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Analysis of Behavior in Reading Instructicn

James G. Holland ) v

Univeysity of Pittsburgh

’

My aim,in this paper is to illustrate the usefulness of the
experimental aflalysis of behavior to the design of reading in-

. struction. From the pe'spec*ive of the analySis of behavior, all

instruction, including instruction in read*wg, conSists of ar-

ranging sequences of contingencies. ~Each contingency has three

parts:

student

a consequence,

(a) some material is presented to the student;
interacts with the material;

frequently a reinforcing consequence.

(b) the

and (c) the interaction has

By concen-

trating on this deceptively simple!concept of

"contingency," I

' hope to demonstrate that its implications. reach far beyond the-
"behavioral-copy-editing" level to providing a new basis for con-
- trasting the modus operandi of several approaches to tedching -

infitial reading.

-

When contingencies are effectively desighed, the material
p;eseq;ed is appropriate to the student's current level of Achieve-
ment in'@ﬁe subject, the interactidn is a behavior that takes the

‘ learner another step toward mastery, and the consequence rein-

) forces the desired newly emitted behavior. Instructional.mate;
rials can fail to establish ef‘ective contingenCies eitHer by
providing inappropriate cues that allow the correct answers to be

l ‘ . achieved by trivial student behaviors, or by eliciting behaviors )

719 tod
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only. superfic‘ially related to mastery. rBoth’problems can be .

i1lustrated in relation to reading‘instruction. I will begin

with the first and probably the. most common--inappropriate cue-

.

ing. ' . ‘ .

Inappropriate Reszonse Contingencies:

Usually in an instructional situation only a small parthof
the student's activity is public and observable by the teacher--
a question is answered aoout paterial the student has read; or
ap answer is written to a problém in the lesson material. fne
student's £inal pubiit perfor:anceWShould depend upon the tor-
rect execution o? the private act--a correct answer shou ld 1:-
dicate that the material has been read or the problem worked .
out, Over-cneinglor inappropriate cueing énables the student -
to respond_correctly without having actually performed the task
that the lesson was intended to evoke. For example, when a
teacher has students "read",aloud .togetlier, some'children will
nespond on the ba51s of cues provided by other students rather .
than on the basis of the printed text. - Such Tesponses are "mis-
cued."” The importance of insuring appropriate response con-_
tingencies is often underestimatéd because of the apparent if-
probability of. controlling a. child s behavior by very: subtle
inappropriate cues. Psycho’ogy s famous ' 'horse" story is an ’ -
111ustration of how, given proper training coﬂdstions behavior |
can be controlled by inappropriate stimuli so subtle that even L '
.the source of the ques. the horse's trainer, was rot aware of .
giving them. , e 4 ' ‘ o .

- | £ . ' ' C
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[ v Many students of general psychology are familiar with the
L . .stdry of Clever Hans, the remarkably intelligent Russian trot-

} ) ting horgé, who had (in the hands of an'eitremély skillful -

:eacher) de~onsz.u:ed -an ability to count, perfo;m arithmetic

} _ problems, comprenend ccmplex questions, spell, and even read
(Pfungst, 1911). Unfortuna:ely, Héné could not talX so0 he

,‘ would manifest these skills by head shaking, and pointirg, or

by‘tépping out numerical answers with a hoof. In demonstrating-
his ability to read, a series df‘wofds:(in German yet) were '
placed before him an .d he would peint with his nose to the cor-
rect words., Hans's teachér the rezarkable Ferr von Osten,

. used friendly encouragezent and rewards in the form of bread’

‘or carrots. He worked entirely ‘withcut aversive consequences--
‘ - and this in 1904 while Skinner was but an infant in rural east- b
- ‘ern Pennsyivania! .

The first group of scientiété evaluating Hang.was quite
taken in. A second group discovered that Hans could solve
problems only with an informed audience. For exﬁmple, if ﬁer-
sons giv1rg the question did not tbeﬂselves xwow’the answer,.
Hans was unable to solve it,: and, in a more revealing instance,
$f the audience and Hans were given different questions, Hans

. answered the question put to the audience. Hans had lqa}ned
to respond to subtle cues from the audience. To determine
ghether\bf nof Hans coula read correctly, the audience had to
identify the position of the correct word amd then watch Hans

. * - .make his choice. 'In doing so, the audience gave Hans the cues
‘ needed to get his carrots. Ygfrﬂgér von Osten himself

- ' g
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believed that ﬁe'bad trained ﬁan; to'perform.én an intellecthal

. .level equal to normal thirteen- to fourteen-year-old children.
. . r B - B ' )

Indeed Herr von Osten hdd used a'careful training sequence.

On' the targeted ski lls he began wlth an ertreﬂelj siz plxbzed

subject ratter.. . For example 4 1n'teacH11g Fans to read," he
3 . .

first Caugﬁe eﬁs-to indicate a 51ngle word, then one of a +

pair of wcrds He phx;ically guided the earliest responses, -

-

"~ then indica:ed then with gross physical cotions and then more
pRY

subtle signs. He was always ready with carrots and bread at
the instant that hls student. followed his- lead Two pfogres-

sions were present in this training procecure--the targeted

. : " [ .
_tasks increased in cozplexity and, at the sate tige, the ex-

-
[
traneous cue of physical guidance, jestering, etc., decreased

gradually until the trainer himself was unaware that he was
still providi ing gués. Unfortunately, the targeted cue), the

text itself; never. gained control. The fading stimyli, which

‘'were noé'completely removed until the revealing experiments

_wWere perfor- med, continued to control, .
The lesson of Clever Hans has been dlffxcult to learn.
Af the 1975 APA convention an experiment was described in
which a severely retarded girl was taugﬁt a sight vocabulary
of 54 words or phrases (Rosenbaum & Breiling, Note 1). The
reading miterial appeared on individual cue cards end in-

cluded such phrases as "point to the car" or “poin to the

man smiling " The girl responded by pointing to one of sev-

,eral ptctq;es on qarde laid out on the table before\her. .Dur-

'1n; training,. if she,was correct she was praised and\given

< . Analysis-<of Behavior in Reading Instructioé
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'candy. If incorrcct tHe,ﬁzper menter read the instruction

.A aloud himself and z:or‘ek_g_d the behavior for the subject. AfteT
* ~
a péuse the ca:d was presented again and the s;udeq* prempted
. . . |
to do what the card said. If necessary the stbject was phy-

AN
- slcally gu1ded tH*o gH the beheviof’ Learning appeared to be
- \
. am321ngly rapid--after oniy eight 15-20 ‘minute tralnlng sessions
-, the severely retarded schect was close to lOOa correct.

