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- ( Abstract 1 C .
' r
v ¢ ' } ’ . . . .
. The re;earit presentbd here e deslgned to measure the effpct on ‘reading -
i ' o i .
comprehenslow f forcnng attentlon to different levels of analysis. Slnce S
- texts can be analyzed at a varlety "wf levels such as letégrs, spelllng | v
; - ' o ,}1 ' . ‘.
s * patterns, wotds, etc., comprehenslo .rd‘hlres a basic Strateglc coordlnation ‘ v

j . . .
: " of processing activities, .Forty second grade, fifth grade, ‘and college

students read and recalled .&tdri€s under four sets of orfenting hnstructions.

. e
o

' - o N , . : ,
Thesetreatment‘COnaltigpa‘conslsted of an Ihtentfonal memory set and thfee .
' . ' /o

secondary orienting *ﬁsks Hlffeflng ln-the\émauhq of semantic proéasslng
rqulred. Adulgs recall reflécts the level of semgntlc analysis lnvnﬂVed . l
in fhe 6rienting ’esk; the younger groups”were only affccted by the least
$emantié task.. Beginning readers appear to lQQK the prdcessnng flexlblllay_

nécegsary to establlsh .goals for readlng and efficiently achieve them. °
. ’ " . ¢
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The Strateglc Demands of Readlng ComprehensIOn | o '
’ . _ ) o T oy

ertten text can be. analyzad at a varlegy of~c0nceptual levpls Fdr 

\

‘1kkample, p:oofroaders are requfﬂed to attend to spelling patterns wlthln

i

R ! 4 N 3
words while.ignoring syntactic and semantlic Information which mlght lead
| . o B ’ N
~them to overlook typographic errors. Teachers, on the other hand, often
. . ’ s : ~ .

complain that abnormaljties in the syntactic pattetn of their studénts' L -

pnperq.maﬂe it difficult (or impgesible) to focus on the them3tic content
ey : ' gest _ ) i |
. ) . . ) . T
of the papers. ' The various levels at which text can be analyz;d,Vand‘thev

_ o ) ‘\___'.- ' . i ‘_‘l Lo« .-
fnxerdependenC% of these codes, require a basic coordination. of proce%sing

1

Cactivitied for reading. Thd orchestration of mental processing appears R
. ’ : [ ' . K s
to be a key component in the development of memory skills (Brown, 1978a;
%Iévell, 1970); therefore; thé purpose of this study Is to exblore its
ot enin
importance in the development of regding. comprehension.
- . T p
- Since one of the main goals of réading i$ the construgthon of._g seman-
. ‘. . \ >~ ? .
N CL
tically well-integrated representation of the meaning aspects of the téext,

the subordination of other codes to this goal Is required. As the informa-

tion processing system for reading dévelops toward fluency, there should
! MR ‘ _ _

be'increqsed efficiengy in the g ruction of the semantic representation.
LS ’ .
! .

Thn |n.itself could Eonégitufe orre defféltlon of reading fluency. Secondary
attentlonal tasks ;m;oser during readlng can effect the 7%presentation of -

‘the-thematlc structgre in memoryf The extent of the ;ffects produced by |
Varf?us lasks p;ovides a possible test of the efflciency of pcocessing. g

0 St | -
' | ° o o | N
\ \\- ) -
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Attentional Whnipulations‘tn reading ar: particularly Interesting since

o : :
. [}

secondafy tasks can direct processing to var!ous aspects bfﬁtﬁe written
code. These smaller elements, such as features, letters, 6r_Wordsﬂ,éppear

to be loglcal codstitpents of ,the.semantic content and are often sequenced “{\

) d M

in a type of Leaynlng hierarchy FoafinéfructWOnél pufppsqs. ~Therefore; -

. N\ \
if developmental differencqs exist in the information processing of begin-~ 'df
. ; : N . : _ »~
. ning versus fluent readers, these differences should be refletted in~ ° Py

. * ) . . . A ' ! \
. memorialeffects of orienting tasks at various code levels.

) —_" N . . '_. ) . - ) ’ .
" An'interactive view of information use in reading (Levy, J977; Rumelhart,

1976) suggests that all codes can cantribute to reachihg 2 criterion decision ~*
' . _

amng alternative possibilities’atfahy.bne code level. In.fluent Qeadlng;

where attention is directed at thematic-analysis, this interact{ve system o

. . - . . . vt * , N R

\\ should provide optimum efficiency for CQQstruction of 'a semantic represen- .
. . . o

tation. Howeve), when, attention at the thematic level Is disrupted and
_criterion decisibns required at other code levels, Ahen a serial processing
\/—-a * . ’ . . . .

component is-introduged. The convergence of Infarmation necessary gpr a

not necessarily Yiéld 

\

. ﬂ“\ﬁeciSiOn at a constituent or lower level code will

‘ . ‘ « J
) . . .
sufficient information to construct an inté&fated semantic representation.

AN

SN Rather, the constituent decision mus t be.subordlﬂatbdito the geal of
\ ‘ . °
. o : A i
N\ . comprehengion so that the information gbtained is subsequent ly utilfzed.

