h by N -
- model which claims that being fast at decoding leads to high comprehension
o . V‘l‘;’a § - - ’ T 'r o
(Perfetti & Lesgold, in press); depending on whethér one formulates a Strcﬁg

or weak hypéthpsns ﬁ@hLFFﬁlﬁg the eFFects of successful d32§d|n§ travniﬁq
7 strong form, Fa:t decadanq is a SUFflziept.ﬁandataan fDFshlgh com=

;ivgpsi@n. That is, Q@mpfehensioﬁ is Expéitéd to benefit rather directly :

and autnmatziallv fron lnvgjucttan that increases decoding speed. In the
'WESR rgrm, thb bottlenack m@dél would, pred?ct hat Fast’decadigg is a
necessary. but not sufficient cand]thH for goed CQmprEhtﬁ;lDﬂ © While

fnstructibﬂ‘tﬁat enhanced de ccding speed wau]d pre;hmab1y re]aage prgce%s q

[

/ . Tesources for comprehension, athgr a@nditioﬂs‘may need to exist befare s
& 12

. those resources ééthally affect COMQFEhEﬁSiDﬁ; For éxémﬁlei thg%séstéms

may not immediately’ take advantage gf the additional précéésing capability.

or may perhaps }equiré time th refine and develop other c:mprkheﬁsi%n | )
Y . ) = , v
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vdéiéﬂiﬁg. Two studies (Dahl,” Note 2; Samuels, Dahl, & Aféhwatemy, 974 ) -

v , L Qo
cthat distinguishes skilled from less skilled reade

Training in Rapid Decoding’
[ >

. - o L L .

related processes or skills, such as, remembering surface information,
: , ) A , .

forming semantic representations, felat?ﬁg néwiénFafmati@n*ta old, segmenting .
sentences, @f,rémembgking discourse tapi§5i~ The bOtt‘éﬂEEk_hprEhES$S‘isﬁIV
far easier to test in the strong form than in the weak form, 'since training

effects should show “immediate effects on comprehension.

The data base for the pEEEUmES;iﬁf1uen§§ DF)decodi%g on zcmprehéﬁsi@m "§l l:X

is essentially correlational, and as Perfetti, (1976) has indicated, the

basis for asserting the causal relationship between decoding rétes»and
comprehension is still conceptual, not empirical. Little prior research

has 'been-conducted with poor readers on the effects of training in rapid

attempted to examine this issug expgrimentally. Their results indicated
that groups of students who had redeived Sﬁeeded isolated word training

péfférmed no better on:comprehensfon tests than did untrained students.

m :

However, in neither of these stud\es did word drill produce efféctz on

©

speed of word récaggfiicﬁ; thus, failure to observe transfer effects on
wo, ECQ i ho i _ )

comprehension shou d come as no surbcise.

Thévprggémt exper?ﬁéntskweré ggsigmedz§@5gxaﬁiﬁe the strong form of
the'baﬁtieﬂgck hypothesis (vi;.,“ﬁhe'déaadiﬂg sufficiency Hypcthesis);

. v . : .
The research strategy was to trsfn poor readers to be fast decoders and

then tQ.é£am}ﬂ£’th§ effects of this training on comprehension. If the

i

v 3 ¢ i i £ . « F i - 1
bottleneck model is correct and if the ¥raining procedures are adequate,

one would expect tﬂ.@bgeﬁve a reduction in thescomprehension discrepancy

it

The experigent
L= i '

provides a stronger test of the bottleneck model than Yt does of |

N

. ] E 3
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automaticity theory, since it includes no demonstration that training

i . ) ' : L= = . = L : ) . = _ , .
résulted in a reduction of the attentional processes FEqUIFEd for decad:ng;
Rather, the criterion for decoding training is fapidity, s rFlca]ly

that observed in the deceding of skilled i@ﬁprehenQEFsi

EXPERIMENT |

Method

Subjects and Settings

Subjects came from the fourth and fifth grades-and in&]udadf&éién
. » . .- o ‘ o
good readers and eleven poor readers from each grade'level. The ég@d

readers were identified by their classroom teachers as children with

above grédekieﬁelviamprehensi@ﬁ To verify téééher judgemeﬁtv SEOFES on
thg reading 5ubtest of the Metrgpalltan Aih;evement Test (MAT) (1870) |
were a13@ Dbtélhed;t All aahlevement test data was cailected in the fall,
%%dvthé}experimEﬂt CDﬁduitEd duﬁlég late Spriﬂg and summer . Twa students

‘ﬁaﬁiﬁaﬁed as “g@@d readers'' we#é dropped from the analysis because thair

‘Séofes on the achievement test were below the 60th percentile. The.mean

ad ing level in grade equivalents For good readers was 7.46 (5D = 1.90)

for the qurth gfader% and 7. 7 (22_4 1.51) for the fifth graders.