' Y

The experlﬂente*s were malnly interested in 1dent1lying

o ‘
. what rein £orc ng aspects of the situation.were lunortant
. e
Candy was first eliminated and various attempts uade to obscure -

the face of the experizenter. But none of these efforts had
. i pt

v

more than a oinor dlsrust-ve e££ect on performance until a p%o~’

- Jector was used to preseﬁt the cues ‘and the experxdenter le :
‘ " the rooa to ooserve through a one-way mirror. Perfomance

. then disinceg'ated to between 102 and 35% correct on various .
.sessions. It seems to me that the ghosc of Clever Hans haunts
this experiment. |

When both Cléver Hans, and a severely retarfed child can
convince peqple especially attuned tofche misdse cf cues that

they are "reading,” can we possibly be surprised by the whole-
sale failure. infnaintaining approprlate_response contingencies
in thé traditional classroom? John Holt. a leading author in
the educaticnsl prq;est llterature,ﬁpcovides'many*examples
from classroous of children using idapprdpclate cues--cues
whlch clrcumvent the to-be-learned skill.’ Id dne instance~(.
.' he describcs a classroom-in which che teacher was perforuung

a drill on the blackboard designed Lo teach the idcntification

P

\ .
] _— )
. B .. . X .
. - ——
o . -~ . ) . . ,7
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- of nouns, adjectives, and verbs. . She arranged three columns
. . ,
\\ on t¥e blackboard, one for each-category, and as she said each - ’ A
4 ) . i ’ . ’ .
. . word she asked a child in which coluzn it belonged. ' as Holt
" ' . ] . . ‘o
- déscribes it: - ;o
* ts
.' . V4 . - . .
. the percentage cf hits was rezarkably high, especially
) : ’ . .
-since it was clear to me frcz the way the children were
talk&pg and acting that they uadn t a notion o{/whac
/ ) Nouns, AdJecglves, aﬁd Verbs were’. Finally cne child
said,_"Miss r , you skouldn't pcint to the answer
each tize." The teacHe* was surprised, and adked what

she meant. The child'séid, "well, ycu con' exactly

point, but you kind of st nex: to the ané"er "

-

fhi; was no-clearer, since 'He teacher had been stawd-u

ing still. But after a while, as the class went 06 I A ‘
‘ ' . thought I saw what :he girl meant. Since the teacher \

wrote each word down in its proper colu:n, she was,

in a way, getting heéself ready to write pointing her-

self at the place where she would soon be*writing. From
" o the’ angle of her body to-the blackboard the children™

picked up.a subtle clue to the <correct answer (Holt,

. 1964, p. ¥5). !

As though this were not.sufficient, this tehche}'kgpt
the three.columns aﬁérqximaiely-equal in’féngch.’ Thus, the
first ﬁord after the columns came into balance might be a
- blind quess, but for the next there would be one chance in
two to get it righc "and for the\Yinal word the correct column : ]

1 ,
vas a dead give away, ”’ . 8 KIS ’ -




'designed contingencies in a progression "of tasks that result

‘Analysis of Behavior in Reading.Instrugtior

Holt ﬁescribes many.-such fa{Iures-té assure a éontzﬁgcnc
relation betieen correct, performance and actuval mastery in the
classropm. It seems likely that Tost of us cah think of a host
of exacples'from our own experzence. The new educational tech-

nology stould help the teacher who is, frankly, faced ”~:H an

~

almost imposiitle task. - Indeed it does help, but even with -
technology add with theory-inspired design, there are problems ;

., r . .
of inappropriate contingencies.

0. K. Moore's Tzlkinz Tvoewriter. One technologicall
Z .

based effcrs inTeading inscruetion received cconsicerable pop-
1

ular attention in the 1960's, spurred by 2 film repcr:s showing
a few children learning to read using a ‘"alkﬁﬂg Typewrize er"
(Moore & Anderson, 19‘0) In the film, 0. K. Moore' { daughter

and a few other chlld-en :nder careful adult guidance, use an’

electrlc typewriter. Early in trairing as the child strikes

a key the adult says ité letter nare. Later the adult approxi-

mates thelphogic sound as a key 1is gkruck. Next a projector

presents letters and tﬁe child matches the létter:by.striking
the\appropflate xey. The adult operates a hand switch to cut

off the power should the chlld begvn to strike an' inappropriate

key. When the approprlate key is struck the adult pronounces '
the phoneme. Later the projector presents whole words and

still later, sentences._ The adult continues to use. the hand

switch to cut off power before inappropriate keys are struck .

-and to pronounce the individual phoﬂemes and the complcted word.

The entertaining filmed rcport gives the impression of well-

’

in reading. : 9

© N | o
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. anortunately. the film is not sufficiently- detalled to ,
.permlf: one to ascertain preclsely what ele:nents of the descrlbed .
procedures are effective pn whether. there are.other, perhaps .
'unrecogniaed, rgles played by the adult. Mhen the "talking

g :ypewriter" was fully auto"ated, it became possible to exaqine

3 4refully tbe efrects of the procedureéland contingencies L
I : : Automated equi nr, prepared by Edison Responsive Envxronment
: '7oroduces legte nanes or appropriate phonemes automatically as.: -
\ - a éey is stricks 'Whén the child is to match a projected letter, ‘

Tinapﬁropriate keys are locked permitting only the ‘designazed

i key to operate Richardson'and McSweeney (l976) then set about
the task of experlmentally evaluating the 'talkiné typewriter"

‘ procedures and found the results most unlmpressive. Ia anal-
i yzing the fallure of these procedures Richardson and McSweéney : ’
noted that in the initial free exploration days,when.a’oress
'on any key produces the appropr%ate sound, there is, in-fact,

. . absolutely no contlngent relationshxp between the keyboard let-

. ter and the 5poken sound so far as the child is concerned The .

A3
)

child does not need to look at the letter nor attend to the
produced sound even though this phase is supposed to- teach
lecter sound’ associattans Thus many children fail to learn

/' . . -
o
.

In the later phase "when the child is shown words or let-

these associations’.