Ve Le This means-end subordination of pfocesslﬁd‘tonStltUtes»the definition
Ve \ . . . - ) . "

N inatrétegic.behévior (Flavell, 1970). Brown (IQZS,_I9783) indicates tha
metacognitiye aspects of strateglc hehavior afe likefy'tplresult in develop
mental differences ohpta$ks requiring strateglc coordination. ‘Thus;'pakt of

. ‘ .“: -\““ : ;\ '.\ “ : .:." ’.
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the.difficulty experienced by beginner;'and poor readers may result from

2 the frequent need to coordinate criterion decisions made at different code '
. levels.
. The rgéearch presented here is designed to measure the effect on

reading comp)ehensfig of forcing attantion to different levels of analysis.

These levels represent codes available in written text and are ‘analogous

to processing imvolved in mediated word recognition (LaBerge & Samuels,

1I974) . Within an inéidenxal qearniﬁg paradjgm, the shift to lower level or

less sgmantic tasks.should result :in less re39*{/(kndcr$on, 1970; Craik
’ - \

. & Loclhart, 1972 LaBerge & Sémuels; I97b); Reading, howewver, differs from

&

-

v . . ~ ' .
the situations generally investigated uUnder this paradigm in that component
5nélysis congtitutes an ?nt¢gFal rather than incidental part of the task,
* L . v ‘ ’ .

5 . ' ) ' . ‘
: Thqfefore, specific orienting tasks are introduced as' secondary to a general

e

i / . , .. . . . . .
goal of story recall. Ihis;establishes a situation in which pracessing

induced by the orienting aotivity can either enhance or retard compfehension

depending on Its compatibility with the subject's normal processing mode
and étratégié'ébility. ’ ~
\ . . _ : S _ _
Four treatment conditions are compared in the present reseafch.: The

‘basic-intentional memory set occurs 'in isolation as the normal reading

‘condytiOn, but. also in combination with.the:remaining tasks. These latter

conditions modify .the text materials such that every fourth word of four

-
+

or more letters becomes an operative site for the followifAg tasks: (a)
Word Choice--a palir of words is presented above ‘and below the target site.

- The task requires semantic analysis of the alternatives in teq@s of context

3

»




!

Levels of -Processing ,f
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N . . . . ;\ ' | *
to choose the appropriate words. (b) Reverse Reading--the target word
is raised above the normal line of text ‘and typed In reverse sejuence
péginning WEth’the last letter of the vord. This task approxlmatkf mediated

S P - e T

word recognition in' that both context and orthogtaphic cues cpnt(lbute to
o - ' | @ =N

identification of an" unfamiliar printed stimdlus, (c) Letter Match--each

N target wd?d'js preseated above. a set of randémly selected letters, one te~

\ _ four of which alsg éppéar in the targét Wordf The subject is‘té draw a

Ijn%uthrough each letter in the random set which also appears in the tatget
\ . - ) A
word. \This’condfdion lacks the semantic component of the brevlous two

)
L

\ _ i tasks !hile fQéusihg attenfion to the,orthogréphic level. (See examples'
e Y T - , '
in Tabde ¢.) o ' S . .
- T hieiemmman——— -‘—--\__——L ————— ~Ar

Insert Table 1 abéUt here . Y

- e v e e e e i ke A e e e e AR e R e W G Me W 9 W e

- N . )

v fhe main hypothesis derived from_theST:yel—of~brocessing paradigm
(Craik & gockhart,'}972) suggests that the three orienting tasks will
broduce d{fféreni levels of recall ba§ed_$wuthe”am§un£ of semantic
processihg induced; thus, the ordering ghould b::é word cho}ce-> reversed
word > letter métcht, The relationship-of performancé on the normal reading.
condition ;5 the other 5Eien;ing tasks depends on the type'of prqpess(ng
induced.by iptentionality.. Sinée fluent reading requires criterion

decisions at.a semantic level (LaBeﬁgﬁ 5 Sémuels, 1974; Rumelhart, 1976),

pérformance'gf skilled réaders should be similar In the intentional and

L3

word choice conditions. .
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. For beginning ﬂegders, attentional procéssing I's necessary at lower
2 .

code levels. The necessity to coordinate information resulting from ;hésel

.

‘ ’ 1] ' . . )
intermediate level decisions will impose strategic demands similar to those

vinvolved In the'non-semantic orienting tasks. Therefore, intentionality
A\ PN . . a . ® L . . .
may fakl to invoke appropriate forms of semantic processing (Murphy & Brown,

' .

. 1975)., Given these considerations, beginning readers should perform bettar

in the word cholice condition than und%r éi@pl¢ intentional learning

instructions, since the former insures some deyree -of semantic processing;

*+
~

~

Me thod - T

Design. The four treatment conditions are a with'ln-S\Qj.ects factor:
N . * ' ’ -
The varigus cdmbinations of story *x tfeatment and trial x treatment are

cdunterbalanced, using a Greco-Latin Square design. that is replicated at.

-«

each ability fevel--college, and grades, two and\fiQe. The use of different-

stories wAth each grade'preQents direct comparisons across grades and thus

!

establishes three separate experiments. Since all other aspects are;
identical, these studies are reported and discussed concurrently.
, In each study, retention of th€ task materials was the dependent

measure, assessed through free recall scores. The total amount of infor-

/ - .

mat ion recalled as a function of treatment conditions was of interest,

as were differences in the overall pattern of results acrgss ability
‘ P \ ,
A )
‘levels.

