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t .. How to Study-Reading: An Information Processiné inalysiS

" Lee W. Gregg ‘ and S. Farnham-Diggory o 3
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We have read in several placa lately [that the time is not yet ripe for a
.comprehensive reading model. For 'exaqle, _ o,
"It is indeed a question whether lookmz for

'a model is a worthwhile enterpnse A model im -

plies a paradigs, or a pattern to be closely fol-
. lowed. That any one model will suffice to typify

the reading process is doubtful... (G,ibsen 4 Le'vir.\,
o 1975)." R ' .

And Venezky, in a 1975 NIE report, said:

[ - N

"The absence here of any ducussion of the com-

LI 3

plete model for the reading ;3rocess~published in

the last 10 years is ir;_tentiona?. After ,intensi-ve'

analysis of such models [e.g:, those found in the

/\ Davistgwl) collation] we believe that we know too 3
little about the .component processes to justify at- /

g . tention ‘to complete models (Venezky; 1975)..

Why, then, in the face of this collective wisdom, ar¢ we about to discuss

L]

coqrehemive reading’ -odel? There are two major reasons. . ' : .
t : o First of all, it is not true that we lack coq:mehensive models of readin;

. 'le have 90:ens of them, hundreds. Everyone~~has a theory of reading. But in

A
& N — .
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vbole or in part they are implicit’ thconcs mOs t of tbc- formulatcd at a verbal
dcsa'ipt‘ive level., If it has becn pos'sxblc, as Venc:zky suggcsts, to xdcnnfy.

. - eolponents of the ‘reading proccss, e.g. dccoding and corpréhension,™and to

~-

study then expcnccntally, then a model which;dcfincs the corponent boundaries
+ .

i must have existed. For example, an .mplxcxt corpr¢hensive thcoty of reading -

e -
»

"< - must have lecd the NIE study group on models to propose that word recognitian

is necessary to reading. The problem is not to invent a model.' The problem '

»r »

is §o make public and testable the cons’equc'nces of t_hc’mdels we alrcady have.
} A second major reason for attempting to build an overall theéry of read-

ing is that such a theory is lmnly shat we lack. Reading involyes only a

 few Q‘p,es of processes and iaf‘omnon structurcs They re not rgafﬁ' a’

\ ) mtery Ifhat is uncertaxn ds how these conponents go together at lngh speed.
R Py N

" We peed ways of characterizing the conditions undcr which certain proccsscs

L 0

are mked ¥e need the dccxsxon rules uluch fire one cognitxvc function
rather than aaot.her, Me uea to specify charactcnstics that dctemne which
process géts activated initially, and which produtes the f2pal output. Wi thout

e explicit model of thesc control factorsi we have no placc to put the piece-

> » -

meal data that our reading laboratoncs have turned wp.
4

. In this paper, thcn. we vwill offer a fmccjk for 2 cou:prehensxvc theory
. of reading. - - SR

Insert Figure 1 about hero ‘
. : N 4

- ..o.----c-.--QS-..-.’-.---b
.

~

1
-

Fig. ¥is a sché.ﬁtlzation of the hﬁupn in'fomnt.ibn processing system,

There lre three ujor parts, to it. First,ruc wil] discuss the nc;ccn‘tual .

Bystep, the discri-inatlon nets. or P-spacc. We will t:lk about the outcome
of ‘perceptual processing--the act of re;omltton. Those acts are signified
. EMC K - . . ‘ . . ’4 . . J .
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here by terminal nodes labeled I. . Sccond, we will talk dbout the semantic
, systcm, Qr Ssspace. o ) .
, . .Note, we have no‘ referred to a decod}ng systém or a comprchansion systcm.
- [ >
T o -The P-space is not a dccodxng spacc, nor is the S-space cquxvalcn? to compre-

hensmn. Decodmg and comprchcnsmn rcfer to ways in which both these spaces
‘
are utilized. Onc reason there is much confusxon about the terms dcco..mg and
’ c‘oq:rchension is that we have not been sufficiently carcful to specify task
demands and stage of practi‘ce. - - o |

2 - t

‘' 'l'he tlurd part of tie humn informatiobn prucessing system, thgn/ is the

v

collecuon of bdasic operatxons and learned programs for pcrformng reading tasks.

A great deal of confusion arises from dxfferences among tcading tasks. To
_demotistrate how perceptual processés and semantic processes--as diagrarmeda
. -jere--operate during reading, it is nccessary to be very specific about the

’ ' type of readmg task referred to: For that reason, we Rave devcloped a taxonomy
. y .
- v " of reading tasks We will return to an analysis of these tasks following an

mrview of the structure coﬁon to all of then.

e

.o "~ The Perceptual Space

\

Elrlier in the lustory of psychology, as well as in the hxstory of read-

'Ing instruction. perccptxon w3as considered 3 wholistic process, something

’ wvhich Iuppened all-of-a- piece. —Over the past two decades, however, we have
. S Jeammed this is not 'thc caic. " The discoveri—es have bcfn partly a matter of
’ experimental design, and partly a matter of apparatus deve.lopm;:nt. It is
o how an acceptcd.fact that pérception is aj;;_focess of noticing a. sgrics of' L
. . ~ features sequentially. We do not perceive the letter E all at once. We
| perceive s sct of h;rizonta! and venl’cgi lines, one at a tin;:. Or possibly,
o ) . y

5 .
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with practite, we perccive 'a single higher-order feature-a ,pafté’m of hori- .
] zomal and vertical- lines. e - - . 6

We refer to thxs notxcﬁng procc.ss as fcaturc-tcstmg That mcans, in -

-

' effcct that stch Questions arc askcd as: docs -the lcttcr havc a vcrtxcal line

‘e

i

in ft" Is the lctter closcd at the top’ The tcsts are bcmg ‘made at hxgh
" spc:d, ina feu hundrcdxhs of a sccond. "mth rcgard to thc Enghsh alphabct

. (and thanks in large part. to thé work of Llcaner §1bson) we have a first ap-

J

proxuauon as to \-hat can be e:mcctcd v;rucals -horizontals, synrctncs.
. .nnd sO_ forth- (beson. 1969) The pcrcennng nind, even 2c mnd of a young .
child after soce expcncnce with. the alphabct _gl’gw_s_ a testing program to. N\
discrinmate among the letters. Ke think of this program as a trce of tests.
"’ _The fxrs; theqry which attempted ;o " maké t}us growth proccss and xhe sub-
sequent testing process explzn!was in the forn of a computcr program called
the Elenentary Percexver and Memorizer, developed - in the late 19505 by Edward ‘
) l’eigcnbaun (1959) " This progrewm smulated the process of growing a ncw test’
s 8tmiur;_t as.\'vell as the procc"ss=of.’u$ing i-t. Imcrestmgly. onc of the\ f1rst
spplicatians of the E?AH program was to-reading. Feigenbaua and Simon (1963)
th;t’h systcn capabl.c of perf;ming paircd-associatec memory tasks is

»

) cqpab e of readmg namecs of ob)ects The important rcquxrcmcnt for tlus is ,

that 2 minimsum of threce dxstmct cncodings or rcprcscnnnons of thc snmlx

" 4n reading is neccssary. The net must dxscnmnatc atong aural phoncmcs. the

Y -

* somd of words, lcttcrs, another set of tests must dxsung\nsh anong visually.
yrcseatca lettcrs ana syll:blcs. and still a third must vccogm ¢ objects in

. terms of theit visua} charactcnsncs, shape, color and thc like.

The i-portancc of the simulation was that {t forccd the simulators, the

~ e
morlsts. to confront problcns that we all too oftcn swecp under & thcorctic:'

sug. For euﬁp)e. thcre is the problcn of tho natyral, unschoolcd development

\)“ &.' » ) ) oo . 6 . ‘ -
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of fcature-testing abilitics. When a child looks at Daddy's.copy of the New
: . -. York Times--especially when he looks i it upside down--what tests is he gr'Ow» :
. . \ .

jtig? In psychological laboratories and in schools we manage to avoid that-ques-,

. i ( ’ e “r
* tion. But if we tricd to sirulatc. the growth process w# would not be ableto

avoid it. We would b® forced to make our-cpeculations explicit, and to design
ways of testing them. Perhaps the most trucial issuc tgi emerge in constructing
) an explicit model of an association memory is the number of levels of indirec-

tion necessary for such a structure to operate.