.- ters, and is to type eorresponding-letters, the automated key-
. board locks all incorrect letters. The child need nmerely hunt -
among the keys to find the unlocked one and, in time, type as .

perfect message withou: attending to the visual display, the¢

..
| S 1o B
. ~ - . . -
.-.' ‘. N . K
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\*Tngfers on the keys, or the sounds produced in strlk‘nb rhe Pe;s
‘ '. If a Chlld has corzpleted the first phase wit‘roat learning lerte*- |
"sound associaﬂions, it isrespecially likely that he or she wll‘
continue. to perfora in this non-readlng way. And that Chlld o
will continte to succeed! ‘llothing in this "advanced" phase - R .
‘assures.;n;; the child will attend to any grébheme-phqneme'és;-

sociation. Clever Hans lives in the age of technology.’
: 2 87

>
19
—

- Teaching

’

Thus far I have focused on prcblems in assuring appropriate

responsé contingencies. Ye€ one could dé%igﬁ items whose cor-
rect solution indicated appro;rié:e learner behavigr, but which
‘ .the.ihtended learners simply could not solve. nlthoush such,
items assure appropriate response contingencies for correc*
‘ . ansyers, they are inadequate” as‘teaching items. Good materials
f// _insure that the children can successfully per%oré the behaviors o
cailed fof'by deVvising, a careful/progression in task complexfty. K
© . ' To devisé appropriacé-progressions in task Eoﬁblexi;y, Wwe
"'-F'must undé;take a behavioral analysis of the to-be-iearned task
and of the entry:behavior of the learner. As a first step, - é‘
reading might be analyzed as follows‘ Competenc readerg rec-:
ognize a ld:ge nunber of words And have vocal or subvocal be-
ha&fors‘undef control of whole words or phrases such tha: P**cei*'
rate of reading is far tao fast €or single érapﬁeges'and pho-:
nemes to be func;;bnally‘serving_as stimuli. In contzrast, non-
Azeading ckildren may have subs;é;tial‘%peakiné and l}scenfng
_ . 'iocabula’ry but they do :;ot .ye't have these réé.ponges‘,hnd'er' control

- i . - . rd

- . . f
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~: of textual stimuli. Children.learning to read are confyronted,:

then, v.iit’\h'elnsters of 'visuzil forms that are iqighly similar to . <

‘gne ‘another. Yet these alrost identical forms were arranged

-

W - -

by the}wrlter in response to the QEduence:of sounds in which
the individual Lﬂmts or cHeracters are controlled by ‘a cor-

resPondlng sOLnd‘ For sxllled readers the resulting sequence
Sp so :

* - controls ‘their roal (or subvocal) behavior so that.they will #

say. the word ot phrase that the wrlter said, Jhen conrrontlno .
2 — A
an unfa.i er cldste:.oF e“a*acters -the reader can fall Bacx

-

on respondin Yo a smallér unit than the total word by emitting

P

the sounds e%e:rolled'by‘g:oups of,syllables or, on rare ‘oc-

CESions, eveq by the rud-v1dtar graphemes, *hls skill (respond-

i

ing teo a new comolnatlon of letter forms to prodtce the: sounds

- similar to those produced by -the authér) is so uniformly. de- ‘

-

. veloped throughout the literate population that a single au-

thor nay generate.a'completely.new word and -have it quickly be- !

) come a part or,everyOWe s readlng vocabulary. Conslder for

.

~

#xample, the word EEE:E . Coe -~
‘And’ "snaru ‘might be the requnse of the hep Engllsh-
speaking chlld on-firse _discovering that many 1dent1car prlnted
letter forms, in’the context of other letters; must control:
different sounds (such’esrlong_and short vowels) and that ﬁany
.different letter ferms‘cdntrol the same sounds (c or‘g fer\/k/).
The reading teacher then, has the task of getting‘the'donreader
bocﬁ to read & large number of words without resorting to smaller
unit decodidg and to decipher new words despite the lack of a

aimple phoncme-grapheme correspondcnce in English The earIy
12 '
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tasks must be manageable by the child and; at the same tire,
v . o .
must progress toward the targeted behavior of the proficient

reader, The hotly debated issues among’ lo look say ~phonics,

and lingu1st1c appregcﬁes are anda“entally dabates on what
4

form of early steps are both-manage "the ch 1d and use- -
ful in progresSLng teward profici ihg. I, propose at

this point to descrlbe some ba51c‘f'nd1ngs from the- experlmental

LA

‘analysis of'behav1or which bear on these issues with the hf?zb\-e///

of suggesting a gpeoréfical rationale useful both in dbeiding’
among approaches and in sharpening the execution of particular
research findings in théﬁ%esign of reading instruction involves

a relatively minoy tiatter in sequencing..

)

Whyﬁbegln thﬁL;he alnkabet7 Chall (196f) ooneludes that

uteaching elther 1etter names\br phonle values 1s necessary be-s

fore beginning reading 1Qstructiqn. The basic dperant litera-

. ture prevides a ratiouéle'ﬁof the usefulness of early zlphabet

training 11xone of the best knotm and most fundamental findings,

»-

the pﬁenoqenon of stim//es generallzaflon In the typical de-

’ mdnstratlon a given ppint on a stimulus dimension (for exaﬂple

-

a particular wavelength\of llght) is the occasion on wh*ch a
teaponse wil be intermittently relnforced and, as a consequence}

future presentations of thq; wavelerigth result in résponding.
/

‘During a/later test phase, other:points along the stimulus di-

' mension are presented. These too will result in some rcspond-

1ng.‘ For example, if the test color s fairly close in the

¢ [

_opectrum to the orginal trained color it will evoke 3§“°3t .as.

- -..‘ 13 /j .‘ ) »
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much respondi/g~as the original stimulus The frequency of

-

responding decreases with the distance from the trained stinulu,s, ‘

\_

< * but a sizable amount’of reSponding is evoked by stimuli that

- . ' -

S are a’con51derable dxstance away. More prec1se differentiation

2 of the stimulus’ dimension results when,;e5ponding ‘to,one stimu- .

[

lus is reinforced while responses to other stimuli even quite
. ¢ s
cloée to it are unreinforeed or when.each stimuius is trained

*

to a particular response (Nevin, 1973)
" Letter forms are quite 31milar ‘to one anothe; In fact, ".

< /- ve might say "all letter forms look alike to us' until we have

,become personally acquainted for;example by being on a -first-

name basis with‘them. Until some diffential response such as

the letter name is learned, the child would be expected to sEow

stimulus generalizatiowfor létter forms by responding to dif- .

]
5

" ferent letters as though they are the same. Although critics
‘of teaching letter naming are correct 'in contending that the
‘act of naming letters is not actually a part of reading, dif-
nferentially’responding to letter shapes is a/pasic part of .
- o | mature reading. ¢

"Errorless" learning research and a comparison of three

early reading techniques. The basic Operantgliterature also

Jhas aomething to:contribute by way of rationale concerni g some
,;.\ . contrasting aoproaches to oroviding a suitable series ofgiearn-'
e ing tasks that introduce the novice to reading Skinner's
earliest work emphasized the gradual shaping of a new skill and,
‘ hence. what has been called "errorless learning . Reading cur- . ’

T4 ilculumsapproachei have always had some form of progression; to

: H
. o v bave started with the complete rcfﬂfng task of the mature reader




limit of sensory capacity. For example, Clever Hans's trainer
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would be folly ] But what is asked of the beginner and how do

the early tasPs relate to later proflciencres7 These are the

»

issues whlch d1v1de contest1ng approaches and to these issues,

.
- M .