.

. ubjecfg. Forty subjects from each of the three g}éde levels--second,

fifth,and college Undergraduat;5‘~éarticipated in the studyr Grade school
. 1 ) ) . ' . . . .
" subjects were from three elementary buildings of the local publie school

]
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, in settidﬁs'bf Tntroductory
2 .

Cdistrict. .Cbllege sﬁbjeéts were enrolled

educational psychology courses at’ the University of tllinols, Urbana-
-Champaign, L . - AR o
:‘5' _ ‘ _ . 'ig.l:f: - .
9’ Grade school stwdentSW%ec?iving remedial instruction in reading were’

‘eliminated from the subject pool, with furthef.screenlng'dﬁgsubject§_c0n~°-
. 4 . . . . . Voo
ducted through a_pre—testnoh vocéhulary recognition._'Two éubjecfg'who.

failed to qUaljfy on this vocabulary criterion wese“elinﬂﬂ%§ed from the
festing sample. _ o . /

Materials. The materials for this exigrimcnt consisted of stories at
each grade level, a«recoéhitlon test comprised of'éihglé wonds samp |&d
from the story vocabulariés, and random digit sets for use in q.dtstractor

task. Of these items, the stories.and théir_vaﬁ#%tions for di fferent

treatment conditions are the most cruclal elements. Three sets of Fixg
. . . . . .
passages were selected from comprehension tests, instructional materials,
’ ‘4 . ’ - ®
and research protocols designed for use with the appropriate grade subjects.

Story selection was limited to'sequenﬁial narratives.rathe{ Lthan descriptive

| t | o S .

¢ ‘ or topical, factual accounts, since the pilot data on the three types of

. ‘ . . ‘K - . . ‘: . A,

' passages indicated that recall OY the latter two forms was retativély low.
. ’ , ‘ ,

-

Four stories from each set wete designated:as target passages for use

in combination with the treatment conditions. The remaining story was
tape—retorﬁed for use in an aural practice trial. The target passages
_ : he s | ,

sween grade Ie&éls, ranging frqm 65 -
. 1 : . " : >
‘and 97 to 115 words for second, fifth; and college levels, .

\

varied in length, both within and be
“to 67, 92 to 100,

respectively,
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A separate study {(Schwasrtz, 1978) was conducted to determlne an’ idéa. s Q

unit. structure for these stories ggainst which 5ubjccts‘ recxll protocols :
1 ] : .

2

could be seored. In‘ﬂ\at study, two segméhtation procedures were con-

trasted,lthatlof ddhnson‘s_(lQZO)'pausal units and a modi fication of
fSpencer's'(]9}b) fundtional un{ts. Both procedures yielded an lidea structure
that was highly replldable acrods groups The functional unlt segmentat10n
is, utulnzed in ‘this study since it Fesulted In approximately} twice as man;
scoring units in_tHe idea structure as Johnsonfs procedure. These smaller
units should edable a moreupreclde sdoring,;rQquiring less inferencing by
scoreré in judgingWhether a.giveh'idea unft,is represented in a 5u5jecF's
-reéallf _Some.additidhal‘support’for fhis‘deCisipn—and validdtion of the .
functional units is provided by the fact that,88% of ~the tef%inal words
identified in the pahsﬁl system also constitute terminal wo%ds in the
functional Segmentatiop. The final idea structure for the éassages varied
in the number of units id d}ified(both wi;hin and across grgdes: These
range frbm_lé.to 18, 21 td 39, and 21 to 35 for second, f§#th grade, and
coliege leyels, rgspect?yely. ™ | ' : _ ’ y
Treatment c0ndi{ions.were embedd#d witﬂfﬁ stories hy désignating _ ;

spécific target words in each passagé as operative sites. Every fourth
: [ ., ..

word or four or more letters served as a target site for tMe three secondary

orienting fasks. Proper names were included in the spacing 6f térget ' /
- . ’ . M : / .
words but could not in themselveés Serve as tafgets.. The final operatlve o/
. v = .
“site in a passage had tb precede one spacing unit of four-letter Words. )
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' o .
This last requirement allowed sub"%ts to rapldly conclude the passage
and thus terminate the equsure perldd o |
In the Normal Reading condltiod no modiflpatlon of target shtes

occurred; the passage was Centered on the page w’th four spaclng uhits

between lines. In the other three‘condltlons, the same arrangement way

used, with target words replaced by undetlining in the-approprlate position.

The Word Choice condltion was created by prlntlng the target_word
and a distractor word above and below the.target-site; Distractore were
syntactica1iy compatible, but semanticall; pnécceptable, wi thin tne context
of the story. 'The positianal placement of these e]tennativesﬁaone or
beldw the .site was randomly decjded for each palr.