Although there is little research on humans, there is a growing body of
4 . . ' ) -~ N
animal research on the necurophysiological naturc of featurc detcctors. Speci- - ! -

fic brain cells respond to spcc1f1c kinds of visual mfo.rmanon--hon'ontal

L Y - .
. \

lines,_ vertical lines, diagonal 1incs. and so forth.’ G’roups of these cells,
when activated, fire higher-order cells--pattcrﬁ:dctcctors. Thus a single

. o hizhei'-order cell assembly may be r;:sponsiblc for the detection of a ﬁattem.

[ 4
. - x ’

- " The animal evidence also 1nd1catcs the existence of -critical periods in
’
[ 4
wq‘dcrelopnen; of featurc detecting abxl;ucs. Clearly some kind of leamning,

exposure to patterns, imprinting--whatcver we want to call it--must go on at a

very early age. . . . .
Someday we will have detai detailed models of the dcvclopﬁent of hum:m fepture

detectors--models .which will dcscribc ncurophysxoloxxcal changes in the growing ~

»

bnin, and spccxfy the extremely high speced opcrauons that we refer to as

P-spacc tests. An important component of these models will be spccz fication

of how tbe P-spacc increases in corplexity. With age and expghcnco. “the

. L4 . .
P-spacc grows rich and intricatc. Tests develop for chunks’or patterns which

sre as fast as thosc for lower-order fntures. Ke develop the 'Sbilit{ to test

.,_ syllables, spclling pntems. wvord roots, prefixcs. and' so. forth These par-

N ceptual lblutics becm. in, some- sense, built in neurophy!i.ologic.ally. . )

i
| \‘l = . 4 — N .
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. that appear earlier in the pcrccptual sequencc. - If egraphemic stimuli can be

" pointing to whatever information has been associated with that graphemic stimu- '

12

-~

(] - o,
Or at 1cast thcy should There is probably a class of disordcrs includ'cd

fn that catch-all phrasc. dzslcxxa, which' rc;ult' from grow:h problcms at this ‘

leVel. -The P-spacc in sore ‘children Joes not bccome elaborated in norry ly

or\gnr;iged ways. This may be a type of perceptual confusion analogous to

astiﬁmtisn or other types of visual disorders. The point is, that for prag- a‘

tical purposcs-it is-a ncurophysxologzcal dxsordcr, a bram dysfunctxon Some- |

day, when we have propcr rodels” of normal P-space funcnomng, we may be able

to fix these disorders prosthctxcally. just as we can fix astxg"atxsm'by

fitting glasses. o : ‘ : .
Many othcr so-called dysle_ii;ciisord'cré, however, are p;oﬁably not P-space ‘

disorders, but are difficulties involving the B'!/come of P-space opcrations.

* When we say that a child is learning to perceive letters, we arc implicitly

’

referti;ag not only to high speed feature detection, but also to the child's

abilit'y to associate test outcomes to some other lcamed information--like thc.

S——g

-

_ name of the letter, OF -its sound. Those two kip&g» of processing--perceiving.

and-lssoc;atmg--are governed by dxffcrent\ pr1nc1p1cs. We turn now to some

-~

of ‘the pnncxplcs of assocxatxon.

Recognizing Familiar Objects

A -

In Fig. 1 a terminal node, the square box is distinguished from test nodes

sorted to a terminal nodc, an act of recognition has occurred.

" At the temnanon of fcaturc ~testing, there is an mternal nage, a3 symbol

- ‘ °

lus: ‘When we say a word has been recognized, we are rcally saying that it no

- N -

s




- C .
has a symbolic forn which wlll pcrmxt it- to be associ tcd with othcr S)mbo}s

‘ ‘ It is important to dl.,tmguxsh bct\tccn the vxgu:xl rccogmtxon of graphcmes

’

and the rccognxtxon of previously learncd S“CCCh sounds.’ A child may be able

L]

to perceive a word pcrfcctly well vxsu1lly, but not rccognxzc it, becausec there

is nothlng in® his memoTy that thc pcrccpb xs poxnt;n to. On the othcr hand,
v N e

the child may reccgnxze a wqrd when hc “hears it, i.c. when hc tests acousti¢

4

b - '.featurcs, but may not ‘be able to proccss the graphcmes visually.

Therc has bcen a major tontroversy in rcading over whether recognition,
must always involve auditory recoding. In our terns, the ques;ion is: '"Must
' ‘ “the pointer.always be to the.souné of the word?" The relationship labecled Rl

4n Figure 1 is the articulétory.coéc for ;aying, "cat." A word sound may, be the

only thlng a beglnnxng reader recognizes. We will cch b;ck to this issue.
N - For now, the point is that recognxtlon is thc tcrmxnatlon of a perceptual testing

. proéess--a‘temination which exists in'the forp of a pointer to other previously

acquired learncd informition. What happens after that is a semantic issue.

’ .
- B

"

) ' v The Semantic Space P
. 4 .
. S ' . .

The semantic space is synboli:ed in thc lower pight portion of the Figure

’ 1. There are several fundamental parts to th space, and there are” a number

- ’

- of diffcrcnt ways of rcpresenting them-~depending upon the nota®onal systecam :

-~

. one chooses.

I3

S

A elrsed area represents what we ordinarily call a cdnéept, an addressabie

location in. the me .. Tt is a node, a symbolic cntity, an fnternal name ‘which

serves to index the properties and rclations that define it. In Figurc l~thc




The hode has associated with it a.set of propcrncs-bsuch thmgs as colob .
|

shapc, size, texturc, plus nddxnonal mformnon func(xons, c‘ontcxtual in-

. 2

s -for.nation '(whcrc the concept is likely ’to be fodnd, for cxamplc), lg,nggxsnc

propérties, and everything clse that you know about the particular concept o %
|

~ ‘ in quest1on. -The links between the properties and the conccptual node are

»

‘nlagxonsu ‘l'hcre can be supcrordmatc rclations--a cat "1sa" aniimal; qmd

-~

.propertics--a cat has fur. There are al..o rcl.atcd acnons--a cat scratches.
. -

.As the diagran suggests,.it is posslblc 196 get from any part of a scman-
tic network to any other part. The ided of bouncing c:in lcad you to thc idea

of ball which in tum can lead you to, the 1dca of red. If all of those cntitics

-

lre activated by a syntactzcally carrect prog-ra?n you have the idea of a

< bounc;ng red ball. - 1 ) _

. Because it is theorctically possible to get from onc part of the scmanti. .
' network to any other part, what keeps the entirc nct from lighting up at once?

" Presumadbly, the limitation is in ourtshort term memory capacitics. We are

R sble to -use only a very small portion of our knowledge at any one time. These

severe constraints have affected the way 'in which knowledge is gat.l;er.cd afnd!

B stored, as wéll as the way in which it is later accessecd.. Semantic memory

-~
.

4s organized.

v . Iha\is the nature of this orgam..atxon" A good dcal of rcscarch sug-

- gests that the organization is categorical, and that the catcgoncs are ar-

-

| - '"i_AngLd in hxcrarchxcs. Much research has also been directed foward the notion

t)ut we have schcmta or frames or scripts which make it possible for us to

]

" use sca:mtic informstion efficiently and sclectively. (Abelson, 1976; Bobrow ¢

~ Norsan, 197S; Rumelhart, 1975; Winograd, 1976.

;,For example, when we read or hear the word Kit, we expect-that some kind

Q ' . - i 10
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‘ of ob;cct--lx ¢ a ball--is going -to be involved l'le h:wc:i schema for verb-
% object relatxons of thxs typc, a schcma uhxch 15 mdepcndcnt of any, partxcular

- . 3

verd in thc class. Wc'h.:Ve schcmatal Sox: ,}nckmg up many_kmds of scmantxc in-

. -

fomtxon that dx*cct us to look- for mfom:rtxon ) Thus. mztxal mfor.“atxon is .,

- -
-

- v

%

~ -

venﬁcd or d1sconf1*med by subscqucnt mfornatxon Vcnﬁcatmn of éehc-ua is

L} v - . » . ' 13 -
.

an 1mportan,t aspect of readmg comprehcnsxon. Thxs is a burgcomng arca of .-

- '-

research shared by hnguxsts, psycholog;sts, and the artxfx;ml m(cllxgcrtry

Most of the dcvelopmentu rescarch in the arca is conccmcd with schc:uata for

- singlc words--1ike buy, scll, or give. Wa have rcccntly complctcd thc onIy

study we lmow of on the devclopment of .scrantic schemata of a pore complcx,
. serftential sort.

o
Me were conccrned thh the young child's abxhty to’ acuvatc schemata L.

i
R

‘ "~ 4dvolving af agent. an action, and an ochct. For example. .thmk of a bascb’ﬁll,
‘player at bat and then of a baseball. Does the ball "go with" the first scene?
Does a hotdog go with xt" Does a lcttcr go with the scene of -a post.m:m kaIkmg

’ . down the street’ ‘Does™ a t.rz—cyclc go wzth the postman sccnc" Wc used 10 dif- .