I believe, recent basic research on errorless ‘learning relates:

This gesearch has been attempting to determine the conditions’

necessary for attaining new discriminative controtl errorlessly

_(Sidman & Stoddard 1967; Terrace, 1963; Touchette 1968) .-

vrorless sequences-are uwsually successful when the progression .

is from a prominent’stimulus to a mqre subtle 'stimulus- along

the same dimension. 1In fact, a simple gradual progression on

vt

the same stizulus dizmension can easily carry control to the

-

. ) -
prominently signilled the correct response with gross gestures

early®in training and later, unknown to the trainer, maintained

o

very subtle physical signalling. ' -

-

. A'problem arises when there is no means of establishing |
initial control on the relevant'stimulus dimension: A common - '
solution involves palrxng the target stimulus with an irre}e-
vant, but highly promlnent, stimulus which can initlally con-{.
trol the response In Clever Hans's case, the physical gES-’
turtng cues were supposed to be faded out until Hans was under

exclysive control of textual stimuli. As we hdve seen, when -

the fading stimuli- were indeed completely xemoved it was shown

:that textual stimuli had never gainéd control. This fading

cue technique, ‘common in the laboratory and instructional de-

sign, is frequently called a "transfer of stimulus comtrol." VARiate

4

‘Unfortunately, the technique is unpredictable--sometimes ic

f

s T
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works, other times does not Instructional designers often 7
Y 4
. I f:lnd that developing a successful fading series involves a te- .

d:lous trial and error procedure. Occasionally, when formative

evaluation of instructional design is weak or absent, an un-
successful fadmg series may survive to haunt users of the
finished- currlculum materials. Basi'c resea\rc;h on fading cues

' recently; completed at tthe Learning Research and Developxrent
"Center ‘by gudlth Doran (1975) offers designers some ~gu1delmes
for deveiopmg -successrul fading series, and also offe:s a ra-
tionale for ch'oosmg among several techniques of begrn*né

' reading mstructzon

Doran (1975) reasoned that during a fadmg sequence, the ?

fading.’ stimulus and the target stimulus zomprlse a compomd

. stimulus smilar to the situations often studied in select-ve .

1

atterition. Initlally, only the fading stimulus controls the.
resi)onée. wShe argues that the criterlon stimulus- w111 gain ‘

control at the_,end of training only i{f it hegins to share con-
'.tr,ol wf*th‘ tﬁe fading sti.'.mul‘us’ sometime during the fading se- -
quence. '}’ixis shared control should happen consistently only

- when 'the/target stimulus itself. is sufficiently promine‘n’t't"{at‘
the subject can begin to use.it early in the fading series, If

%ofh eues do not share control well before the fading stimulus

x

has beefi completely removed the sequence will essentially ‘train

finer and f%ﬂer discriminations of the 1rre1evant cue stinmulus,

-

- -In Doran's experiment children acquired a size discrimina-
tiou for circled projected successively ‘on a single transillumi- .
4

R nated kéy (see 5;"i‘gure 1). The positive stimulus (S * always s
o 16 . - -

L4

- o~
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8 brightly.illuminated 14 tm-diameter circle. The child responded

- e e e ar e e s Eh S e s S S .
'

A
' _ b A s )
! by pressing. the illu:inated key. On S7 trials, ‘'responding was

[}

-— e e s e e en e P e e wv e En

intermittently reir‘orced

P
-

The negative stimulus (s~ ) was a, smalle* circle On S~

i

. - trials, responding was never re*nforoed During training, ‘a
fading stimulus or irrelevant ‘cue was superinpozed on the S~
circle In this instance, the fading series began with S~
a completely dark key to which children did not respond and
gradually over a series of trigls, the ST was brought uwp to ' .

'“;i”*““*“full brightness Thus, the prom*nent irrelevant cue - -was bright-
. ness, and the target discrimination was c1rcle size.
’ There were-three d-f erent problem diff iculties involving
N three negative stimuli (8™ ) of different sizes. In all problems
the s* was a 14 mm diameter- circle. In»problem A, the simplest
. problem, the S~ ,oircle_diameter was 5 mm, easily discriminable
- from_3+. In»the intermediate prohlen'B the §° circle diameter
was 19 mm, and in the difficult problem Ct 12 om. since st
;:;nd S™ ' were never present simultaneously._a 2 om difference
in diaheter'wes a very difficult discrimination.
After each block of ten trials. two probe stimuli were
. used to identify ‘which element of the .compound stimulus con-
trolled responding (Fig. 1). One- probe was the current S°

.' circle size, but at full brightness. the companion probe was

the st circle size, but at the brightness appropriate to that

¢

ERIC N :
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-lines in the first three 6r four blocks of trials indicate that
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point in the S~ fading series. If the subject reSpSnéed to the.o
smaller, fully bnght c1rcle but not to the large, dimer cnircle,. )
responding was controlled by the 1rrelewanc fad;dg cue, brightness,
alone. If the subject did not rﬁspond to either p;obq, dual - con-

trol was indicated since neither size nor brightness alone was
sufficient to evoke a response. Responding to the largejvdimmgr
cifcie but net to the small, bright circle indie;ted éontrol by

size alone. Flnally, if the subject resppnded tdo both probes,

neither sfi inulus was controlllng the* response, a condlflon ~h;ch

\\ordlnarllj prgvalled when the subject was reSpondlrg to all S '§

» ] . : ?

__in training as well.

. ﬂ | .
Figure 2 shows data for five subjects on the most difficulc

A

e Ge em Gw e s Gp D e ep s == o TS .

G eEs e o ows o G D ey W eE e I @E @

of the size dlscrxminatlons (Problem 'C) on fbur successive

daily sessions (C,through C,). The data are Yhown as. indlvidual e
C . . -

records for each of the_children in each of the sessions.” They °

. -

are plots of trials on which errors occyrred. The horizontal ~ X

performance was totally error free. The scairstep effect in the-

final blocks 1nd1cates that as the brlgptness cue became too
"f
difficult and finally impossiblé to use, errors occurred in the

o ‘fprm of responding to the S~ . Typically, in the early trials

consiscent control by brightness 1s indicated by the first, sec-
ond, and third probes, followed by control by neither for the

ﬁ;th and fifth probes. In the final and criterion phase, .
- -18 : S .
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without a brightﬁe;s cue, there dre extensive errors.
. < The cenditions represented here are ar;alogdus to, those

seen in curriculum materials inm which a prominent irrelevant

) I - .

cue is‘used to assure initial correct responding, and the 'ir-

relevant cue then g*adu lj faded out. VWhen there is no ‘cQn-

tingent relationship for attew?ang to the tar%et dzmensxon and

little llkel1hooa that it will enter 1ﬁ€3~3 controlling rela-

tionship beca"”e of its relative lack of prominenco tbe facding

.sequence will frequent 7 fa*l ‘to assure the de51red ‘1ﬂal per-.-

H f

formange. . -

-

In the secondizsﬁﬁition iP Doran's study, children first
learﬁed the easiest of the three discrimina;ions»{?roblem A,
then the inﬁermedlate.one (Problem B) and finally the -most. dif-
. -ficult (Problen C). T"tis sequence involved a pragressxon on
.the\relévant target di;esion, cgrg}e size,'from,e iest Prob-
lem A to the d;ffiéult Problez C. In each individual problem,
however, the brightness fading series {1lustrated in Figure 1