For the Reversed Reading condition, the'approprlate target word, ,
printed above the tarqet posation in a reverSed sequence, began with the
last letter of the word and ended in the rtght most pdsition wtth the
" first lettér of the word. The ,Inal orl/enttdg condition, Lett’er Matchinhg,
was produced by,printing the target word a line above its site andian equal
number of randomly arranged letters below the llne, one to Four og Wthh
were also in the target WOrd. Examples of these formats are presented
in Table 1. *

The WOrd recognitton tests'were based on a set'of'twenty words saﬁpled

AU ; N . . .

frem the secénd or fifth grade passages, respectively, the SampTeQ re~

stricted to non-target words of four o;/more letters. These items were

then typed on 3 x 5 cards, one word per card. .,
, ;
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Each ofrfive.sets of random digits, selecfgd foE use as 4n interpolated

. [} . - B ) »

‘task between_passaqe presentation and recallf cohsisted of three_separate/
strings of four, fnve, and six diglts, reSpectlvely - The Qpét digit of

each string was omttted in use with second/and fifth grade subjects ylelding
trials of three,_four,'and five digits.

Procedure. SubJects were testqd indivfdually in sessions |astfng

_approxrmqte1y one-half hour. Each testing sess&on consisted of Five recall
segments, one aural practice trial, ahd the four treatment xconditions.

b N . . S
The sequence of events within a segment-was: orienting instructions for
SRR o . o o

the treatment condition, presentation . of the story, reversed digit span

task, and free recal! The isolated word recognition test was administered
. ,-‘ - - \'.
DFIOF to |ntrod%5t|on of the expernmental tasks ", Each Qf the twenty words

/
from the appropriate grade sample were shown briefly (sppro§ima;ely a two-

*s

second presentation). Students mispronouncing more than tWo{LLems were
LY - .

eliminated from the sample and excused from the tasting sesston after a

brief exposure to the treatment materials. _ ‘
&
. . / . ]

» - / .
e The study was int roduced as a developmentdal investigation of reading

)

skilef‘using subjects from the three grade levels- It was explained .
that there would be a number of different Segments; the sequence oF events -
o - : ’ : - e
was subsequently described, followed by & more detailed explanationéof the -

reverse digit span task and the recall Instructions, stressing the need

for recall of all ideas from the story‘ Sub;ects were |nstructed to retell
the story as completely as possible using their own words, or phrases '
N ) ) .

“from the story itself. ' o (///,
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. Partrclpaﬁts were then told that there would first be' a warm up t#ial

-

on which to practlce the dlfferent steps ln the prdcedure‘ For . this thé

practnce story was reco;ded Qn tape gubjects were instrucbed to Iisuen““

carefully SO that they couid retell the Story Iater They were also fnforhed

.

that there would_be,some time (ftfteen seconds) betweenhthe,end of the'storf

LN

! <« Lol . . \ . . . ) . ¥ v
~and the digit task; they were to use this time to”thlqk abaut what hapbened‘Q

' énything else about the story?”

in the passage:

[y

. The reversed dlétt span Lask was used es an ihterpolated tash.bet\be
sto;y presentation and recall to disrupt reheadrsal of the.st;r;es surface
structure. The subjects l|stened to a str|ng of d4git5 and then attempted
to repeat them in reverse order. Following each story3 subjects heard‘three. >
digit stridg; of different lengths, ihcreasihg by éhe digit per string.
They”attempted to repeat the numbers in.reverse order immediate+¥\$¥ter'
haVing heard‘each String.. For second and fffth grade ehpjects, the.ff-st

string was three digits, while college subjects began with four digits.

s

Story recall began immediately after the third digig set. Subjects
' . I3 - '
were allowed as much time as they needed to recall the story. When It
appeared that they had completed their statements, the experimenter perpted

them twice with the following statement: ''See if you can remember anything.

else about the story.'" (Pause to let the child respond.) "Can you think-ofi?

b

SubJects were assngnetho one of four treatment sets as they entered

the study These sets coqnterbalanced the sequence of treatment and story

x treatment combinations. Prior to each recall segment, the experimenter
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presehted‘or}eﬂfing-lnstructiqns far the aﬂproqriatejconditlon. When a *

_§ec0ndary'qrientlng task was ‘inyolved, subjects were shown a sentence with

! [ IR

two target sites and asked to perform the secondary task; corrective -

feedback -was given, |f nécessary.* .

" Just prior to5presentétion of fhe target stbry, subjécts were againo
reminded that fhey would have to reﬁefl the story later; participants read

. ! . t

t -

- each story orally, pausing when necessary ‘to perférm the secondary task.
9 ) . : )

, . ) ' _ e
The experimenter corrected misreadirys or fncorrect responses. Upon com-

pletion of the story the text was removed, and the remainder of the segment

completed as described above.

. v

Results”

Y

Two parallel sets of analyses were conducted. The first set deals

.

with recall at the level of ideas expressed in the stories, while the second:

. ’ . - N » R
examines recall of individual words that comprise the target sites of the

secondary orienting tasks., Both levels of andlysis Explore the éffects'of

the orienting instructions on recall. - ;
‘ .