. -

ferent agent-actxon slzdes, and 4 dxffcrcnt types of objects whith wcre morc
.or less related to cach of the 10 stmulus slxdes.' Aftcr cach p:ur of slides’

the subject~yas asked: "Docs—thxs go with thc pxcturc you Just saw?” The sub- s
N

c
.~ -

Ject's dcc;si\}k tme-oto answcr “Yes" or "No" was recordcd and the sub)cCt

~

T uas thcnsasked for an. cxpl.anatxon. ' B : ' fe

The expl-ananons were scored in tem of the su(ple process mdcl shown < )

.. 4n Figure 2. The Yevels represcnt 3 types of schenata that could: be enployc.d

.
-, s ~{| -

- in mkihgadecisioq., Lo ] . , )
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‘ .

c _ P} * . e

-

< . .
, : - Y I I TP L Y YR PR L Y X 1 X 4 .
* - . 3 -
‘ o . . ’ ) . - ’
. -
- .
. .o

: Insert Figure 2 about here * .
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AU A Level 1 'scﬁcma ipcludcs a belief that the objcct--the bascball, say--
o~ vas an i.ncvnablc part of the agent- actwn sccnano. For cxamplc as one . -

=’ chiid said "h'hcn sorreonc s hxtt'ing a ball, thcy nced a ball, " There isa =~ -

-

very }ugh frchcncy of assocmtxon Hc can thmk of the schcna as a framc

M

with a blamk fo? the agcnt a blank for the. actxon and a blank for thc -ob-

« v f [

jec‘t. thn the f1rst two bianks are fxllcd -a pandxdatc for thc th1rd ofc is

.

-t

L quicklydctectcd - CoT o ’

;-:.v_:_ . > " But svpposé mstq,ad of Qecmg a bascball th\c Sub)cct saw a hotdog

'." « és a hotdog "go thh" the ‘bascb;ﬂl playcr at bat? You mght decide yes, ,
— - but in order to do 50, you ‘would have had to gcncrutc some .actions associated *

" with hotdogs, and perhaps some othcr actions assocmtc& with the bascball '

E ‘ pl;ygr--the fact that he eats, for exampie That is a more complt; type of . \ \

S ‘ s_g.hen;, which we call a Level 2 schema: If it has bcen actxvatcd the suchct
oo ' !‘ﬂll say somethmg 11ke. "Yes, ,the baseball player, and the hotdog go together . .
Y bechuse ba;eban playcrs can eat hotdogs/" . ) - S .

S \ "Yes" iollowed h)z that_qcpnroi nxplanan_on should have de a lnngm:_ o

- - htency becalﬂe Z"“ pro‘bably gcncratcd and tcstcd thc Level-l schcm first and
T then generated some wore idcas aftcr you chectcd the Level 1 possxbxlxty

Under thc guxdancc of'thc schcm, you not1ccd additxonal propertics hssocxatcd

4

* : ' 'with'partxculag npdgs You ctpldrcd a morc rcmote area of your ,scmntx,c nct-
N .'7 N Of coursc yqu mght al$o rcjcct the Level 2 possibility. We would con- -

> sitlcr tbﬂ to havc hpppcncd 1f yau said somcthmg like: "ch, the bascball n

-

-

DA Phycr and the ho&dog could go togcthcr bccausc thc playcr would be hungry

ll‘ter hls ¢anc. and would thcn go and cat 2 hotdog That Hnd of answer -con- -

A

. tllns what we call a comnibnuxncst' even though the action of Mtting‘ ‘

RO & tose\uﬂ and thc action of catlug - hotdog could bdbe c(mncctcd -through the

CERIC e e T
, v ) v
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node of the pl:‘:zqr, those two actions are not simultancously gompatible. " The

zan could not do both—'oi'thcm at ‘the same tiime. Or perhaps in the _samc place.
- V \
For vhatever reason, thc appcarancc of a compaubﬂxty test in a vcrbal ex-

..,:‘ i .pfananon reveals the cxrstcncc of a higher-order ‘in fqnctxonal 'rule That

-

. type of "Yes" dcc1sron should ﬁavb thc longcst la”!‘, .y
. ' . T ‘ -, .
’ S¢ far, we have d1scusscd only Yes" dcnsm o" decisions should

- L
take somewhat longcr than "ch" dcnsmr;s at cach: lcyel The assumption is

. .

that a “No" decxsmn includes ‘some kind of tramsforgation from positivesto

M 13

- ne?give, and these take a small bui\mcasu{able amount of.additional time
(Clark E/Chase, 1972; Just § Carpenter, 1976) ~

The ﬁperinent was carried out usgg “eight adults and’ eight'S- yr-offk.

,a
/ -

© Emch subject. saw, ‘in a random order, all 10 stimulus agent-action picturcs,

-

paired with each of four ob;cc-t p1ctures. nm amounted ?o 40 sl:de-pazrs

altogether. Decisxon times were/ recorded automatically by mcans "of a voice

key. Ve.rba'l explanahons were Pecorded on )\(dmtape Table 1 provides a:

g

., L~ . '

snﬂnry. of the resul;s .

T eeecceman cooorocovescsvoeccaas
et ’ . \- L ) . v
- Insert. Table 1 about here ~ « - . .

- : '
- . - . M LY
. Moy oS e L LY T X J rr X Y 2 X X 4
r e
. i s

To begin ‘Hith childrcn are gencr;ul'y s lower than the adults, by about

! -

half a secor’H on the average. Scc%( whcn “the "Yes" and "No" judgments are

hildrcen show about the same rclatxvc increase from\

A}

combined ,¢the adults and

hEd
7y . . *

.Level } to Level 2 t lchJ 3 dccisions. Thc-m:.crval from Level 1 to‘l.cvcl

'- 5. a\ - '

2ds shorter for both children. and adults The general pattern is con51stcnt

- xviih our wodel, and it suggcsts that S-yr-olds are going th'fom.h roughly the’

’ - 4

* un ssmantic dccu:on proccsscs as the adult\ré--uhcn the children go
throu:h any declsion processcs at m. To emlaln that last statcmcnt. l?gk

0.:. | k/ 13 ‘ -
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e

first at the 'Yes" aga "No" means. For the adults, the "Né'; jbdgmcnts--‘with
. ) cll.lcvc'l.;a cmnbincd--arc about 200 msce longer than "Yes" judgments, as is

consistent with a Jarge amount of "Yes'--"No" litcrature. ’ I't is an a'ccéptc;l '
:

_ fact that affirmative dccxslons take - less time than’ ncgauvc dcc1s1ons if A

o e‘\srythmg is properly control}cd. ‘

' Anonﬁ our S;yr;q!ds, hewever ,(:m;! this is actually a re;)iicatinn of a

[

pfevious experiment using diffcfcnt éroups of éhildrcn and adults), we have a

v'ery different’ situation Chxldrcn takc much lohgcr to dccxdc "Yes" than to

decidec “No.". The effect is espccxally stnkmg whcn we scparate the l’cvels, as

r
. 7
i

. shoua- in Figure 3. ' ) o~ , ' o

- ' - )

-
» n €
- . o \

Insert Figure 3 about here i

. » . -
. . ” . R ‘

//\ For .adults, a "No" decision always took a louger than a '"Yes" dccxsxon, .

the eft"ect répli;atcs from level to level. Among thc chz}drcn, only’ thc Level- l

1
1
1

.