&

was 2?ed. It is apparent from the data presemted in Figure 3

Ve

that thegeafive SubJeCCS coLlectlvely made very few errors in
learning, and only one of the subJects Ara, éhowed any ertg*s
in the criterion phase of the diff 1cult problem. Typically, -

before che_;riterion phase of each problen was presen*ed,epe?bes

. tndicaced ¢ither control by size or, more often, dual control
" by siz and: brighcness. o ' . ' .
. X ' 19 . “
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_Because of the striking difference in size between S and

e P

- \ '
§ -in Problem A, brightness fading was successful. Having.got- -.‘

. . . 4
" - ten size to control respcnding in‘eone problem, it was easy to
3 - Ld
"7+ establish it in ‘successively zore difficulc problems. Apparently, .
»
then, a progressionion the target dimension maintains attention s
“ :

to the relevant stimulus’ and assures success. 'Relying on fading
an irrelevant cue diménéio is a questionable‘praccice which,
when it rust. be used, sha;Id be paired wigh\f particularly
salient targeted stizmulus which can then fprther‘ﬁrogress
toward an increasingly>subtle crijerion discrimination.

L : Stepping Stcnes to Readinz. As I iIndicated earller, ap-

proaches to establishing a useful progression in the teaching
of reading differ in ways relevant to the Doran study. The
: : ol
o . .
unique feature in a reading curricelum prepared at the Learning .

Research and Dévelopment Center called Steppinz Stodes to Readinz

(Kjeldergaard, Glaser, and.Frankéﬁstein, 1973) is it§ use of color

to code the various graphemes. A given color i; associatgd gich
. a8 single phoneme even though the phoneme is represented by various
graphemes. For exampie, purple was used for the /i/‘sound in
high, kite, and fly. Moreover, when a{gi;en letter form is as-
sociated with:difZ§;en:'phoneme§, the color codiﬁg functions to
distingﬁish them. For éxample,‘in kite, kit, andifir, the letter
‘"1".gedid be printed in purple, red, or dark green reépectivgly.

A total of 11 colors were used,’buf vocabulary was choosen so

" . -that no page had more than ‘five cblofs. Here then is a réading
; program that has as its major feature the use of quite prominent | .
> ‘

fading stimuli irrelevant to thé targeted stimuli of letter-form

A)

Q : "" "'. 20 .. ;
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discriminations,. spelling patterns, and contcxt indings from

’_ the Doran study “would predlct some drlffa.\CUI y w1t‘1 this approach.

An expertmental evaluation of-Steoping Stones to ’eadlﬂ

/.

:was carried out by Helen Popp (1972) and soze of ber results I
find compaé ble wlth the suggestion that‘thts {;d;ng tecbgtque’
“might be inef;ectlve ﬁer study not only ;valuatgd the.stan- -
dard version of the progran, but had another group usé a-"re-
duced color version™ wnich dropped the color.codirg Eoré‘qsicklyt
The Qertion which dropped the color toding :ote quickly gave ‘o
s8perior posttest results, This superiority of thetfaster f;d-
e ing held as well for a "low readiness" étoup;that the igvesti-
gator had thought might need the mo¥r color prompténg. They did
not,’gossibly because the color promﬁting was not helping. It
. : is unfortun,at.e that no version was tried t'nat'h;d no color cod- .
ing. We cannot conclude from this study thatlcolof coding was

no help at all, but the basic data from Doran's study raises

this suspicion and there is no evxdence to dlSpell it.

!

Modified alphabet.' Another way ‘to attain consistent cor-

- respandence between graphemes and phonenes in early reading is
to modify the alphabet so that the.printed fo*ms are in a (more
or less) one-to-one relationship with Engllsh phonemes ~ Dia- - --
critical marklngs are_émong the most common and least extreme
of these modzflcatioqs“ but one which has caught most attention -
;ps been Sir James Pitman's Initial chahing Alphabet (ITA) con-

- sisting 3(164 chpracters, each having single phonemld?value.

@ - )
* . . N\
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Insert Figure & About here ' .

In the beginning stage of reading instruetion all materials are
printed -in the ITA characters illustraeed in Figure 4. Later, .
after the children master read*wg this alphabet they switch to
. the standard alphabett _ .
To translate this into the lanqggge'of'the Doran experiment,
the* ITA is a set o§ initially controliing stimuli ("feding stimnli")
~and the standard alphabet forms are.''target stimuli.h Unlike '
- the color-eoding approach, the ITA bears some relevance to the
targeteo eténdard glphabee. First, the characters of the stan-
dard elphggeo also are included in the ITA, although there they
represent_only.one‘phone:é. Many of the new forms creaeed'for
the ITA also bear a reasonable resemblance to the standard forms '
., which muec eventuaily.control the child's reeponding, although -
other ITA forms are quite différent. _;~\ i ‘
Since the chi ld does star: readzng in ITA by discriminating
forms, 20me of which are close approxzmatlons to the standard
alphabet, the ITA- approach should be less subject to. problems

-of fading on an irrelevant dimension than a color- codlng method.,
%

However, ITA does flot,seem to ‘be ah ideal fadiag series even so. ,'
" Here, as. wich experiments on ;heacolor coding approach one B
udghc uxsh for more help from- the evefn;fxon data, dbut unfortu- -
tely. here too the data .are not sufficient to settle the point.
quning (I966a. 1964b) has. shown that ITA is more easily learned
than the standard alphabet, and haq also reported better word rec-‘ ‘

ognition a half- year after transfer to the standard alphabet for
e 22 ,

< L .
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ITA children than for children trained initially on the standard

_alphabet. However, Chall (1967) identifiessome problems with

these data, such as onitting to report the makeup of*the classes
Qr to mention- -controlling for time spent in ieading instruction.

Most 51gn1f10antlf, shé points out that the ITA group started

phonics work "a good deal earlier” than gontrols. She concludes: -

‘ "l
So far, the experimental evidencélis still too

limited to allow definite gpnclus£ons about-the'
long-terﬁ advantages (and disadvanéages) of using -
a modified alphabet. That:;TA has its share of '
faixu;gs'we know from a,papar,[of} Sir Jaméa Pitman. .
He‘aIso can infer some la;k of‘success’frém Downing's
repart (1964b) reQealing that aftef two years, 15
auperézﬁi of ITA-trained children had not yet been

;rangferred to [standard alphabet] (Cnall 1967,
p.- 124). . .

‘This hint 6f difficulty in switching to a standard alphabet is

suggestive of a deficiency in the "fading series.”