N N
The poor readers, also fDUFEh and fifth gradérs, were reaEIVIng

e

&

FEmEdial_antFuitiOﬁ Fr@m Titia | tea;hEFsi) Two ! oor readefg"who scored
) P

. - & . -
above thé‘h@th,pergeptiia on the MAT reading subtest were exﬁluded in the

analysis. Tha mean grade equivalent on the reading test was 2. 62 (sD = .77).

i

for the fourth graders and 2.98 (SD = .75) for'the fifth grngFs¢:

i




“i?;l and 6.3 g:gie levels respectnve]y. Far each passage, twa raﬂdam]y

-
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DA S ‘ , Training in Rapid Decoding
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S/ ' : : o B
Materials | ‘ L
Jwo paésages whi:h had been used in a Stﬁdy bvaDrmuth, Ma{;:ng, Carr
B -
aﬂd Pear;on (1970) -were madlf|éd Faﬁ purposes of this experlment The

s

resulting passages were roughly equivalent in length (]DQ and 109 wokds)

and acgardlhg to the Dale Chal Readabnllty FDrmu]a (1548) were at the

N

ofdered word lists were'éféparad.épéhvthst'ali passage words vere included
oma'list. List lengths FQF thE”£wQ“paSSQQESﬂWEﬁE 74 and 75»w3r§sf;-1n
addition, each word was also printed on a standard .076 ‘x 127m fndéx‘;ard,

ifeating a pack of word cards Fﬂﬁ each,passége; Six inferential questions

. and six factual questions were generated for each passage. Factual,

T
e
‘4&‘3

questions were those WHEFE the answer was directly stated in the!téxti

¢
InFerenélal questlans FeqUIFEa\?YﬂthESLZInQ tha main ‘idea (e g., What Is
a good tlt]E?) or IﬁtEgFatlﬂg the materls] ;n the text wnth the Feaders
: ”know}edge aF the wgr]d 't In addition, a cloze test was constructad FDF
. each passage by!delétjng every fifth ward{, - : ‘ . R
! Design " A
“The sFFgEEé G{ tfainiﬂg‘wérg compared both within aﬁd.batweén subjects.
. . o \

Poor readers vere e;ﬁosed first to the experimental condition (traiﬁing_

in rapid decoding) and then .the control i@?ditién (no training) and thus

served as their own controls. Performance of poor readers was also com-

pared to that of untrained good readers.

e

‘Procedure -

!

* ¥,

" Instruct ion and testing were both conducted in a one-to-one situation.

In the rapid décédiﬁg treatment, poor readers received training on all the
(A e

)
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= 8 .
) . - . v ’ A . _ﬁ"’_\i'/"’ N
- words from one randami& éefécted passagéi The studéﬁté ?facticed ﬁhese

words in flash card drs]] until- they could recognize Fach ward Wlthlﬁ

2 |

approxlmate]y one Seténd They were théﬁ tegted Qn,éﬁe Gf tWO randamly ;D

orderéd word. lists. Students were required fo read this 1T5t.a§§gﬁatery'
; ‘ = ;

i K ] .
Ty H v

. N o . F; i . . - ) \
~at a rate of 90 words -per minute or less, with no more than one second C

per word. This criterion rate was determined by the perfor ance of good

readers during a pilot of the materials. If studéngéxfailed‘t@ meet the

criterion, they were given additional practice on that wbrdniisﬁ and on Y S

-

_the F]asﬁ card task., Practice wés,terminated when the studEﬁt'ggqid read

=

ths alternate woéé list at the criterion rate, Students were allowed up - I~

.to two suffix changes with@ut having to repractice the words. These were

rgcaqged*as érrors, but the judgement was .that criterion had been met.

 ‘in’fe¢y;1ing through the practice task.

_ not be aFf?Eted by reading iﬁag;uracy.: After completing, the pas Q'k

read ihe-list and the ﬂumbquDF errors. Stuéeﬂts then received the core-

=

S - R " Bl . . . ¥ _ B ) :
" 'More than two guFFixigerrs or the commissionof any othet error resul ted

=

On thg criterion check, -thé examiner recorded both total time to

=

u

Spoﬁd:ﬁg passage and instructions to qééd it aloud. Instructions stressed

.‘@;‘w ) .'

[l

raadnnq Faﬁ undﬁrstandlﬁg and informed the étudEﬁtS that questions about * “,. .
the SEG%Y wau]d follow. Students read the passage aloud while the ex-

perimenter recorded ‘errors and-total time. Meaning thange errors and
deief?cng were corrected by the experimenter so0 that iémpﬁ&héﬂsiﬂﬁ woul d L

&

‘students were asked ?Z'QDmprépensian guestions. The Examingk‘wrgté town -

all responses. Following thé questions, the students read the cloze - R
A1 TRt DT > 3 - _

fpassagéi'respéﬁdLﬁg oral ly to ‘the blanks. ® The examiner tfaﬁs¢ﬁ7b%ﬁ C -,

O

ERIC
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i

gy

-

\FESQQHSES aﬂd corrected r%jd|ﬂg error $ though no corrections were provided

for .errors involving the deleted wards. - \ o ‘ - L
= . -\ Procedures for the No Training control were identical for both poor
and good readers. Students were given FhE'WQFd 1ist for\one of thé passages  »