"decisions begin to look like the adult’ functions. Le\rel 2 and Level 3 deci- *

: sions are much slower when they are affirmative, than when they. are ncgative,
Why should this be?” - 1

s .o
We think that the "No" times do not contain the decision functions. The

" child was saying "No" first, and figx;ring how why afterwards. The 'Yes"

times do contain the @co@on func:tions. “The child thought about why he was -.:

making aA;‘)articular deciZion before 'he made it.
. In terms of our modcl we can think of it this u.ay: the child cither de-

~. cides ~u8" on the .basis 2'!"3 Level l schema, or he decides that he Is going to
say "Yes." Having 'dccidcd.to say "Yes," he “then chooses a level ‘1, Level 2, or
Level 3 schem1 for for-ulating his judgment, 'T‘M\sug‘gcsts that-even .thpugh
-S-yr-olds are capablo of actlvaung higher-order schiemata, they do not | .

..\ ) . - 14 .

.
. B o o o .‘J
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ncccgsari}y utilize that capability in any barticular decision. If they have'

-

. . . LRty - ) - . . .
utilized it--that is, 'if thcy*havc cxp)orcdﬁthc'scmantxg nct, and have con-

’

structed some rclatively remote hynothescsﬁ‘thcn they are likely to view the

! 1

outcomes of their labor, positively. This may be somcth1ng like a dissonancc .

’ -
situation: Because’T am goxng to~so ruch trouble, any conncct1on that 1~

finally turn up rust be a valid onc. Whatever the recason, it js apparcnti}

easier and faster for 5 yr-olds £o acknbwledge cemantic disconnections, than

it is for them to activate qhenaia which will permit higher order connections.

That is the first po' t. The second point is that haviné invented a higher

- order connection, *the child respects it.

Pedagogically, the 1mp11catxons of such rescarch arc'stra1ghtforhard We
sh?uld‘base beginning reading metérials on schemata which children find naturaf
and easily acfivatgd. 'Becqusc we do not yct have detailed modcls of wpat these
natural schemata are, our best recoursc‘is to usc the child's own language.

»

’This lnngive Tise to schemata which strike adults as unusual. Figure 4 is a

language expeériente chart whxch scems sorewhat ungrammatical,. as adults think

of sentence Tules. But the schemata represented are thc ones which-were natural

A4

to this particular group of children, following a particular kind of cxperience--

they ha&‘just.visitcd a muscum. ‘! is the rcscarch scientist's job to discoyc%

- -

Ve

~!nscrttFigurc 4 about herce .

~

~

and specify, the nature of such schemata. If they seem unusual to us, it is
because we are not yct as theoretically sophisticated as S-yr-old children.
Until we are, we should design reading materials which arc based on the natural

tntcziitivc structures of children. If we do not, we may be forcing beginning

L <4,

LT '
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. 4 \. ! . . - -
. readers to spend previous attcntmnal cIpac¥ty on schemata which are not
nagxral to thcn, but whxch happcn to be ones which adults prcfer. ‘ .

v : " We take’ up the complcx mttcr of - attcnt:on in the next scction.

-

+ -
- - 14
. -

o . Contﬁl Pror;rams 3 A Taxonomy of Rcading. Tasks

.
.
. . , .
. .
» P i .. .

. - ’
. . e e .
"~ . *

We have now sket cLsome of the basic structurcs and functions which are

~

involved m any. readlng task. q:or any typc of rcadmg, some¢ kind of stimulus

utenal--lgttcr, word¥, or _%atcvcx;--must. first &c discriminated, sorted
v . -

~ -

through -P-space structut‘cs. ‘The outcome'of the sé’rt will then shift thc pro-

ks e cfssing into the seminnc space, where dlffcrcnt kmtls of proccssmg \ull occur.

o

1'6 construct a thcqry of{any read‘pg task, we mst be: able *to sPccxfy a umquc

progrim of attentional%xtrol Attenuon is dxrcctcd}?thc program from one

| w

type of cogmtn'e acuvity to anothcr. N : '

L4

Since skil.lcd rcadcrs can pcrfom a vancty of readmgﬁsks it must be

~ N g =

" the case that a control prograa for onc trpc of task bcaﬂs some’ kmd of syste--- -

4 . T
mtic relatxonshxp to control programs for_other tasks. Thxs is also implied

f » - >, 0
by the fact that the programs are operatmg on the sﬁ.p P-spacc and ‘the same
-,

§-space s_gructures which are highly stable for normal mc\l\a\x‘fiuals.

. Table 2 is a taxonomy ot’ recading tasks. The tasks arc ar\wgcd along two

L]

dimensions which we bclxcvc to be key parameters: si'c of wmit, and nurber of

Qo ,
ggeratlons .

oeovesvesssbocoavoacsaswasnas

Insert Table 2 about here

. 3 .
- -.--.-.}‘------------------ ”

7

A . - . “
Units can increase from l2tters, or pieces of letters, to whole passages ‘

of words. " Number of «":peratlong in any give;l act of reading may be few, or-
) ‘ : N ¢ e

o L - 16 -
L , 7
. . , . . . E i
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. they may be hany..‘_ Within this general framework, it is: intuitively helpful to -
_ ‘ block out some familiar catcgorics.
. N .

. '_,in terms of pre-reading,levels, beginning-rcading, rcading,‘ and skilled rcading,’

Developrentally, we are used to'thinki‘ng

A . ) e . os .

so those catcgories arc mrkcd. We arc alse used to thinking. in terms of such
’ - &

tasks ‘as rcading- to-lcarn. or cons{ructxvc rcadfng, as comparcd to confirmatory

‘types of rcadmg. These catcgoncs are markcd along 1,hc top, and will be cx-

~ .
r

plained in rore dctall as we go along. S ' . .-
Lct us thmk f1rst of what is oftcn cons.ldcrcd thc smp!cst most funda-
mental readmg task of all® saymg the name of a lcttcr That is our fxrst
level of sxght s’ound corrcspon¢cnce leammg
" Figure S shows what ‘kind of P-space and S-spacec opcrations arc 0. )€ ex-

T . , - ;
o pected. The child sees the letter A, and sorts the features to 2 terminal node
& tE N ~ . . _

‘which indexes a semantic node. We have designatcd the scmantic node as alpha.

. . -
‘ w - - .
~e . ) ’ - . - . P .
- . .
- - * :
.

4 - KX T X Y L g Berococcomese

- Insert f’igu:;e S about }iérs‘

-
]
i
[}
[]
[
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
t
[}
[}
[}
[}
[}
4

"3, Alpha is recognized - its internal address actesscd. It indexes the image of
A,' ass\‘mipg such dn image is‘ stox;cd in xhé lox:g termy' ncu;c;r;' of the reader. It
indexes’ infomubn like "first letter of the alphabct" - in some - mcmorics, ‘at
Jeast. It also indcxes the sound (at‘&culatory code) "aicc." Notc that

through thc sound thé‘pcccb-motor progran for pronouncing the sound is ob-

A ulned‘ By saying the lettcr aloud, thc saund is rccoymzcd As we move

_&own the sight-sound.column, -thg control program will operatc upon larger units.
ﬂlé-,s'ituat'ic;g bccomes more :conpli;atc?d when ithé u.nit size goes h.cyond‘ the
span of i-edi,.‘lte. apprehensiop. “Now the readcr cannot take in all the neéessary
" text elemcnts at"oncc. .,Sone ﬁ:féraation’ must be held in a short term-store,

4 . .

L4

’ .
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= - while, additional information is gathered. We can chart the control programas .

33
? shown in Figure 6. . , \ : : ‘
o Py T R L X L d PR T T T X J
] Inscrt Figure 6 about hdre P
\' —L : --..-----1----------.--’—--& v
< .\ . .
e " The program is described in very general -terms, so you can sce how broadly .

it may bc applxed First of all, some goal must bc spccxﬁcd Hcrc, wc‘*are‘
talkmfbout finding the nare of a cgAcept. Attention then' scans 2 pornon

of the matcrial, and holds it. The program then tests for conpletion of the

)

. tcrninal recognition unit - is there anything more to be pcrcewcd the rest

./ of the word, say? If the mit is not copplete, the program musts cycle back
iand pick wp thé rest of .the infomtioq before it can move into the S-space
" " snd get the na;e'it was-after. Wherm it finds the name, the specch-motor
code must then be executed. .o | ' “‘
_, S This cycling operanon, the abx).xty to scan and hold pzeccs of a recog- -

nition-»umt, is a develop?ental milestone. The ability to construct an itera-
g tive control program may be just thc'h\:lrdle that every chilq must get across

in otd;:r to get beyond primary reading. . The cap&city of shprt tem memory--

'tho holding capacity--is critical. -1t should not surprisc\as to discover,

.ns 'we reported last year, that dig.;blcd rgadcr‘s have short tcrm mcmoTy prob-

. -
POOPERY ) w

lels (Famhan-oxggory & Grcgg. 1975)".
As we werc dcvelopmg ‘hc taxonomy. we found hurdles of other types all

the ‘way . actoss. For evcry class of reading task, as defined by our columns,

- ’ .. * there appears to be a type of new subroutmc shxch ﬂﬂ: ‘reader must be able to -

devise - in.order to get into a rea.f,onably skilled recading wode.