‘;.I¢ea U”i£§~ ' - P

ldea unit scores were obtained by comparing subjects' free recall

protocols to a pre-established idea structure for each passage.’ A rater
_ ' o : .
judged whether or riot each unit in the idea structure appeared in the

.

subject‘s‘prd;ocol; any apprbxipation of a unit Qig accepted. . A second

rater scored a ranhdom. sample of 20% of the subjects at each grade leyel.
A

\
\‘\
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A éorrelation of the scores assighéd to each étory“{h.tth"%amprefY?élded
an'|nterrater rel)ab\llty of 87. W T S e

The main issue of the analysis was the pattern of scores obtained

acgoss treatment conditions=~Normal Reading,.Word holce, Reversod Reading}
v . ) : \ . [

and Letter Match. The means and standard deviations fU} these conditions
\ T \’ N .

at each grade level are shown in Table 2. Thé left bal qif Figuress | to

3 gnaphically present these patterns of. results across taSkslfor college,
fFifth, ahd'spcohd grade groups, respectively,'

_—--———o-.—--..——..—-————l—___—_——-—-————--—-—y-—-o——--

" An analysis of Variance based on_the Greco-Latin squaré'design (Winerﬂ
1962) was conducted at eq.h grade level The analyses included the four

Jevels of treatments, stories and trials (first to fourth) as within= subjects :

' ’

variation and also the between-groups effect. Only for coliege subjects

did any of these interaction effects approach significance, with a residual
. ) _

wlthin-subjects value of F(3,108) = 2.7, p < .10.
. T v : ‘ _
At each grade level there was a sjgnificant treatment effect, R_<,.OOI,
. . .

and F(3,108) values of 15.0, 6.2, and 7.4 for college, fifth, and second.
. D . . . \ i .
grades, respectively. There were also significékt'variations inws tory

aifficulty, p « .OOf, F(3,108) = 20.1, 26.0, 3Z.7, using the same sequence

-

of grades. The trial effect was significant.for secohd.grpde and collegé‘
subjects.dith Eﬂ3,108) = 4.3, p < .01, and £ﬁ3,T08) f 9.@, p < .001,
réspettiveiy, and refiectsiincréased recall in Idter trials. The means for
trials (first to fourth) were 8.&,{9.}, 9.5, I0.0 and 5.8, 8.0, 8.4, 8.8h

for second grade and college subjects, respectively.

A4
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\\\J/ . The means of thé four treatmqnt c0ndltions shown ln Ta le 2 were

"Subjected to Newman—Keuﬁs»tests. Results Jndlcatod that for college subjccts :

‘ : , : ) \ '
the me&ns .were ranked és follows: normal readlng >-reversad readlng >

letter matéh R.é'.OS. {The word cholice scores fall betweenthelneans for
— § .
normal and reversed readlng but do not dnffer slgniflcantly from either.

For both fifth and second grade ¥ubjects the only significant treatment
effect occurred between the letter match group and the other three condi-

ti0n§f\thefletter‘match task resulting in less ldea unit recall.

Thé’égnﬂrasts which proved sigﬁificaht at the .05 level are indicated
above the graphs on the left side of Figures 1 to 3. Treatments underlined

by & common, line ¢o not differ from each other; treatments not - underlined

. wh
by a common line do differ.

.

Target Words

To further investigate the effects of different Orlenting instructions,

AN

-~

the subjects' recall dhta were rescored in order’to obtaln a count of the
‘numb:( of target wdrds which were ut}llzed_in retelllng the story. Credlt

vas given for variations on the target words, such as plurallzation 3r verb

s

tense change.

As in the idea unit analysis, the pr\mary concern was théip;ttern of
results across tréatment conditioég. -Thélfochs on target words sHled
*Eeflect\local effects of treatment conditions similar to word memory results
in theﬂlevel_pf processing |1terature (Craik & Tulving, 1975): ‘Thg means
énd standard.deQiations of the 5um5er of target words recalled are presented

by grade level and treatment condition in Table 3. The right half of ¢

_‘\ = S 16 -

¥
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~effects. Storyvvafiation is signliicﬁhtateach grade level, E;<“:6OI; .
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Figures 1 to }-lllustkate»the pattern oi-méans across tasksufqrxéolledh,.' e

<

- fifrh] andﬁseCOnd-grad§ groups,'respect(vély..' | S " P ,{\

. - . - . - BN . . » " BN
] ‘ . , - . . . . ) . .o
r eeamaeam=mew o v o e Yo e . - * . .

-

_ . e Insert Tab]e.3 about ‘here.
o emeemseememne o ———— R o : . - .

? As in the previous analysis, there, are HQ §1gniflcanf-lﬁterag§}on‘ ' )

; : % . L _ ,
and 5(3,108) =~ 30.8, 10.7, 22.0, r college, flfth, and second gradds,
resbectively. For secgnd‘grade subjects there ls a strong cffect due to
trials, EK3,108)*- 5.55, p < .001. The means per tria1 are 3.0 3, 6 %.0,

) L ' ‘
and 3.8 for trials 1 to 4 respectively.: Snmiiarly, for college subjects 3

‘the trials effect is significant, ff3,108) = 4.09, p < .01; the ﬁeans per

.
trial were 3 b 3.&, b, h and 3 6, respectively for trlals [ to @. The

treatment effects are ssgn!ftcant for each grade level with,ghs..OOS and
£(3;108) = 15.9, 6.2, and hf6~for-college, fifth, and sécond grades,
reépectiyély. | |

The'Newman-Keuls procedure was used to test for significant dlfferénces v
in treatment means. For coll‘ge'students the pattern of results was wérd '
cbbice = reversed reading > nérmal're;ding > letter hatcﬁ; p < .PS. That
is, relative tb thé'normal'reading condition, where the target words receive
no special emphasns, subJetts recal | more of these words in the tasks which
center on the words and fewer when focusing on the letters of the wq[d

For fifth grade subJectS'onlyttu:word chalce conditnon exceeds scores

from ﬁormal reading. Both the word choice and the feversed reading condition
. N \l)\ ’

excee¥ the letter match task; normal Peadingﬂdoés th v .
: 3 . o8 H

A | . ':‘.W_ | . _ : .
1
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.'1Ff“ . For second gradc Qub)pcts none of the treatment_condltldns differs

- : ’
« ce

. . o ‘ o L R ‘ . )
‘signiflcant#y f rom normal reading; hoWeven; scoros on,the reve‘sed-readlng

’ <

. and word choice tasks do exceed those from.the letter match task p < .05.