" and asked to read it aloud as fast, EUtias careful ly as tﬁéy

L] - R . . ,

. : ; v .
time and errors were recorded. HMext, h y read the pasSageﬁghat cérﬁegpanda§

4 =

to the word list and then s@mp]eted the'! ﬁDmpFEhEhSIGn questnans and the

" cloze measures.. Directions in all case% were_identiﬁal to thase in the
exper imental condition, except tHat no %raiﬂing was given on the passdge |

o S ‘ ] 7 ' ) 7 ‘ , ‘
.words . Passages were counterbalanced ﬁ?r order and. training conditions. f

. o I ' . - A ;
.4 ) i . : [ T Y '

v i : - L -
\g ’ i e : Results - : o s S
\ . o . P i
o ;RThE dngﬂdent variables were words read per minutk jn_iso]ation, and
. ¥ ' t - . . * ' .
: in aﬂfext' number of errors in isolation, and in context; percent GF,éxéct

s

cloze sﬁpphég, ﬂhmber, of correct answers to Faz:tusl questmﬁs and number

s ' . “ - ® £
% a

of correct answers to lnfere FialquESt?ansi xMEéﬁ5 and standard déviations
4 } " - . . o
AN _ L o
on each dependent measure for the three reader types are displayed in

Table 1. A single overall_ analysis of variance was not possible since all-
Ir’ISErt Table 1 abaut hére . %;

poar_gampreheﬁdefs read both passades, one with word tfaiﬂing and one witﬁoutﬁ

- . 1 5
N . %

whl]E gach good gcmprehandsr read one of the twa passages. Grade level was

 not included as a factor sinie‘a preliminary analysiskgevéa]ed nej ther
significant effects for grade IgveT (except-on reading rate) nor any inter- .

r

: aztiﬂﬁvgfigféde level with reader tYfé. -

. -
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Comparison §f;F§g£;Untr§inedfané‘G;GaiRgadajs v

A 2 (Reader Type) x 2 (Passage) anaiﬁsis of. variance was performed

] Fafleaéh of the sévén varigbles.. UHtEaihéd _Poor. readerstaﬁd'the good
' ’readérs dufFEred s:gnlflgantly on al] sevan measures: worés read. per
. % . .

"muagte yﬂ\isoiatlon, F(1,32 = 115.36, E_i QDI; errors in isolation F(1,32)

©.001; words read per minute in context, (1 32) = 126.16,

WM

- 32.30, p
Hé < EDQI;_érﬁéﬁ% in caﬁtext, Ej ,32) = 21 §35;”E;€ iDQ];‘pérﬁeﬁtharfe;t
§IQZE supplres, ;Jl 32)\2 40§73, < ,001; factual quéétfans2 5}1,32) =
b4.22, p < 05 apd lﬁfEFeﬁtlS] QUESEIGﬂS,,q(} 325 = 16 84 E. .001.

There ware no 5|gmflgar\&’t passage or mtar’at:tlon effects on;’ any D’F ‘the

'Vaﬂabtlbeg, .

i
and and Readar:
- ﬁ'T /
{Reader Type) x 2 (Passage) arnalysis of variance was performed

Comparison of PQ\jF Tralned

For each of the sewgn'depandgnt\variab]esif The tragﬁed paar readers did

not differ  from the good readers on words read per minute in isolation,

EJI,BEM =42,63, NS;-DFVDﬁ number of errors in.isolation, 511,32) .33, NS;

or in context, F(1,32) Iziég,‘N%, The good readers, howevdf, read signi-
. - / v .

Fiééﬂt]y more words per minute in context, F(1,32) = 58.26, p < .00I;

s

aﬂEWEEad,mDFE-Tﬁféreﬁtial quéstiﬂﬁsi 5}1132) 5.7;A1i p < .01; and success-

Fuily answered more cloze ftémz (1 32) h? BD p < .001. Performance

©

" “on Fsctual que%tncﬂg narrmw]y missed CDﬂVEﬂtIGnal Eugnnflcance levelg

i(f,zz) 3. 67 .05 » p < .06.

" Comparison of Poor Readers With and Without Training -

A2 (Tfa?ﬂihg) xiz’(Fassage)‘witﬁin subjects analysis of variance was
‘ﬁéfférmed'Fcf each of the seven dependent variables. Poor readers performed

-
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R
significantly better with training thaﬁ without traiﬁiﬁg (p < .001) Oﬁﬁa]] )

four measures of oral reading: words read per minute in isolation, F(I EQ)