Bloomfield's linpuistic approach, One early reading ap-

proath is~exemplar§ in dsing a progression on a relevant dimen-

sion and thus in having the child perform from the beginning in

‘terms of the stimuli that are to.gontrot final skilled perfor-"

mance. Bloomfield and Barnhart s (1961) Let's Read is an-alpha-

betic approach to English Bloomfield analyzes reading as ''pro-
ducing the phonemes of one's language when one sees written marks

which convenjionally represent these phoncmes" (Bloomfield &

. ./ !
.
. .
’ . . .
- . v , .
.
,

hnalysis of ‘Behavior in Reading Instruct
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_ Instead, only whole words are used from the very beginning.’ The"
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Barnhart, 1961, p. 26). But early phoneme-graphede correspoun-

dence is not taught by segmenting and subsequéfitly synthesizing .

phonemes in what has been called the systematic phonics appro;chn

\ 4
progressidbn in task complexity is from short words with complecely

regular spellings in which each letter has only one phonemic value’

¢

(i.e., get, got, gun, but not gem) to more complex reading.tasks,

with the complexities grouped accarding to their spelling char--

acteristics. Only in part four ofﬂfheffive-part)program gge

“many irregularitieé introduced. B& this time the child is a

veteran at handling the code

A poteptial difficulty in the Bloomfield's linguistic ap-

‘proach is that it is apparently difficult to gét children to
" 4nduce the sound values of letters. Nearly everyone who has .

" modeled a reading progran Jh Bloomfield has introduce&'some

form of single-letter sound analycis. Give& this additional .
prompting, the Bloomfield system seems to be an outstanding exf
ample of progression wht®h WMaintains the desired behavior thoughout.
_ The dir#t expefimental data availaPle on Bloomfieldfs ap-
proach is in the\iorm of a comparison - a linguistic ;;ogram

(Let's Read), a modified linguistic progranm {Struetural Reading

Series) and a basal reader (Ginn Basic Reading Series) by Sheldon,

Nichols and Lashrnger (Note 2). ‘While 4ll three programs ‘taught
Hell and the differences in test results were minimal the lin-

guistic approach did yleld better performance on the Gilmore Oral

~ Reading. Test, and the linguistic and modified linguistic groups

~“were better- than the basal in the. Stanford Tesc subtests on word

e - 24 ‘ . —

+
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meaning ' and speiling. Unforﬁunately..eiperiments which would
directly show the effect of progression along relevant terget'bev

haviors .in'the context of reading programs have yet to be done:-

l!‘

- - - "~

) A simple ba51c concept from the experlmental analysis of be-

havior--the concept of contlngency--has been showh to have im- -

portant impllcatlons for classroom teachlng practlces currlculun

’ development, and for the highly 1nstrumented products of educa-

—

”utional technology “For'each the fallure to prov1de a contin- »

. gent relationshlp between the given readlng skill ‘and student

.success in performing the exercise can-lead to repeated apoarent
success wlthout the student performing the SKlll at all -
Frequently, errorless progre551ons f1rst establish heav11y

cued:ﬁr prompted behaviors that are dlfferentexn kind from the

1

desired terminal behavxor. The cues or prozpts are then gradually

.

faded. . Aiternatively, a'progression in complexity along the tar-

‘geted behavior can’ be designed.” Approeches ta initial reading

differ principally in the nature of the progression used. The
color coding of different sounds'is an extreme example of .fading
ot an irrelevant dimension, the Bloomfield linguistic epproach

a clear examplé of using almost exclusively the terget EEhaviord.
The modified alphebet approach is intermediate between these.
Basic research on errorless learning indicetes that progression in

the target behavior is usually the most effective approach. Hence,

. the basic research on erroless 1earning prpvidcs a framcwork

for an informed judgment on the relative merits of the several ap-

proaches to beginning reading, and.goidance for future develop-

ment of initial rcading.material.
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That the aEheoretical descriptive approach of the science
of behavio.r should see easy application to reading 1nstruct:ion . .
is hardly surpris1ng.’ Skinner (1954) long ago galled attention
to the impiications of an experimentaluanalysis of behavior for'
educational practice;' With this approach basic nork'leads na- -
turaiiy to application in practice, and“experience in practice
leads equail§ natnralL} o basic analytié research. Indeed, 1
"have shown elseohere.(Holland,.1976)'that basic work in errorless

discrimination learning received its first impetus from common

»

praotice in the early days of prograrmed instruction.

The ease of application‘of the experimental analysis of
behavior contrasts markedly with the generalij meager practical
yield of theorjloriented research. This contrast is_a direct : l
Tesult of the difference objectives and methods .of the two .
types éf research. Theory| as the term is used here, is an ex-
planation of observed events by events on a different leve} of
analysis Cormonly, errors or latency of responses ‘are the data

. explained by theories involving'phy51olog1cal or mentalrevents
.These theoretical entities gypically are the pr1nc1pal object of
study for the theorist. Thus cognitive theorists might be study-

- ing ! memory stores and the' accessing of memory "To do this' ’

tbey ‘may measuré latencies in :eading words as an -indirect 1ndice

p - of the nonébehavioral entity which is the’ object of study. A

P' -systematic understanding of reading or even of latercies in read-
ing uords.'is not the direct object -of the research. Application

S - 4f 1t is to ever occur, must'awgit tn,e;fe\v_entual completion and .

_ & . werification of the theory.,

- « ) .
- . .
2 26
> ’ :
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In contrast, the analysis of behé&ior determines controlling
.- - ’ . A * .

." J rel'at:ionsh;'.ps on ‘t:he béhaviora,l level.y »’l'ﬁ'e "pure"'laborat:ory‘ )
study an use arbitrary stimuli and the compléxity of %he'borid

of practice may be reduced for anélysis, but}the laboratory and oo
practical setting are noé)éifferent in kind. Errorless iearning:
is the same phenomenon Qhether‘seen in reéding or in arbitfariiy
¢ﬁosqn laboratory ﬁ;teriall Iﬂ,;he experiméﬂta{\ﬁhalysis of be-
hayior/)he "applied vs. pure" reseérch disginction disaﬁgéars..