[

Again, the contrasts which proved slgnlflcant at the 05 level are

indicated above the graphs on the right side of‘FlgUres | 673, Tnej%mehts

v

.

*‘underlined by a common line do not differ from each other; treatments?not

underlined by a common line do differ.

-Discussion

The present experlment showed that for adult fluent readers--and to

v .
a lesser extent, for chlldren~~attent¥onal orlenting tasks- affect the amount

- A L)
and type of information recalled from readlng a paragraph. Iin order to

)

interpPet these findings, the results will be discussed in terms of the

L . o
- levels-of-processing conceptual framework and'I‘i:es related to.the

: ¥ N R .
development of strategic behavior. A summary segtion will reconsider

\

the initial speéulati‘% about models of reading fluency and suggest impli-

cations for instruction gqar‘e toward the development of fluent processing.

L .‘l N - .
.o - . t

Levels of Processing

PO

The orienting tasks have their clearest effect on r%Eall‘by fluent
adult readers.. As shown in Flgure 1, a college subject's idea unit ;gcall

tends to vary as a functnon of the treatment condition. The treatments

el

differ both In the level at which crlterion declslons are required and the

extent of semantic analysls involved in the decision. . While these th \
( - .

factors are closely related, they are not identical. 'The criter|0n Iavql“

. . . R LI A




. | _ .
relatively famlliar, and therefore easle-decodable words, with the

L I NN Y
; N

v
.

at .a partlcular ‘code lever SeQ’ntlc processing generates one. source of

LY
-

‘information that may contrlbute to the - crlterion decllen

. LY -
LR "

Both the word cholce and the reversed readlng tasks require criterion
y.

m‘tlsions at the word le;}l; hbwever, they differ to the extent that the

decisiohs depend gn "semantic analysls; Fhé ‘word cholce task pfesents two-

S - »

N
L]

‘selection of the appropriate Item sblely dependent on gemantic, top-dowﬁ

processing of the words in context.’ The reversed reading manipulation, is

C oy - 3, ' o . :
similar to the recognition of an unfamliliar word in context. Cues are
N - . . ‘ : .
avallable from the previous semantic and syntactic Information, with the
\ . . I\

reversal of letter sequénce creating'a more dlfflcult orthographic analyslé.

Different combinatlons of top- down and bottom-up Information can produce

an appropriate decision, but overall, this condlt\on Is less dépendent

» - 1 '

on semantic information than Is the word choJce deéjsiOn.'

For adults, this dlfference~ln the extent of seméﬂtic analysis involved,

in wotd level decisions results in a'sfightly bettefl Cthough not statlsti—
cally.§ignifitant) jdeé unit recall for the word chdlcettask:. ?hlsl
difference iAKalso reflected in tHé fact that the nbrmal reading“cohditioh
resulted in significantly better (E.<'.05) idea’un[turecalf than the

reversed read}ng task, but was statistically equivalent to word choice-
' ’ ' 4

[ ' L

performance on this measure.

! : * ' »

T __.Lev_e__!_s__of__Proc‘Jng_______

.'represents the appllcatJOn of \\tentional processin% to reach a decISIOn' o
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‘ "+ The swperfOritylof idea unit recall by adUl;S-iq ;h§ nbrmql.gpﬁﬂfng
o -format,ié‘dttrlbuxed to processing centered on chlfe?lﬂL declsions at

™~ -«
N

vl wh; a thematic levell” That is, processing of letters, words, and phrases are

subordimate!to decisions related to Idea structure of the passage.-}whlle;.
. “ ' . ,

.

this'optimum_mode of.processfng*may be somewhat hampered bytcompétfng_
atténtional demgnd§ with{ﬁ the QXperlment:(e.g., artlcql#tioh required fér'
oral rea , the absences of secondary ofjentiné\éc;ivities should
facilit te Fhis type of semantlk analysis.‘lit_fs l1ikely that dif€§rent
tyﬁes of semantic processing can constitut. the'critérion declsion a;.thbs

level. lmagery, elaboration, and M™ferengfing g@é some -of the possible

.

candijdates, but the current research prov des no way of dlstfnghishing}

among them, Thie%an (1976) demonstrates fhat such distinctlions at the

v

cemantic level can affect memory for lekicé?‘items. N ,
3

|f the difference between criterion decisions at the word level and

those at the thematic level were oﬁly'a uantitative shift in the amount

of semantic analysis, then it would not &e necessary to differentiate.
\ _ - PE N JAEE .

criterion levels. However, the results bf the target word analysis suggest

a‘qualitative difference :in the recaT]s'Pesultihg from the initlal orien-

R

} tatjon (Figure ).
e

‘In. retelling the stories, adults mention significantly more target

words when the initial processing was under word choice or reversed
reading gondi;ions-than the normal- reading mode. Subjects were not specl-
fically asked to recall the target word, but rather to use words or phrasés

from the story when possible in retelling the Ideas from the story. Tﬂu&,
* \' , .