= 343.46% errors in iso1étian F(l 2@) 5/ 49: words read per minute in

i)

coptext, Ejl ZD) = 57 62; and err@rs in ganteJt F(1,2 )'= QE I7a in

. = ' -
contrast, tralnlng dxd ﬂDt praduce d|fFeranEe% on any of the three compre--

hension ﬁéaSUFES, ;ﬁl 20) < 2.47. There werg passaga~efFE§ts for factual

questions, F(1,20) = 5,40, p < .05, but‘ngt For the éther deperident variables,

. _Discussion _
V"x,‘,_:@’ . . % ) L /’ \ R T D )
The reasoning underlying this research is-that slow decoding detracts
. e y & - }

from éampréhensian because it uges}an,%xéessjye shafg of processing re-
EGUFﬁéS; Moreover, ' instruction Qﬁi:hﬂ%nc}éases decéd?ng-séeed shgbld result
in impr@vedECDmpreheﬁziDni The present feéults replicate theicémménﬁy!,
observed decdding speed diFfeﬁénées ?§f gced'and poor .readers, Ggad readérs -
were also more sccurate décaders as Judgéd by the number of errors maae
durlng context reading. Hawevgﬁ; ‘since dezading errors were co#re;ted
.duﬁiﬁé readiﬁgg it appears unlikely that accuracy di fferences aigéﬁnted
for the diFFeEaﬁce; in comprehension. The trafn}ng pfﬂieaur§=appéf%ﬂtiy
sucgeedéd inxbring%ng ??DF_FEadeFS'Véﬁééd of single word Seccdiﬁg to a
1evsi-cqmpérabie:t@ ths£=gflgéod‘readgﬁs and to a levei éignificaﬁtly

higher than that obsarved<|n poor readers w;thcut tra;nlng This result
wa s essentla] IsftFEHSAEF to campfahénSIOn was to be stud;zd@
Resultsiihéféafe,that iamgrghensiaﬁ.pérFQfﬁan;e wgs'ﬁct STmi]arlyr
_Faillltatad by decgdlnq training Regardless gF,theliéhprehenSiOﬁ meésuré,
=ﬁlfFeFEﬁiES bstween rgood and pa@? reader were still iarge!'.PODr readers’

scored no better on zampfehensiaﬂ measures when they received decoding

K

I - . .
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F =

- - e . # ) %:‘L
siﬂce‘traiﬁiﬁg in-single word degodiﬁg'did t?aﬂgféfité chtaxt raadihg}
. . .

_Significantly h|gher Feadung rates ln.cantext were abserved but thesa

’?nnzrea;ed égntaxt ratas were, not aﬁ:gmpanied by improved camprehensnan

1

It is.also iﬁierastingdthat, despite ghéir tgmparability Qﬁ’Elng]E word

e S S S, : i B
decoding, good readers were much fastergin. cantext than were the trained; .

éDQF readers. - Th{s suggests that éQéd réédeﬁsaﬁake more advantage of .

's;ﬁtaciic“and'semaﬂtiﬁ information inherent in tontext than do their Tess
égi]1eé pgérs. ' A:. v ‘. ' v' . ;
 'ThE.éré5Eht fi%dfﬂgs do pot;;uppéré a strong version of the bott]e-

T P ! ) § \ .
neck modél: increased decoding speed was not sufficient for improved

;Dmpﬁehensféng [t is possible, however,” that certain aspects of the

vy

experimental me thodo logy seriously attenuated the testing of the decoding-
SuFFiéiency hypaﬁhgsis. ﬁiFStr.thE prﬂﬁéduras for Equatiﬁg;éingieawmrd

decoduﬂg 5paed for the gaad readers and tralﬁed poor readers may have.

. overestimated the performance oF the latter group. Deaodiﬂg speed FDF

ERIC

Aruitoxt provided by Eic:

the traln:ng condition was based on , the studants final test of list

Feading. That js, studerts were repeated]y tested until they achleved a

high testiscore, Such a prcgedure increases measurement error, enhahiing

the probability that an atypically high score was selected by chance.

~Thus, the trained éaéﬁ readers may not hava Firmly achieved a single word

dEEleﬁg rate tgmparable to that GF the gaad readers,
The Fszt that the znﬁtext readlng rate Df the tralned students wWas
;5ignificaﬁt1y s lower than that of the‘gcéd readers may be gxp]ained in part

by.the failure to produce comparable single word rates. However, the fact

that'pgar.féédEfs read significantly faster in context with training than

U
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F '

wiihout training would still pose a pr@blém FDr*tge décadiﬂg SUFFEC}EﬁCy
view. At.least there would not appear to be a linear Feiatiﬂﬁship“bétWEéﬁ'
déé&éing épeéd and EQméfEhEﬁS?D;i; Dﬁé could imagine, however, that decoding
speed (in ;@htegt and/or for single words) mus t réacﬁ a @?niﬁum levgligaféﬁéA

comprehens ion is affected, and that this threshold was not attdined with

L=} =

: N ,)1‘
the present training procedutes'.

"

A second .potential problem with the experiment involved the periéptiéﬂ

H

- of the reading task by the trained péoF readers. /Eiihgagﬁkfhe'iﬁ

K a

given prior to the reading task>e;gﬁa§ized comprehensian and not speed,
= . ) 1“?

the students in the tﬁaiﬁfﬂg condition may have perceived the task otherwise.