. .
.
. ‘
- . e
. .
. . , ’ .
.
. .
.
.
. .
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Verification Tasks K ' L : ,

-

Let us take the néxt column. By Verification, we arc referring to situa-
tions in which the ciiteria of the rcading task have been sct in advance. We

suggest two types of verification tasks: one which jnvolves sensory representa-

tions, like visual or sound irages, and the other which comprises the existence

of atQ3trary serantic assocxatxons or rcldtions. At a'simplc representationdl
level a chxld may be asked to cbnncct "the lettgr B to a picturc of a ball.

" The goal of the control program can  be set up immediately, and the cfficjency
of the progran cdn be evaluated in terms of how dipd tly the goai is achichd.
The B must be perceived, and 1ts sound accq_;ed and held in mind. You can see
how; yart Qf this rew progran eould involve a s1ght sound subroutxnc of the sort

\_
that uas jusi de;crxbed. Thé picturc must also be percecived, named, and its

beginning sound isolated and corpated to the storcd sowid of the, B. /

\ ‘ “,
As the size of the wnit increases, we find such. tasks as' rcading de-
d _ L . , . .

scriptions of objects or plhccs. Here, the control program must get over 2 new

. .

type of hurdle. It sust invent subroutines for handling multidimensional in-

- L4
2
»

read about a.brightg;:; beach ball, a child must have ‘the ability
= . :

to no ice several dimensions simultancously - brightness, rcdness, roundness.
' +

Accordinz ‘to Piaget (196S), this kind of control is a hallmirk of the concrete
operational stage. Hence, moving from a besxnnxng to a skilled reading lcvcl
on tasks of this type rgquircs more than the simple iterative capacitics re-

quired for a similar developmental step on sight-sound tasks. However, this

higher-order program say includc fterative subroutines.

Verlficatlou tasks do not always have a concrcte representational compo-

aent. That mecans sl-ply that non-physical propcrtics of a scnnntlc Unit nay

- .‘ - 19 . N

.
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. - be atccsscd There are mny othcr Rropcrtxc.. ,idca.s of lower and upper case

~

-, letters, gramat:cal propcrtxcs of words like and and the, as wcll as wolds ‘

- likc r\mf A.nd to gct from word meanings to scntence meanings, you have to

be able t‘o intcgrate ideas. That 1is anothcr hurdle. .- s , .

g’

~
.
4

Sim:c the verification progrars arc qu1tc s1m11r, the single flow 7 .. | |

diagram of Figurc 7 is %scd to outline thc proccssing scquences. Notice that

-

Insert Figﬁrc 7 about here .

PN ’ \7 N oo

.
~ " ccolyfrcrconcs becorsensneces }
A ~ » e

the subroutme called 'get valuc” csscntially cmbodx.,s the sxght sound corres-
%

- pondence prpgram shown in Figure 6, exccpt that now a new property of the

¥

semantic unit is called for. In the casc of rcprescntitional verification, A2
is the physical, sensory description%’f the object. Altcrmatively, conceptual

vérification would test ideas established by the teacher or by thc‘dcmnds"’o'f ‘

L3

the task. Verification tasks rcquire search of the-text for confirmation .
. through words, sentcnces and the like. . .
In our view, the most important new corppnent is the ability to compare

* ° the preyiously set referent with the information cxtracted from the text. The

* ‘

.comparison opcration cah fail for two rcasons: First, the multidimensional
'test of oﬁjcct propertics may be bcyond the dcvclopmcnt:\l capabilitics of

the readcr. Two dimensjonal concrcte ochcts- nust be testcd on propcrty 1

Qand then on property 2 for both the storcd image and the imge derived from -

it et
the.reading process. Or, sccond, the comparison may fail from the xn:ﬁulxty

to synthesize ideas extracted by iteration over the scparate segments of the

.
h '

texto .- . . * N

Ve l\ave labclcd this\hrdle cognitive svmhesls. a tera which rcfcrs to ‘

some earller e;pcrinnts (Fa an-Diggory, 1967). I‘n these cxperT’nts.

- .’ ) <

S O
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"children 1carned whole word synbols;<or,locographs,'for f;niliar words, In

‘instead of putting all the symbols together montally, and then acting out their

" for exalple, the numeral 1, 9 swatch of red yarn, and a woodcn squure _In

-

' ' ~ 25
this w;x, it was possible to test thc.iﬁtgfrativc capacitics of children who | -
were too young to have lcarncq the alphabetic writing system. After lcarnihg —~
the logographs, the children were shown scts of thcm in simple scntcnccs like
"juﬁ; oycr block.” They could rcad thc logographs pcrfcctly. They were then
lsked to "do what you said.” Young children, instead of Jumplng'zvcr the block
(a block just happcncd to be op the floor), Jumpcd up in the air, mad¢.a sign
for "over” and pointed to the block. They actcd out cach symbol one at_a time,

\- / .
combined meaning. ( ' - -

That research w:s without a satisfactory theorctical contéxt un;ig re-
cently. Now 'we think of synthesis as a type of simple’ lincar schema. To get
conceptunl meaniﬁéfbut of a sentence, the reader must apply a basic scg;ma
of collectlng a-set of words before computxng mcaning. You can sec this is a
varsionﬁﬁi'the scan= and hold program discussed earlier.

’Purely’conccptual programs of this type are apparcntly more diffxcult
than similar programs which contain reprcsentat13hal cues. RebuS'languagcs
.

are saxd fo be pedagogically simpler than alphabctlc languagcs (Farnham-

Dizzory. 1972). However, the trick herc would be to seclect pictorial cues

which are’exactly what you want semantically so that the comparison cperation’
is direct.
. We experimented with a rcbus tasb’hf the followxng type: A child was shown,

¥

Tesponse tisinstructiong. he read aloud "one rgd squarc.” He was then shown

PRURN

a card containing such things as bluc circles, green triangles, and red sqdares. .
— ‘ .

ond was a;ked to "find, what you said." Yéunz children pointed to any ofd square.

They did not integrate the number, color, Qnd_forh properties - unlegs they .

L e o :
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_ were specifically insPructed to listen to what thcy-thchsclvcs'wcrc saying.’

If they listcned, then they integrated all the information.

J, . ' . Lt . .
The expcrirent suggcstsxthat semantic intcgrative schemata are associated
with spoken language before they are associated with written language, which J

is no surprise. But the experiment carries a warninp for' rebus pedagogy. Do

- -

the schemata clicited by pictures match those of natural language? Does a

picture of a tin can elicit thé same schema as the word can? Unless we can be -

sure of that match, or at loast'}ure that the child is atiending to his spoken

schema rather than to the piéturcd schema, we should be. wary of rcbuses.

. . ,
~ - f
. . .
o
-

€onstructive Reading ‘ G : : e

In a constructive reading task the criteria are not given--the reader must
7

generate them as he goes-along. Of course this typc of reading involves
verification, which is to say--progpams in the rightmost columns include sub-

tou:iiss from colums to their left: verification subroutines, and sight-sound

sub.

tines. ‘ 4 . . : ,

We were not ablc to think of a type of constructive rcading task that
eﬁuld be carried out by the pre-reader, except, perhaps, ngkjng up mcanings .
to go along with graphcmes. - ) .

The beginning_reader demonstrafes constructive skills when he recognizes

the difference betwcen the word zun as in the sentence I can run, and the

-

word as used in the sentence gg,ﬁit‘g home nm. To understand cithjer sentence,

‘the rcader must construct a mcanimg test, and then verify it.

Tﬁ get beyond thqi level of simple dfsanbiguatiOnf the beginning reader

sust become able to use the semantic schemata we were describing carlier. Onme

t
. .

fsportant characteristic of the language-cxperience method is that it puts

v ., ] ) . ~.. 22
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childrén into a constructive mode from the on,ct of rcadxng 1nstructxon The

.