20




trace for ﬁhéﬁkarget words, these words were not included in the subjects'

" Levels of_ProcSSgihg__

o : | . C e
'1. fot ‘ o <~ - %i
S

the greater use of target words when criteﬁlon dechions were ﬂhdq Jt the

1 ) K

JWOrd level shggests that Ehese hords form a type of scgffdﬂdidg pbout whichl

the idea structure is formed This interpretation is consistent with the

o
)

view'expressed by Sov iet. psychoiogists-fthat the-head rem«mbers what_the‘

7

. head does (Meacham,'|972; Brown; 1978b). -The use of contextual information

"to make .word declsions creates an incidental semantic representétion o the

/

text. _ | Ny : B ' ¥

*

4572 effect Is not due simply to thé highlighting of target words by
the grienting taEk, ;ince the letter match condition attentuates both idea

unit aﬂd target word’ recall. The criterion daecisions at the orthographic

level required in this task- apparentiy disrupt proced/ing of the idea

structure. Whether or not the orthographic analysis yields a strong memory

3

recail. This ;Ebgests that they were‘not'integreted with a representation of’

" thematic information. To summarize: for adult fluent readers, recall de-

pends both on the level at which criterion decisions are made while pro-

cessing text, and the cohtribution of semantic‘processing to that criterion

‘ ®
decision.

L}

For younger subjects, the patterh of results acrodss orienting tasks

is less differentiated. [The -only difference in idea unl t recall results

from the disruption caused by the Ietter match task. This shift to cri~

[ 2 Y
terion decisions at-the letter level interferes with processing of thematic

,.information as It -did for coilege'subjects

It was initiaily hypothesized that for the youngest group, the word

choice task would inducge greater semantic anaiysis than they typically

. : .
[N : . ‘ 4

. ‘."é?j
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engage ih duridg mormal reading. The expected Increase in idea unit ‘recall,
.. _-:”:g‘p;_: . . ,’i ’i "‘"\;J' v . . . . - . - ¢ . : . . . . . 7 7 ' .
however, was not obtalined. Instead,; it appears that these beginning readers .

normally funttion in a manher similar to that “Induced by tﬁe word cHolce
‘anq reversed reading conditions.- In other @ords, théy focus attentioh on

making word level declisions. This orientation toward the word leve " does

_?dt mean. that children are insensitive o sYntact}c of semantlc Information.

Several studies have indicated that\these'code levels are used.in reaching
. ' : - . ‘.
word recognition decisions (Klein, Klein, § Bertino, 1974; Neville & Pugh,-

.

1976~ Weber, 1970). The critical. difference between beginning and fluent
readers abpears to he the level at which criterion dQcisipns are focused.

\\\\.-» This difference is further Illustrated by the target word anaNysis.

-

"As shown in Figure 3, the second grade subjects do not mention significantly

more target words in recall under word choice or reversed reading orienta- .

2

‘tions than in the normal reading condition. While the subjects are able

to make the apdropria}e responses to the orienting task, it does not appear . T

L J

that the’target words represent sites for any tYpe_of unique processing. ,
For adults, the word levet decisions enhance recal.l of these items; for

second graders, the processing of each word (or many of thgpwords) .requires
v v J; . _ | ' - .
similar use’of information to make word decisions, so no local facilitation

\
Te

of target word recall is obtained. Fifth grad®%subjects show signs of a s
transition toward adult’'patterns of performahée\ For them, the_word cholice

task resulted in greater target word recall than in the normal reading

condition.
--‘i“-\‘




»-

Levels of Processing
. | I .___ R TE

v
’

3 -

.-AS reading skill develgps; tht procgssr:g of-wriﬁtgn_godes_shouI&'f#
pécomeinnre dlffé?entiated, tﬁus éliowiqgﬁthe'crltérion ficus to b;'estab”'-
fished.at the thematic levéi.l As-hypothésized fér.edults 6w the Qofd ievéi‘-
tasks,. younger szjects'.idea levgl rgpré;entéflgns of the stérles-are N

an incidehtal outcome of using:contéxtual fnformafldn téﬁmake WOfd recdg; 

nition decisions. This typé of_incidehtal representatfon may be sufficiqnt

for comprehension of simple stories that match well with the reader's

khowledge of the world (Stein & Glenn, 1978), but for more complex d‘
“unfamiliar material, stfategié-elaboratiOn-of the idea unit structure may

become more important.

Implications for Instructional lssues

The debate bver bottom-up versus top*aown models of informatlén pro-
cessing ?h_readjng has génerally been conceded‘td an interactive-view.
Ruhelhért's (1976) model provides a nice iilustratioﬁ of what this Inter?
active péocess might involve in fluent reading. lndependénf k&oWledge
sources operate in barallel on the varfous ih?ormation‘codes avallable ¢
in wfitten text. The intermediate resulté o%‘these analyses are coordinated
“by a éggtra1_decision processor which QQaluates the probability of incomlng'
'.hypotheséé;énd provides feedbaqk which directs further processing.