3

Their recent history of t%ainihg had iﬁvolvedfspeeded practice on ward lists

‘and stop watﬁhAtimfnés oF,Eheif performance. During theit reading of the
péésagei Ft:wéé aléb clear.that'they were being timed wi'th a sfopwatahi,
This combination of events may have induced them to read for speed rather
than maaﬂiﬂg, despite instructions to the contrary. Thus, rather than
focusing attention on meaﬁiﬁgibthe experimental pra;edufés may have inad-

vertently encouraged the trained students to focus on decoding. Because of

single word decoding speed for good and poor readers, and which would
attempt to lessen students' concern with speeded raadiﬁg of the experimental
paragraghs.

by

i - ‘ EXPERIMENT 2 -
This’éxPEfiment was essentially a replication of the first with the
addition of several methodological improvements. First: decoding training

was continued unti) poor readers either matched or exceeded the levels

ERIC

Aruitoxt provided by Eic:
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aﬁtainad_ﬁy Qé@d tesdérs,~aﬁd thigAmééSuFENEﬁt was bagﬁé\on a test given ;
éFter training-had ended. Segoﬁdi;StudEﬂts werE not overtly timed during sffsipbz
passage Féadfﬁéi ﬁatﬁéf, féading speéd was determ?ﬁéd from tape rgéardiﬁg§

of the ééssion. Third, another trainiﬂg condition was added which empha-

sjzed phrése reading rather than single word decoding.. |t was ‘hopéd that

thi% training proceduﬁé might have greater chances of affecting decoding

speed in context. As iggiviiégisvdevé1op reading praficiéncy,ﬁthey appear

to code highéﬁ O;def units, e.g., word groupings or‘phfases (LaBerge &

Samuels, 1974). Phrase Training eﬁp]oyed iﬁ this study was iritended to

provide practice at»Fhe phrase level rather than at the single word level.

t
Finally, a Story Retell measure was included in an effort to achieve a

more sensitive measure ag?readiﬂg comprehens ion.
Method

Subjects

Nine Fauféhﬁgrade and two fifth-grade good readers and twenty seven
fourth-grade and six fifth-grade poor readers served as subjects. Good
and poor readers were distinguished by their performance on the MAT and on
a screening test specifically designed for the experiment. The screening
test was a 127 word passage of approximately the same.difficulty ]EVG\ as )y
the experimental passages. All students were required to read a word list |
corresponding to the passage, read the passage itself, and then complete
a cloze test on the passage. To qualify.as a poor reader, students had
to score at least one year below grade level on the achievement test,
read below 60, words per minute on the word list, and score below 65 per

-]

cent on the cloze test. Of the 48 students originally identified as reading

1
A

1
R
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/s at least one year below grade level, 36 also met the criteria on.the

=g ; . .

screening task. One student was excluded due to repeated absences; two

others were excluded due to extremely poor word Fe&agﬁftion (less than

75% accuracy on the screeninfig passage) .
To be considered a good reader, students had to-score at least one
“year above grade level on the achievement test, read a minimym of 75 words

' per minute on the list, and score at least 45 per ceht on the cloze test.

Of the 27 students originally identified as reading at™least one year
above grade level, 22 also met the screening task criteria. Eleven good

readers were randomly excluded to equalize cell size.

Materials

5 i

The experimental passages used in Egperimeﬁt | were modified to produce
two passages of more comparable readability. The’Da]F-CHaiI grade equiva-

lence_of the refulting passages were 6.23 and 6.61. Six inferential
questfaﬁs, six factual questions, a cloze test, word cards, and ten randomly
ordered word lists were prepared for each passage. In addition, five

5 4

randomly ordered phrase lists were constructed for each passage. The phrases

were constructed by dividing the passage into two to four word segments,

-

taking care that none of the comprehension questions could be answered from

any single phrase. .
A\ =

Design } -

— T
< v
A betweé; subjects factorial ‘design was used to evaluate the effects
"»\:‘/ ) =

of training. PoGr-readers were randomly assigned to’ one of two training

conditions (single word training or phrase training) or to'a no training

e d

ERIC
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®@ntrol. Good readers were assigned to a no training contrél. Within each

condition, experimental passages-were randomly assigned to students.

¢ -

Treatment Conditions , o | : i

. N 7 ‘
Poor readers-Single word training (Pg@rg§ﬂ},, Single word training was

identical to that emploéeé'iﬁ Experiment 1. In.this study, however, a more

stringent criterion was used for terminating training. After flash card:
C _ : he , !

,drill on isolated words, students practiced reading a word list until they

could. achieve the criterion rate of 95 words per minute. Next, students

-were presented with 'a second list and their reading timed. |If, on this new
= ; ;

list, students failed to achieve the criterion rate, they continued to

practice that list until they succeeded. Students were presented with

. s . . , A , , , . )
successive lists in this fashion until they read two consecutive lists at

A B = : i s ¢
the criterion rate, without specific practice on the lists.
i \
| ‘

E@gfgfgaééfﬁ:éhfaSS trgiping;jféérth). In this condition students
were given a randomly ordered list of ﬁhrages from the passage. They
practiced this list until they could read it at a rate of 160 words per

' -
minute with no errors. This criterion level was based on performance of

a sample of good readers. Next, a second list was presented and the stu-
’

dents timed. |If students failed to achieve the criterion rate on this

new list, they continued to practice that list until they succeeded.