A thorough-going experimental-analysis of reading instruction

could improve our understanding of reading and solve many of the
pI¢ i g g y

roblemst of reading instruction. »
L€ g
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Figure Captions > ' /

Figure 1. Size and Luminance of S+, S~ and Probe : '

-

Stimuli. ' - e

Figure 2. Performance of five subjects given four size

di;crimination problems in the Sequénce CCCC. Each problem
had g_SO-triél programped series; a 10-trial criterion, and
*5 prope sets. >%or the prograrmed series and the criterion,
each tri;1 moves the data line one step to the right, each
'. errorful trial also moves the line one step upward. Perfor-- -
mance-on probe sets is coded as n, b, s, d. The prooe key
\iogntifaes the probe espondino and the indicated-saimulus
‘ control for e.ach*:ckoé ,lettef. E . 2
Figure 3. .Performance of five subjects given four size
di:crimina.tion' problems 'in the Sequence ABCC. Each problem ‘
-_ha a 50-trial programzed series, a 10-trial criterion “and

[

3 probe sets. For the prog:ammed series and the criterion

‘each trial moves.the data line one step to the right, each
- '

errorfql ‘trial also moves .the line one step upward Performance

on probe sets is’coded as n, b, s, d. The probe key identifies.
'the probe responding and the, indicated stimulus control for

® .

each code letter. C e
Figure 4. Siy Yamgs Pitman' s, Initial Teaching Alphabet.
Note. FrOm the book Initial Teaching Alphabet by Sr. James Pitpan;

Copyright..1973 by Pitman‘Publishing Corp. Reprinted by permis-

sion of Pitman Publishing Corp.” =~~~ ¥
. ) , 7( - \ N
' e
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) ,OPEN DISCUSSION OF HOLLAND PRESENTATION -

SEUY: I would lik'e to call your attention to some- research going on af ~

Bocketeller Universi}y by Ray McDermott, wbo is doing studies of video tapes ot

ha

reading classes. He has determined- that one of the lajor distinctions . betueen
the go* read} group and the poor reading group is the tact that the cbildren
in th good reading group are, unconsciously, telling the teacher who to call on

next. In other words, they seem to be controll;ng the hehavior of the teacher

»

tﬁrough their body movements.

¥
]

STICHT: Jim, regarding, the ITA, I frequently found that the criticisa was that
—_— - . '

cven" tbo'ugh initially it night" have been a more rapidly effective decoding

\.pl"ogra-, three or four years lai:er it made no difference. Do tbose. tests tﬁat

come three or four years late;- foeus more on comprehension than on decod_ing. and

PR N

is there any reason to think that if it took one'year to teach decoding by ore

-~

program, and. a half a year by the -o"t'ber. and ifscosprebension tests given three

gura lqter indicate ibat decoding has bgen learned under eithet" one, would -you
\

-

' _, .
stil Ject the faster dec:»di.ng prograa?

3

-

HOLLAND: - I am talking about the immediate effect.

s

~

n .-
STICHT: But I mean should we choose a decoding pr;os’:'- because 1: i-sKtaat? How
can doeoding effect cc-pf'ebegsioln three years later, unless comprehension itself
is somebow taught, %00. ' L
N\

. m Spnhr' requested that his comments be deleted.

1

%
Y
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‘pl‘il ’3 '.p .H . \

< ] : . -,

STICHT: &:aetines I have seen write-ups about the I‘rA tbat say it's rejected.

beeause aItbougb it enables people to learn decoding faster, three years down the .

. - road there is no difference in the children.

~—

'\ - But why would you expect there to be a dirrerence in children, three years

M -

later, if tbey have, by then, all learned to decode? Why would anybody look for

] ditrérence then #n a cunprebension task?

4

~

- & BOLLAND: Speaker i-equested that his comments be deleted.

» -
L]
I3

STICBT: 1I don't either.

BOLLAND: Sp;a.ker: réquested that his comments be deleted.

. T | . .
. - SAMUELS: 1In regard to the warning you shared with the group about using color '
codiu 'u’an( aid'”to reading, I agree that the problea is one of transfer of
stimsulus control from the color to form and shape. 'rhe color is. actually used a;

8 proapt to e(licit the response, and the student. is supposed to focus attention
,00 the visual characteristics of the word or letter. An experiment we did at
Wu so./o years ago points out the problems. There was a %er:y .ai_-ple task.
e We gave college students a paired associate list to-lg.;m. The pair\ed uapc'iate

. R list had a high degree of visual stimdius similarity, and the gubjefts had to ¥

2 , .
y ‘ " book up words to the printed stimuli. One stimulus wes prihted in red, and all

of the . other stimuli were printed in black, but the shapes of the stimuli were
B similar. We told the _atuaents to ignore the color and to focus attention on

. shape. During tbe ' training phase, we always got the correct ‘response to the
, Stimulus in red, but, on transfer, ve')ﬁ.limted the color, and even though the

subjects got .repeated warnings and'rcpedtod trials, whenever the transfer phase




. - ’
. - .
, . PRI
ey
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" ’ A .
. ' occurred and’ the color was eliminated, we got no response. ‘It is ‘obvious that .
the college students were unable 4o ignore the patent coidr cye ?nd to ‘attend to-
ks ) » ‘—
shape.

..
.

?

' - _‘ N

BOLLAND: They were worse off, really.

SAMUELS: Oh, yes, on the transfer\iésk they were worse off. It points up the
probles 'with _these programs that have color aids. The studenb—keeps on looking

at tbe 1rreldvant color dimension, and never -focusses on the form, which is the

-

AY [ 4
relevant cue for the task of reading.

|
> 4 . - ’ . 4 j

BOLLAND: I introduced Doran's study by talking about the se-lec'tive attentioz;
’ . . literature. You are, correctly, carrying the analysis a st.'c’:p rurth.er than =y

paper did. Wning on a sipgle component of a conpound stinulus will =make
H
acqQuisition nore dslfricult for the other component. Extensive prltrainin,g with

' . 1rrelevant cue retands learning the criterial task. Some fading sequences do

+ Just that. It's not snply that tbey do no good, they n&y actually do har-n

- - ) i
BATEMAN: Jay, on the same point, is it important to distinguish, in discussion

- . - L 4

of the use of color, the way it's ecommonly done from the way it's done-in-those

/ r few programs that merely use color as a cue to say the word?
’ ¢ a h L P
SAMUELS: I think you bhave the same problem. If the st,uderit has a potent cue _to .

use for theé correct response, the princ'iple of least eq’c;rt operates; ihe

1 '3 ¢

student will use that cue which most easily elicits the correct response- K in’

. " . this case it's color. But in real rgading, -tbex;garenocolon. Soat the

-

transfer phase in t_-nl reading when the ¢olor cue is removed, you are worse off,

- -

35 . . ‘ P
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‘and 1 think that's the ,point that Tomw was making. ‘ . .

.
-

Do you want to bav;‘e rapid initial learning, but poor transfer, or would you

rather trade that off fow a little slower initial training, but good transfer?