.dcvclopmcnt of a language-experience control’ progran always 1nVOIVcs con-

nections with scrmantic information the reader already Ras. Thc reader--knowing

\
o v .

this--can generate and tcst hxs on comprchcn;xon coals :
L}

A salient application of more complex schemata occurs for many adults when

they try to rcad, with comprchcnsion; a rccipf) or a set of dirccf}qu for put-

L 4

tfné a podél airplane }ogcthcr. A rgcipc tc11§fx0u'cvo;ything.y0g ncocd to know
if }ou already know it. As you rcéd'along, you must accurately pick ﬁp‘éucs'

for activating procedural spbroutidcs. These may.invquc th; siﬁplc diagraﬁha;ic
skills referred :B earlier (DIAGRAMS, MAPS) bug-thcy also involve ongoing con-

trols for incorporatipg.%uch subroutines into d morc complex program. “Urless

you are doing thai you are not really understanding many types of technical,

'scientxfic, or zathematxcal wratxng. . . - .

" In the final column, headed Remembering, we have tasks that 1nvolve
reading with intent to lcarn. According to Flavell' (1970), we should not cxpect’
that sort of reading in a beginner. Iéﬁccd, we.do not find it'in'many aduits.
Reading-to-learn always involves the constructi 'n 6f’siratcgics for dclibcratelyf
altering the S;spyce. At the levcl of simplc rcading, the learner may alter

’

énly a fhv‘sennniic elcments. At this ultimatc\xeading level, however, the

reader takes in informatxon which may feorganize largc portxons of the scmantic

network. For examplc, rcadxng Chall s book (1947) cau,cd many pcoplc to

reorganize extcnsxvely 1ntcrconn¢ctcd {dcas about learning to recad.

- . ’ )

Reading oonprchcnsxon consistg of verifying representatlnnal 1nd conceptual

elements of schemata invoked purposcs of undorstanding new information or gecn- +

E

erated for purposes of remembering infornitioﬁ for later use. We have described
-

what we belicve to be a plausiblc wechanisa for. tho perception of the visual

ohd ludétory eloncnts essentishgo the reading process. We subscribe to, thc

. 23
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_current view that scmantic memory 1s organized along certain linguistic and ‘

episbdic lines. We have cmphasized the importance of studying rcading in the

context of specific reading tasks, préscntcd in our taxonomy, for which de-

t i » *

ta:lcd 1nfornat1on proccfsxng models can be constructed. The flow charts

LamnEN

presented in this paper arc less than a first a"prox1m3t1on to the lcvc1 of
- 0
detail that is required to make specific predictions about the proficiency .

of rcading perforrmance in reading tasks.

\

-

This concludes Oué highly oversirplified walk through a taxanomy of reading

tasks. You are no doubt sccthing with altcrnativc suggestions--and that is the

point by lookxng at, rcadlng tasks within the framework of a single set of

/ +

theoretical’ prxncxples, we can see- contradictions, dlscrcpancxes, and inconsis-

tencies. But we can also see commonaliticsg, dcvclopmcntal trcnds, instructional

hypotheses, and regions for transfer of training.. We can see how basic perccp-.

sepantic rescarch may relate to rcading. If the research is telling

thing about the naturé of the P-space and the S-space, then we know it
N

ve relevance to reading, even though rcading may not have been specifically

under investigation. With a broad theoretical map before us, we can all work




o

Figure Captions

¢ .

's

Fig;re 1: Perccp}ual and scmantic elémfﬁts of tthh n information
processxng systea.’ ,. u - ‘ ‘ ..' Y .
Figuxe‘Z;' Process’ modcl for belong:ngncs§ d;gxszgns;—ﬁji' 4."
Figure 3.,“Responsc times ‘for bekongxngncss dccxs;bns. . ’ -
Fiéurqfll Language-expericnce chart ‘as an exnmplc of natural schemata. ) o
}1iﬁxe S. nght -sound corrcspondcnccs for saying the lcttcr'"a". v
. Fig&re 6. Flow chart ‘of control prograp for sxght sound corrcspandcnce

task. ..

?fgure 7.

~

hd s

q'

=

Flow chart_for Treading verification tasks,

* . ‘
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2205 (100)

1619 (100)

.‘ *

& Level refers o

]

‘outcomes of the decisions. .

-« 4

b Response tints and diffcrences in milliscconds arc classified for

thé model shown in Figure 2 and "No" or "Yes" to the

o N
) " - 34
’ ‘ Table 1 )
'yépdﬁ§e Timc.;._ £§r.8clongingncss Decisions .
‘ “Type of , , L Children ' Adult.s c-A
lespons’ef- Re'sp“onsc Timo‘-’- Rcspox;sc Tine Differcnce
.
© level 1 1904 (56) 1384 (a4) 560

Différence (2 - 1) 218 : 140 }
Level 2 o 2122 (23) 1484 (37) 638 : 1
ntf?;;epcé' (-2 . 468 LS4 ]
Sews L mo @)\ _mwan  m
"Ro" . 11891 (64) 1716  (44) 175
| Djffe?ence (No -{Yes) ' 7628 193 i
"Yesh . 2825 (36) 1523 (56) 997 ®
Mean ’ 586 ; 1
1
l
|
1

children and, adults by type 6f response. Per cent of total responsag
- 4s shown in parenthesis for each typec of decision, '

[
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Correspondences .
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_Reading Passages
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Taxoriomy of Reading Tasks
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~ Vetifieation .
Representational .| Conceptual
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Object Relations Narrative
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DECISION CHART FOR "BELONGINGNESS" SCHEMATA

Notice agent and -action (A1)
Is object in the set implicd:by (¢xpected for) Al?

Ji , . '
4 . -

Level § Yes No
- . - Generote action{A2)associated-with object.
Can agent do action?
A0y & &
_ B . :
Level 2. - Yes No

' ¢
; -
3’/ ‘ - ]
. - -
————

' Co.n‘ agent do A2 in the same context as Al?
. . (compatibitity test)

- r

Yes

34 -

NO__, : .9

.
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R Level | 'response: ..... because object is/is noi in ogent- .
‘ > ___action schemo '

'
is —_ »

Level 2 rgsponse:-"....—‘.becouse’ agent could/could not do action’

Level 3 response: "....becouse agent! could ,'/cou‘ld not do
action compatibly with originol agent-octic

~ CHILDREN ADULTS schema..... .
- -
b - 3000 :
. ) ~ ? _
2500 |- S |
_° T - ! . ) ,>
7 i Lever 5
y 5 - .
| L | -~ LeverT
SR il -
: "No' Yes'. "No" “Yes®
. / _ - Answer to Question .
a ) Does (object) go with (action) ? ’
e.g., baseball . player at Bat
letter” - - - man corrying mailbag
trfcycle \ man carrying mailbag

I hot dog player at <bat




Funny Colored Piclures

Blue pictures, red nictures, zebra pictures.

There vere small pictures and big pictyres.
‘ ~

The pictures weré not real.

T Just colors.

3

many colored pictures. |.

A LANGUAGE-EXPERIENCE CHART CUT INTO
'PIECES ‘FOR TEACHING WORD SKILLS.

£

b
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OPEN DISCUSSION OF GREGG AND FARNHAH—bleORY PRESENTATION
’ — .

¥ ?

-

CAZDBa You uid at the beginning of the paper Lee, t.hat P space versus 5 space
) is not eqml to decodim versus conprehension. 1 uondered if you could summarize

whst the difference between those two contrasts are?

°

GREGG: I believe-that decodirig, as such, occurs only when th.e.re is a breakdown
in ‘the ability to perfora ﬁska within each one of the cells of this table. 1In
other words, what 1 hHaven't lad;e explicit‘. is that there ;s a learning pro;:esa
that's gofng on, that may be independent of the pei‘ft;mnce that one obsprves
whien oo-eoné is performing one of thes; tasks. When one éan't perf.c:r- th

when one 1is faltering, then you have to fall back on some acquisition'habits, and
I believe that decoding as generally.used in the. utér:a‘ture"is one of those
hglvtul strategies for trying to uf:e' sense ;)ut of something tt}at‘?a: can't do’.

- e
* . . .

. < .
.

Thus, to the 'ext:ent.‘ that the P space is not elaborated, and you.don't
recos.niu large words, then you may fall back on some cognitive'strategies, like,

' "Caft 1 find the stem orftl'xg word, do 1 know what E{hia-oﬁe means, does the prefix
) tih ae .o.eth.tn;. does the suffix, can 1 separate out a ietter,‘ can 1 ép'¢11 it

“letter by letter?" so that aecodim is much more a collection of béhaviors, to

;ot. you out of trouble wbon you can't Just go ulong readim nomlly, carrying

out the tasks as-specified.