The major instructionél issues raiséd by tﬁis descripfioh are: ‘(a)Ihdw
would one foster /the dévelophent of an inSeractive systém, and (b) what
: factor; can account for the variations in perfOrménce théf are obser;ed'

among students? While these are extremely complex\questions, the perspective’

.

e
3

ngég
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'dernVed fgom the current research attempts uaaddressthese Issues.‘ The ‘ v

_Hlustration that diff’erenc:es exist in the‘level at w‘nlch interactlve
pfocessing can occur suggests that intermediate ]evels of lnstnuction might
kfostet the coordination of information_around qffférent ctlterionzlevels.
Indeed, the interactive use bf tnformation at the word level appears to be‘
a major ob]ectnye of many prnmary leve] basal programs' For example, in
the third grade workbook accompanying.the Houghton-Mifflin reading serjes
(Durr, LePere, & Brown, 1974), L4} of the exercises deal sbecificelly'with.
word léyel decis?bns,'While only 26% reduire criterion decisiohsigbout
larger units. |

What appears to be necessary ére more and better teChniques for inducing
students to subordinate word level decisie;s to medhing acqui;itioh. Again,
this is where the level-of-processing toﬁcepts interseet Tssheslarising

from the consideration of strateglc behavaor In.a report of interview
. data goncerning the goal of school—related reading, Canney 8 WLnograd (1979)

b

indicated that a sizeable prdportion of poor readers from second to eighth
grades, in contrast wi th above average readers, did not conceptualize

reading in terms of meaning acquisitidn; rather, they fdeuseq on lower level
. . . : X ”»
constituent codes, mainly word recognition. This lack of metacognitive

awareness of the goal of reading would prevent any movement interactive

processnng at a thematnc level .
This issue is ciosely related to tha skill huerarchy approach’ to

¢ .

reading instruction. To the extent that the subskill becomes the criterion

focus for attention, it will distract from comprehension; this is

t\;_—

[y
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- démonstrated by the adult ”subjecté'rperﬁgrmance'in'the reversed. reading

\

and letter hat@h'conditlons. To promqte integration of the subski 1) with

existing comprehension processes, it should be Introduced In the context
of a meaningful activity (Meacham, 1972; Brown, 1978b). Furthermore, it -
wouid be advantagéous'to_utlllze cbh?&ng materials ffom an area ih whi

the ﬁtuden; Is fahiliar; By workldg on.skfil development !n'fndivldué Ty-
seleétéd content ffelds, one can'lnsﬁré that Studéhts have.tbﬁ*dbwn strétggles
available and thus wllliﬁe better able to subordiriate lower level criterion
decisions to meaning. lﬁ?éctlce iﬁ‘thls ;ypevo? situation Ehbuld mést P

raﬁidly integrate subskills into the interactive system which defines

|

v ’ | J/

It is premature tolgléborate instructional procedures based on present

‘reading fluenéy.

perspectives concerned with the development of reading fluency'. However ,
the issue is clearly relevant to instructional practices and therefore

further research-in thls area is warranted.

»
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. { Table |
Form of OgjenthgATasks
Example from one sertence In a flfth grade story:
Normal Reading | R | ~
. : _ K v, ) R
The long day without rest and the running after the deer was too
. much for Warner's strength. (
Word Choice 4
The Sfﬁﬂ“ day: w;thout rest and the Yunning :f;;r the‘déer was too
much for Warner's clothqg_u
strength .
Reverse Readinyg |

retfa

The S—rls)—l-day witqput rest and the running
much for Warner's —5925553

the deer was too

Letter Match

long | after

The 1ol day without rest and the running F—?——-the deer was too
much for Warner's ~££359£h
nesadjiu’
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Means and Standard Deviations of Numbér of Idea Units Recalled
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Table 3

Means and Standard DeVIatlpnifof Target Words Recalled

. Treatments T
Grade —e— : — . _ ' 3
. ‘Normal Readling Word Choice - Reversed \aggtter-MaJ:h‘~
‘ | ' B i |
Second MK 3.5 3.8 4.0 P -.
oS0 1.9 1.2 1.9 R E TN
Fifth "M - 4.8 5.6 35.0 L2
. I .
SD N0 S 2.1 .7 L. 2.4
Coliege M 3.4 4.8 4.2 2.6
_, s L 2.3 2.8 22 i.8
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Figure 1. Recall as a funation of orienting task: college subj;ctg.
_ ' o ' i ' AN .
ﬁﬁTreatments above graphs underlined by a common 1ine do not differ from each

“othef;,treétmenfs not undérllned by a common line 'do dlffe}; E.? ~05.)

\

Figure 2. Recall as a functlion of orlenting task: fifth grade subjeqts.
(Treatments above graphs undqulned by a common line do not differ from each

other: treatmén(s-hot underlined by a common line do differ, p < .bS.)

1 4

Figure 3. ﬁpcall as a function of orlentfng task: second grade subjects.
. S, .

(Treatmenésiqbpveﬁéraphs underlined by a common line do not differ from each

other; treatménts not underlined by a common line do differ, p < .05.)
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