Practice continued in this manner until students read two consecutive
phrase lists at the criterion rate, without-practice on. those particular

lists.

e
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Good. and pnmr rLadLr—CDntrulz. Two CDﬁL%@? groups were formed, gne
with poor readers (Poor-C) and one with go§d readers (Good-C). Neither of

s £ . .
these groups received training on words that, appeared in the experimental

s - \
passages. o .
- H
Dependgé¥ Measures 3 x
frmmmaonien

Posttesting pr@iedurez,WQré |d8nt7f£§ ferwall: conditions. Students
‘were given a word list and asked to read it as fgst and accurately as they
. EY . K . = ¥

could. Total time and ¢rrors were recorded. Students were next given the

ted to read it aloud. The instructjons

ﬂ

appropriate passage and were ﬁit
stressed reading for understanding and made no mention of speed. Students

were toid that they would be quastioned on the contents of the passage

afterwards, and a%ked to retell the story. The ERpEFiWEﬂtEF cdorrected any
meaning-chanqe errors or deletions that occurred during reading, and tape
recorded the students reading performance. These recordings were later

P

used to measure reading rate. Upon completing the passage, the students

were asked to tell everything they could remember ab@ut the story. The

P

L]

7

only prompt was '‘anything else?'', given until each student responded

= s

nothing else." Next the experimenter asked twelve comprehension ques-

i
‘m

tions and recorded all responses. Finally, students completed a cloze

version of the passage following the same procedure as that employed dugdng
. K

the screening task. -

Of the six measures, two focused on speed of word decoding (words read

[
=t

per minute in isolation and words read per minute in context)

W

ERIC
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measures focused on Eomprehension (number of correct factua] questions,

™,

number of correct inferential questions, per cent of exact close substi-.
o v

tutions, and per cent of idea units included in the story retell). To

' —\ 1] \’ .‘I i ] = .‘j & i‘ﬁ

score the story retell, e§ch passage was divided into idea units using

vided ]

a procedure outlined by Schwartz, 1978. Two iﬂ&épaﬁdEﬁt raters dii
. - A . : P

i

the passages and disagreements were'reconciled by a third-rater. The |

v

. . . . & o . |
™ student's retell was compared to the list of idea units generated from '

two passages yielded idea unit counts of 44 and 37, resﬁéé;jvely. Each oo

- . the passage. Credit was given for recall of an idea unit if all compon- »

ents of the particular idea were included, ever. if they were not recalled,
verbatim. Two individuals scored each recall protocol. Interrater
. . —

reliability was calculated by dividing the number of Idea units agreedr

upon by both graders, by the number of agreements and disagrée62ﬂt5! ‘Mean

oy B

reliability was 91.6%.

Procedure
Instruc;iaﬁs and testing were again conducted in one-to-one sessions,
w}th each session lasting approximately 30 minutes. - In the first session -
sc@dents read a short paragraph, zcmp{eted‘a cloze exercise, and practficed
. . . .

retel ling the paragraph. Moceling and feedback was provided by the experi-
T ey

mentef. This was designed <o familiarize students with the comprehension

measures. The screening test described eariYer followed this familiariza-

5

“tion exercise. Poor readers in the training conditions then received

instruction in their respéctive_tasks until they achieved the criterion s

decoding rates. In %?e subsequent session, the posttests were given.

\
| 12 ' ' 8

ERIC | o :
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Students in the control cgndlt ions received a posttest approximately one

HA N \¥ week after Screening. =

¥ = il N =
- - . . . ‘

Results

{f*

.= Records. were Eapﬁ of the number of training sessions required for

} tea . . js = ) i ¢
students to achieve criterion in thadr treatment conditions. Mean numbers
' ’ 3

DF;trainiﬂQ sessions for the Poor-SW CDﬂdltan and the Poor-Ph were 3 55

3 -

(sD’= 1.44) and '3.57 (SD =¢2.17), rgngitjvely E

.
Means aﬂdgstaadéﬁd deviations on the performance of alf conditions are
displayed in Table 2. Prel iininary aﬁaiysas indiéaggd that passage wagkgat
a significant Fsctgr_Fér any dependent variable. Subsequent aﬁ%iyseg were
col lapsed across passages. . b
- ' . é$=éK;,E_g_éé,§_§‘_p___é§;
i ' Insert Table 2- about here

‘A one-way analysis of variance was computed for éach of the six de-

_pendent variables. ANOVAs indicated signiFiéant differences (p < .001})

n

: o I ¢ o L - '
on all dependent variables: decoding speed for single words, F(3,40)

-t

22, 44 dECGdiﬁg spéed in context, F(3,40) = 8. 43; factual questions,

F@, 40) = 4, 56; inferential questions, EJB,AD) = 17!45; cloze, F(3, AD)
12.90{ and {etell, F(3,39) =9.91. = '

Newman-Keuls tests were performed to locate differences between groups.
On.,single Qafd decoding speed, all groups dlffi§2d significantly, (p < .05),
FFGﬁ one aﬂDther? except the Good-C and Poor=SW. Good-(, Poor- SW, and
Peor-Ph groups performed significantly better thaQ the Poor-C; and, the

\.
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“Goed-C and Poor-SW groups performed significantly.better than the Poor-Ph.