: ‘ S 4

" Implicit in m: 1 ae,saying is that there is a difference betWeen st.a;es oi’
‘ﬁ'togco. from the pre-reader to the sldiie.d reader, but- there is also a whole
: Eoiloouon of problu-“lv‘.bohiviou that aren't exhibited in® this table at
'411. . If you are at such apd such a level, and have elabont.pd P space and §

.pm, you ocan do t.hou kinds of thinn. 1f somsbody giu you some materials
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s th:t_ you can't handwle, then fall back on the learning strategies.

. . -~ . . - R .

e oo
MacGINJTIE: I wonder if "nmarrative reader® belongs under the “verification®

category? 1t seems to me that \mdent.and?fng sost_narratives, even fairly simple

‘ones, involves a lot more of conatructing. mder;tandims an¢ constructing images

- - than we usually give it credit for. 1f you take a simple story and try to

L 3

. understand how you can logically derive the images that you fors from reading

that atory, you find that.you are going ‘n a lot of elaborate thinking.

! .
P = : -
~ N .

GREGG: 'Ihis\_:la/ ‘preci{sely the kind of- question we hoped would come’ trcl

L3

* dipcmion, because we have had problems with that too. Let-mse see if ] cag,
reconstruct sose of our thinking, which says, for example, thgt the teacher has

: ' ‘? . - %
said, the child has aiready learned the fairy tale or the nursery rhyme, "Jack: .
and J1il1 went up the hill to fetch a pail of water.®" Thus the conceptual ideas .
aslresdy exist in . the long-term memory. /There already exists, in some sense, a

sob-t, a soript for "Jack and Jill went w the hill, they got the pail between

: ) 'ihﬁ, they got tbe uater " That whole tling is already ih the long-ters memory.
. ’ .

. ’rho‘uaohor now says, "“Ne are going to rdad this story about Jack end Jill," the

first w uporience up in here somewhere in Fable, and Jult saying “"Jack apd

o Jill* is enough to instate such a schema’ for the Jack and .uu story.

"We don't have to think of the child trying to ge‘_r/%it on his own, or
. figuring out what is happening, all he has to do is verify some words. He now
- starts rudiu the page, fouovuig along in sequence, "'Jack ‘and Jill,' .yes I’ A

know those two, they went up the hill,” and so on. o . .

~

‘ . [ . N
-
g ' | @
. B . . )
, Iz ° ¢ ., - - . .
. . -
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What I am sugg;stins is that a narrative description (already stored in
lohg-ters .elory), .could be verified at the level of reading skills.
Understanding \d_lat'a.going on invelves taking a few words',— saying, "0b, 1 se-e,
they are' talking about a Eguple of kids; th'gy are goi.ng for water." If you don't
know the story in .advance, (then you have to start putting .it ' together, ‘
constructing the problem space, as some of our people, Hayes .and Simon are
sn.agc:sting' with respect to adults in more complicated kinds of prol‘)lels..‘ So

unders.tanding is problem-solving.

~ -

Obviously for us to do our scientific job properly, we ougkt to be  able to .

-

cite wmore 1llterature than Jason and Clark on the stars, above object

~~ -

>

relationships, the. stars above thq cross, and the crosses abofe the star. ‘I‘t‘lese
are typical experiments, 1 .believe, where verificatiop gf object relatio:ishin .
voul;:l oceur. ’Beré the child is looking at pictures displayed befo;'e —hu. ‘ He v
mds the sentence, and asks: "Does the picture go ;m,n the sentence? .Does tl;—/
sentence go with the pi;:ture?' This is the kind of verification we have in mind.

. . - ) <
SUPPES: In the scheme you have on t:his p'reunt figure, wheh a chyilcl has to put a
sentence ",t.égetber, say he is reading a sentence in order'to understand its 3
-'nnir;, then there ‘is much more than {bject relationd involved. Take for .
example tl‘)}e distinction between understanding "This 1sw book® and "This is a '

fake book." The semantic relation between "red” and "book" is very different from

'

the  semantic relation between “"fake" and “"book." That's just a very simple

examplé of a semantic relation between words-’that has to be. so-ewhen_—.in the

ohild's memory system in a very specMNic way. Of course it is in their auditory .
' Janguage, and there is nothing abdbut 1:; as Such that. brin'g's_ out that -
particular semantic function in special way. But concerning the. rather

detailed pi‘obl- of how the parts are put math in‘terms of a'e-mtics, I' an

-

- 43 | -




.
L4
; .

L

’lcvel of p

}

de
L

4 R s ‘ .
. B .
h‘u 7...‘030 ‘.'\ i ' . N \?f f 46
- RN . ] s . \ - ,‘
not quite clear as to how you see that fitting in. T :
- ‘ -.E - o o
* 4

GREGG: .'I in fact egree with what ;olx ba;e just said. The complex meanings," the
sesantic relationships in the language, is in the child's language. The kid has

to knov that first; bhe is not(oing to get it froa reading, néceasarily, until

he'a at a very such lore'\dv’anced stage of being able to disambiguate logical T
propositions, for example, and presmably only a skilled reader can do that. an
Obvioualy tbere are many very 'subtle semantic bints and cues in our language,
that mtu our linguist triends started dredging thes wup for us, -ost.A of us ~
rellly didn't think about. - For exanple, *Flying planes can be dangerous." So

- parts of sppqch ‘havg to be dimbigmud as well. - . .

" what I seant to’ exhibit by t.hia' table, is a concrete veérdus an abs;t,bact.

izg, where t.bereflight. be visual magery, auditory imagery, and . -
word mopit.i ca'lis. A cc).l that says word recognition, for example, is the

4
one where the ¢ mrug; be working vith a workbook and see a picture of a ball.

The objec‘t is Sbvicua- Az'tbe picture elicits the child's statement, "Oh, that is -
a ball." The mnt ls, *pick out the word on the page t.bat. stands for that
TS . - -

object." ) . N L

Ed

&

~ .

And there®is "ball® and Jbat® and "bin® or "bag," and. the child has to do

.
.

‘word ro,o;opitign!in Bhe context of a prewiously set concrete.representation. And

-

‘verify, presumably, "Oh, yes, ball, I 'proceas'thai one, and it gets me to the

blot.uﬁ thht I ﬁmdy le . ' ] o .
Ces P ' i ) .

- ‘nn mbt.lotiu are Bou those are resolved, again. l agree, has

muautntmlmmwmnru. - ' ',

. . ] J

~ - . * ’ . L . - . \

L 1)

Take my example of, "This is a fake book®™ and "This is a . red book,"



.
.‘

' pﬁtting that' together rr@ the experience with spoken language?

« o -

~ alih havo to be analyzed and mderatood 1n different contexts.

' . ' ' ' ) 47
Jm 7"‘.“. ) . .

there 1is a different relationship between the two. Would you think of

understanding that py going back to the auditory representation of w;)rds, and

~
'~

FABIBAH-DIGGOR!: “To begin with, one would expect that understanding the
aenteme, "This is a fake boak’ " ia something that a very young child 1sn't going

to be able to do. Right? : B

SUPPES: No, I think'six-year-olds would have that concept. I will make a wager
on that one. I do not mean ¥ two- or three-year-old, I's talking about readers

now. '
.
.

FARNHAM-DIGGORY: If they are readers, then this chart simply provides a way - of

describing what kind of readers they are. 1f they can only decode, they uoul‘d

£1t into one cell. If they can perform certain _comprehenston opizrations. then

they would fit- into o.tber'cel-ls. That's all thig taxonomy means.

. | ~ ‘

GREO(_;: In orde; to make sense of Vubat you have just ui&, we are not. real{y

talking about the verification, we are talking about a complex verification,

where there is something- to be disasbiguated. Here 1§ a disambiguating
i homophone: "He hit ; home run,” or "He saw the boy run home." Here is another

case where there has to be some context in which the word is sorted, and the

e

.correct leanhg obtained. , Each of the different lean-ings of words that sound

. sorns Isn't there a level between word meaning and, let's say, cognitive

- sentences, ih terms of putting the parts together, that is-- .

o~ 45
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. . v e

GREGG: Those are the five hurdlés that we viewed as  sort ™ of the crucial

developmental issues that would get us Dbeyond word recogn.ition and to’

mderata';dfng words in an epiaodfc script-like context.

v S

.SUPPBS: What I am asking for is what goes beyomd word meaning, how much do you . |

break that dj;:gn, and what specifically are the theoretical ideas about the steps
' -

froma vord nag}x to putting the parts together. : -~

ﬂ;; theoretical step, I belieéve, is 1mrol_cins some context in which those

.