On speed in context, factual questions, inferential questions, and story
. 1 3 - & i . . . AY

. : . ) \\e- oA o
retell, Good-C differed from al) other conditions" “There were np differ-

ences between any poor reader group regardless of the training condition..
. 3

On the cloze meaéuﬁe: all gfaups differed significantly from one-another

jexcept far the Poor-5W v. Poor- C comparison. Good reade?s PerFDﬁmed sig-

_ﬁIFIEaﬂtTy better than the three poor reader graups aniﬁ%f Poor Ph grgup

=. -

perfarmed sngn;Ficant]y better than the " Poor- sw or Fcor C grgups

+ . ’

o . PR b ! .
- ; .+ Discussign - -
“ In general, the results of the second experiment repli¢dted those -of
. v : : ;

the first é&périmenﬁi,,Decgding>traiﬁiﬁg; Qheﬁhar ?agusgﬁﬁg on isalated

words or on phrases, significantly ?ncreasgd the decgdlng speed of slngle

= 2‘3
words. Phrase training was somewhat less Efféctiva than single word train-
ing Sigié it did”ﬁot:béiﬂg poor .readers té a siﬁéle word décoding rate
eq;iéaiant‘to that observed in good readérgj A% iﬁ_thé‘fifst experiment,

decoding training failed to pay diV;d%ﬁdS in improved comprehension, Poor

readers with either single word or phrase training pEﬁfgrméd no better on

comprehension measures than did pogr readers without training. Furthermore,

their comprehension scores were far lower fhan those of their good reader

counterparts. That phrase trgiﬁing significantly affected cloze performance

[]
#

can be Explaln&d by these students' prior trainiﬁg on thé exact phrases

“which appeared in the passage. This interpretation is %uppcrted by the

finding that the phrase training group scored no bettgrithan poor reader

T

o

.
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" : acéptfﬁls on any other comprehension measure. In fact, the facilitation on

cloze may be viewed as a se&aﬁdafy_véiidatign of the effectiveness of the
‘phrase training procedure. Taken together, the overall results on single -

word dECDdihg,EPEEd and on comprehension are not those zhat-wazid be pre- "’
-dicted by a dEEéding*SufFiiiéﬂgy hypcthésis. |

Uﬁlike'ﬁgsglts of Experiment 1, decoding training in Expéfimaﬂ% 2

;didxﬁot‘éignificantji improve decoding speed in context. Figure | di%p]éyg
1_:; . i —;E_k__ég_s=—,=_.;=t___~_—___!=,er_ 4
. Insert Figure | about Here, .

! ]

7 thédgffettﬁ'ébsaﬁved in;thé two exﬁérmeﬁts Faﬁzsingle wcrq aﬁd‘zaﬂtext

} dEiQdiﬁé=;Eéadi in both éxp;ff%ahts the numbé?haf words read per minute iﬂ‘
context by tfaihéd poor reédéﬁégwas higher than that of untrained poor
'raédefs,ﬂbﬁg‘jn;the.sgz@nq E;periment the difference is mugch smaller. _Thig
'hay*Ee due primarily t§ the. higher context pechrmagfé of untrained poor

éxpérimant. Across the two experiments, these

-

B . 4{:3’?
" ‘feaders in the secag

3 - =

Jﬁtf;inéd groups had hiéh]y similar single word déc@diagéjgtegj but dif- =

fered in context Fates by more than 27 words per miﬂué;si Though the dif-
. A : -

B & =
L .

= ﬁé" . ' B ] ] ®
ferences bgtween poor reader groups. in context dEEDélﬂgléld not reach sig-

P \ . v \

nificance, there is.a definite frend whic£ favors the trained groups. Such

e

a trend is motably absent on any of the caﬁpﬁehénsi@n measures, In ne¥ther
experiment did training influence comprehension.

. v

. A second finding that distinguishes the experiments involves the degree
to which vari@uéﬂgraups' decoding speeds were affected by context. In the

second experiment untrained poor readers appeared to benefit from context

£

!
g
3

"
»
—
.,
I
!
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o

"to the same degree as did good readers, (cf. the similarity of thé;siﬁéié

‘word-context slopes for these two reader gfﬁybé)a This was clearly not

the case in Ekperimahtfl Where decoding speed of uiﬁ%ajned pDQF readers’

was only. gli htly higher wuth context ‘than with single words (cf. the §ﬁn§Le

word=- CDﬁtEKt sslope of gcad FEEdEFS with that of untrainéd poor readerg)

“whether or not poor feadars berefit from context 35 much -as gaad readers. ;
is a question warthy of further research. ’
. g . »g"— . 1 . ? o .‘ ) . e .
o Findings, fram both ;xper|mantf are un agre&meﬂt‘,lth reference to the
N '. SO k X . ‘ LB T '
SfEF of single word training to reading in context.. Trained poor readers

Y
who achthed single word decoding rates ﬁomparable to that of gGDd read;rs

did not gain the additional c&ntext b&nefltg that are observed WIth good

readers. |In fact; their context decoding rates are quite Siﬁl‘éf to their

single word decoding rates after traiﬂing.] This suggests that the ;féined

poor readers may be reading text in a word by word fashion, much as they do

with single word presentations. <

A decoding-sufficiency hypothesis, or information processing bottleneck

model, states *that slow decoding detracts from comprehension, and predicts » /
£
that nnstfucttaﬂ which increases decodlng speed will pay dlvldéﬂds in compre-

hension. The results of the present experiments challenge the decoding
SQFF?:?aﬁiy view. Training succeeded in producing poor readers whose de-
cgdingéa eed on a circumscribed set of words was comparable to that of ga@g
Fegdersg\ Nevertheless, zampraheﬁsi@ﬁ scores remained unafFestédi Poor
readers appeared to have difficulty in transferring single word skills to

-context, and thus to comprehension of connectad discourse. By themselves,

Wt

L
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L . + .
these data suggest that if decoding speed is implicated in comprehension,
. NP R A A L ) - |
the rel-atiofiship may be qne of necessity -rather than sufficiency.
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JThe single wordégontext sicpes for the tfained péOFAFESﬂéré ére
 5Dméwhat diFFeréﬁﬁ'in fhe,tWE exéeriméﬁ%s;! We suspect that- the sllght1y
.negatlve SIOpe observed in the F|rst e;per;ment IS due to an GVEFeStImétIDﬁ B
:_of the snngle ward decodlng spead Far thIS group, due tc the measurement -
procedure emplgyed (sae text) With the Iess biased measurément procedure

emplcyed in Experlment 2, this slope becomes moderately pos:tlve, a]thaugh

substant|al1y ]ess pcsltlve than the slcpes observed WIth the other graups

in the experlment
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Table 1
 Means and $tandard Deviations on,Each Dependent Measure’
For Three Reader Types

‘ I - v e

- Reader Types

Dependent -~ . —— — - —
. Measures - Poor Poor-Single ~ Good
S - .. = . Control ~~ Mord Training Control

Single Words/Minute o 43.36 .92.9] . "93.50.' -
B - ~ (14.84) . (9.58) (14.99) -

Erroﬁé on Siﬁg1eiword5 - '13.72’ o 72 ~=93
. S S (8.13) Coo(93y . (o7

Words/Minute in Context . 61.h5. 91.32 .- 168.43
3 (21.90) - = (25.80) - (35.72)

'Eérors'inqC@ntexg : 10.36 i 3.04 o - 1.42
(6.83)  ~  (3.46) - (1.50)

Cloze-Percent Exazf : 34,45 30.09 ;SB.DD_
: ‘ (10.86) (12.25) . (11748)

Juestions:

Factuai | 3!3@' | 3i181 - L4.28
' (1.58) ‘(1.87)g A (I!QS)
(1.39) (1.85) - (1.46)

Inferential o 2.86 3.23 4.86

Note: .Standard deviations in parentheses,.
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. Tablé 2
rﬁééhs“andzstgﬂdaﬁd Deviations on Each Dependent Measure -
* Far Four 'Reader Types

g . " Reader Types
Dependent = e -
Measures C Poor -+ Paér-SiﬁQIE‘ _Poor-Phrase . Good ’ )
Control  Word Training Training ~ Control™

S%ngle Words/ : : o T T .
Minute ... h7.5 9527 © . 76,00 . - 90.09
- (14.65) .- (12.83) o (17.24) (14.98)

Words/ ' o » s - . i .
~Minute in.Context ~ 88.64  _ 107.36 “115.64 151.63
©(33.94) 7o (33.80) - (33.11) (15.83)

CIQEE?PEFCéﬂt', N 38.73. . 35ﬁ18 o SE.DS' _ -7@.36
' - (hood) - (6.01) - - (19.57) (8.43)

Questions:. . _
Factual - 1.82 * o 2.5) ! 1.73 k.00
(1.47) 0 (1.63) (1.95) (1.41)

Inferential C 2,27 ©1.82 2,00 4,91
: (1.10) (1.54) (1.90) (.94)

Retell: : : - -, . : :
Idea Units 13.80 13.45 12.00 31.73
' ' ©(7.49) (12.77) - _ 8.7y - (9.55)

Note: Standard deviations in parentheses.
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--Figure Caption.

Figﬁré I. Mean words read/minute in isolation and context for the
“tvwio eéxperiments by the good readers control TE*C);“chﬁ'ééédéfs,w?th:s%ﬁg]e’

“word training (P-SW), pd@%vreadeﬁs with phrase tfain?ngd(P;Fh),'and poor

readers control IP%C) gﬁQups§
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