.

actlon, jgent, instrument scenario. "The boy hit the ball."-“"the baseball with

.

the b!' So there is an agent, the actiox; is "hit," the object is "ball,” and we
have got a bat. MNow, notice that one of tbe‘.sulﬁtleties is if you say, "The boy
hit the baseball;" you just know that it was with a bat, because that's the thing
tBat goes with baseballs: Be may have hit it with an old stick, because hie bat
wvas broken. Context is built up, and one pf those constructive frames, or

script.a"’ is moﬁd ‘and word leanings ®ale sense only to tbé extent that they

<t -

“match what is known about the constraints or tbe limitations of words in the

’

context. That's-as good an answer as I can give. - .

. -

P

The qv‘uuon is,~of coura'e, t:ob ;mat extent can we ‘generate c—qntexts,
schemata, - M, that are parsimonious. Al Newell a reu weeks ago at our
oonferonco on comprehension, sounded as if we had to have a schema for everything
wve did in the whole world. He said, 'Gee that is variable our heads are going

to be filled with all of tbue frames and ‘schemata and 1 Just .don't 'see any
future for it " Bopeful.ly thers. will be ao./ parsimony in the way that these are

-“

put together.

s are then satched or not matched. Remember, we spoke of an obJe&t','



~—BREGG: Of course the fundamental answer is all of it is ébso;lgtely true.
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McCONKIE: I would really appreciate it if you take just a -cgup_le of minutes and
te]:l ,l.,lﬂ out of all that you bhave said, what things you feel u; truly know about ) ‘4

-~

. . ] X
reading. What components of this scheme can wé ‘think of as being well .
» . -

established at this point, either beﬁause alternative views. of how one might

.

conceptualize this aspect of reading are 111631ca1, you can't think of any gtb&r '

way that "it might happen or we have very clear data that indicfate‘\that

~

alternative positions are unlikely? And what are really the base points in this
) e

development, the touch points, with reality. X

,

.
—— s .
.

f

\‘
McCONKIE: That's not true, because there are obviously alternative _possibiliuﬁ a
A - V4 .

| 3

to many of the positions you have taken.

GREGG: Take the ,nature of discrimination learning, tor‘ on'e. . Qbviously
. ‘ . ' £ .
discrimination learning occurs, it occurs rapidly, it doesn’'t oceur. holistically, "

obvioudly. Some such structure, as the discrimination network of 'EPAM seems

reasonable as a way of modeling.

h ] . P .
McCONKIE: Are you saying that there ias at this point ‘clear  evidence that the

1

acquisition of featural informatfon'is sequential in. nature?

-

T ok
GREGG: I was in a laborhtory the other day with a dove's brain open, with an
., L ' ) - .
electrode in it, and, boy, 1 eou;d put horizontal and vertical lines in different

pims in the brain of a bir&. That was pretty compelling, .You can get into-

= -

individual cells that are on and off, periodically.

N . ‘ ‘ N
7 o

v ’ ~ 5
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McCONKIE: 1s it clear at this point that the acquisition. of these features

./\.‘

s TN

GREGG: No, I didn't say the acquisition as-such.

‘ﬁedlgn: By acquisition, I mean vhen a person looks is there a sequence {n

- - .

which the _features are encountered, that some features are encountered before

others. Now, wvas that part of the series of testa?

‘MoCONKIE: 1Is that well established at this point?

L4

* i J .‘-
cnsoc: Yes, I believe 30.” What we m“:alkim about is a way of interpretinf'ﬁ a
N -

;reat ‘deal of infomtion .to a given set of data. 'l'bere are aspects of this

sodel of visual perception,, or this upecr' of visual  perception and auditory

A

perception, that \are sufficient to- demonstrate that visual oSJecta, audi't.oxjy

obJeci:s can in fact be asserted in this way, and y_iel& internal worpation;.
h re o

McCONKIE: Mow, my question is: HBassthe alternative position that features are

i P .
not detected -serially, but a m:ber of them detected at once, uan ruled out at

thu point? . -
i ./J . - -

14

-

" . PARNBAM-DIGOORY: Are you talking about parallel and serial processing?

»

' MOCONKIE: That distinction breaks dowh.

;48
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GREGG: Let's forget about that distinction. I have left ynspecified what these

tests are. No, they are not tge original binary tests of EPAM; *Is it a

vertical line or a borizontal 1ine?” s

Maybe at a vgry early stage of 'learnipg, the child may look at the letter E,
and the tea.cher may say, "Look, it is up and down, there 13 a stx‘aight line
- there." That may be something that is problea solving, but nay not necessarily be
a test 1in thia kind of atructure- I believe that these tea;a are org,anizationa
at the neuro-physiological level; and I believe it is a tree-rike, not a network,
set of Nh;iunhi,.., as we have.in this other memory structure. And it happens

Y

rapidly, and it happens in a few nma'ea ailliseconds, from 500 to 1,000.

-

. - .

These kinds of tests, it -seems to me, are entirely sufficient for

. discriminating all of the words that we have ever seen, all the

. lettors, all of the concepts, all of the auditory and visual stimsuli
10 that  we
will pick up in a lifetime. In Just 10 levels of these, 10 ,

figure it out. How many words-are in your vocabulary, bow many different scenes,

i.luoi can you create by‘ hand and eye? You lmou; 1 believe the recognition
semory is entirely sufriciet;'t to Tecognize everything that ybu will pick up in a

" lifetime of visual discrimination learning.

McCONKIE: Now, what I gather that you are not saying is <tnt other alternatives

have bees excluded. 3

’
—

GREGG: What are the other alternatives; that is the cr\ﬁul issuve, isn't it?
- 4

s

4

- -~

. Y.
i

But you are not saying at this point that other alternatives have been -

.

T,

-
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ummcou : What is an example of one? ) ' ‘ . .

-

. ’
/

uccbin;: That's what I am trying ¢o Pind out. Is this the chosen alternative,
 because this was the pnly alternative which we have at this point that will do
it? Or are tim-e are other alternatives, and on the basis of our present data we
can say that things are being hmdle: sequentially in terms of these tests, for

instance, instead of not sequentially, or that this.is indeed a tree structure.

‘GREGG: We are going- tnymb\.ck to perceptiol'u,' they bit the fan.

McCONKIE: Or are we working with a model which seems to be sufficient without

. considering others?
GREGG: I think much of the confusioh arises because we look at diffsrent ny
of practice, different dﬂoloﬁcnu of the system and we are seeing snakes from

- the olophnnt‘a tail and trunk, instead of the barn door that we should be looking

.to B e .

v 7 . .

WEDDINGTON: Isn't this predicated on the muﬁtion that reading is occurring m{ :
P \ Y - _

the same language that one has learned to speak? What happens when you take the

youngster reading a language dirremt:tra the one in which he has léarned to

— *"f;

GREQG : &-enu speak of raduta; aquiring a’ second language, or it could be a
third language for tho buiuul child who has two languages at home. HReading
_can be s next level wya t.hlrd lmug.o, orhliou:ninc French on top of a npative
dialect, basic English. The reading bould be a fourth lainguage. x;ou of these
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is an encoding, a representational fors, and ob;iously there are ve‘ Ereat

difficulties. : ' .

N

Remember the slide with the dotted line versus the solid line? I1f the child

hears one kind of sound, and lgoxs\\ at something, and then at home he hears.

mther kind of sound, the reading isn't going to ilelp at all. The pointers are
going two different places in the memory. And so taking that kind of. distiﬁc;ion
into account is critical for the development of a structure of the”sort that we

are talking about here.

You have just atg't.ed a 'fundamental ' problems for the desién of reading
instruction: To make sure that the grapbe-iq uterialﬁ are pointing at the :;mt.
th}us_, the correct things, the understandable things .in the child's memory, the
paturalistic things.’
liSlICK: Diana Natalicio's paper tomqerow will have a good deal to B3ay 'about
exactly that kind of relationship in the bilingual prograa.

.

- _ . " Recess