STICET: That's not exactly what I had in mind, but it's close. What I had in
o . _ '}
-mind 1s this: Sometimes we hear a lot about differant ways of teaching decoding -

and different ap;aroacbe';. One of thosé was the ITA approach, for which you ggve_ X
;’ nice‘ theoretical ra::iona'le'for why it ouébt to work. OCme criterion you might
evaluate a program by is how rapidly it brings about the same effect that another
approach will bring aBout. Now, the point I want to get to is that we have to
in"vi sole-crite!.'ia for seletcting approaches. Rate, that is, how quickly it
achieves it aight " be one of the deciding f}&q,u But if we are going to wait
until three or four yeaPs later, and then say, “Well, children who used -ITA ‘
learned to decode faster than did -the other children, but three or four years
later the effects washed out,” I want to know what \:asbed out? Maybe nfsins‘ ogd
kind of wmodel, you <ould say that if you had given the person the ability to
®*unlock the key" to that: spoken language, tt'xat if they coul@xa\_’t'speak too well or ¢
comprebeénd ‘spoken langtx;ée too well, haven't gotten the "key® real fast, wouldn't
make any difference three years later, if tbeyﬁ still dido't build. and drill

beavily on that. You end up with a normal distribution again thrée years later.
'.

— - . Pl

! - BOLLAND: Speaker requested that hi comments bé. deleted. .
| SINGER: I get the impression when you are talking \about this othet paper that
;, /' . . . — , ) ) - . S . N .
? * you tend to Tfavor this natural contingency. Could you give us an idda of what

: ‘ o - ) !

_ ) that paper wuld be like? . . ' o ‘

=
.
E.
3 '
: , . . . .
: .
E»r ‘ '
-
- . .
~ - 2
.
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‘ ’ HOLLAND: Speaker requested that his comments be deleted.

f\ . . . LZS [

GOODMAN: I am interested in your rel'ating either your task or your- methodology

to some theor:y:or language development, for instance, Skinner's verbal learning
N X .

, L]

 a . ~  theory.
E‘ -
BOLLAND: That's a large order for a brief Yiscussion.

/

. . B . .
GOODMAN: Can I rephrase it then? 1Is there anything special about language or
)
verbal learnins that make‘s the kinds of things you have been talking about more

-

or less appropriate, or is that just like all®other kinds of learning.

[

N . e . ) 7

-

. HOLLAND: Language behavior has the ®ame basis as other behaviorg including
’ i ’ . ‘

reading. Verbal bekavior is set apart only in that it involves a réinforcing

commaunity.

POSNER: This evaluation of ITA is a good place for analyses. Coding 1is really
X quite important, because if you look for the visual to phonetic decoding, ITA
’ looks 1like'a good thing to do, but if you place stress on the orthography, ‘
pu't'icularly as Hassax;g and Venezky did, and particularly ir you think that
getting - good orthographic chunk depends, in part, on visual familiarity, then
saybe 1t‘~/.» is really a quite disastrous thing tb do, even for the purpose.of .

e~

' decoding. . ]

-

P

BOLLAND: Good point.

- CHALL: I think at the present time the data show that -ITA has more problems for ¥
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spelling than for reading.

-

BATEMAN: Would you clarify or specify the objective which you think

.Bloomfield-Barnhart is a good way to get to?

<

HOLLAND: Getting kids to have the right kind of word attack. -

BATEMAN: Speaker requested that her comments be deleted.

BOLLAND: Okay. when the child is through Bloomfield and Barnbart, the child can

read just about any word that he can understand.

7N
BATEMAN: In your paper do you have any citations to data for that?

v ’ .

~ 'HOLLAND: I base this on having used the material to teach two children to read.

" The effectiveness data I cite in the paper are from Sheldon, Ichols, and .

Lashinger. (But note the qualification I made regarding the difficulty in

getting children to induce sound values.) - 4 -

-

-

BATEMAN: Would you modify the methodology? I realize the matarials are well

.

programmed, but did you do what the little front part says to do? .

R - 1 .
HOLLAND: More or less. - The. front part gffems to talk as if you have to move much
slowsr .than I think is desirable, It seemed to me going fast is the important

thing. 2o : .

- P— .

- -
v
. .
. .

RESNICK: In my memory of Blooorield;aarnhart. all of the concerns that Beck and

ey ~ 38

L)

.
“ .
. (

-
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‘Block raised last night about the Palo Aklto sequence aould hold it would
interfere with the skills/ of scanning ahead to figure out what the graphemic

context was, and also it would probably provide relatively little natural

- P

reinfor&ement for a 1ong time.

-
.

HOLLAND: ’ Speaker requested that his comments be deleted.

RESNICK: And the talking typewriter?

-

-~
.

N : '
BOLLAND: S(peakegéquested that his comments be deleted.

MLS: This morning Earbara Eateman was talking about the importance of having
the teacher point out the\r}Levant dimensioms of, let's sai, letters. How are b,

. 4, £ and g different? They are visually similar,, hut you have to see then in

<

relatjon to each othgr }bson points out that distinctive features. are always,

,relational and have ‘o be seen that vay.

V

» )

Now, earlier you said that Skinner would recommend that when you teach a
child " to recognize letters, you might uant to have an errorless discrimination

pattern. Hell that would alnost point to the opposiu set of letters

-

o

Por example, if you never wanted a child to confuse D with another le‘tter,

you would put D and X next to one another. It would be very easy to discriminate

~
~

one from the other. -

| M 3

e . Y. * r .
Bow would you devise a program which muld teach a child what the

distinotin futures of letters auch as b, 4, p and—_q, lower case, or lower case
b, M, Y and 7 My hqe similar features; "they are related - 'to one another.

. Bow would you de;ise a program that would teach distinctive features, so that the

-~
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-
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-
’

child could rapidly identify.one letter and not mix it up with another? ‘

-

3
¢

.
HOLLAND: It happens that I have collaborated with Sid Bijou many years-ago on &

teaéhing machine program which established just such a skill. We Ue,ren't. working
A

on letters of the alphabet at all. Rafher we were attempting to establish a

- ~
basic aptitude (we might call them "new aptitudes" at LRDC today). We were

‘t.éaching the space factor--one of Thurstone's primary mental abilit;ies. We used

AN
a gradual progressiom that started-very close to your B-X. The children matched

forms, at _first with very dissimilar forms, and later’ with a sample and five
matching stimuli with four of them reflections of mirror images of the sample, ’

and another.. cne, the correct alternative, was simply a rotation of the sample.

. . £
The problem was for the child to find the rotated sample and reject the mirror

images. 1It's a difficult ‘task, butdwith a proper progression they were able to
[ ] . ’
do it. Then, as a tour de force, we used a transfer test, in which we used f’

letter forms such as d, b, p, and so forth. The transfer was very good.

It did involve an errorless progression that went from easy to difficult.

N

SAMUELS: Would you ‘want to train on nonsense figures or directly on the letters .

of the alphabet? - . - 4

HOLLAND: If we had been piimarily interested in’the alphabet, wehwould have been

trained on the alphsbet; but we weren't: .

-

N - '
GLASER: I am not s‘ur,e the message, Jim, that you want us to take home, about

.

vhether or not t_adim, or tragsfer of stjmulus control through fading, is

.recommpnded in the design of instruction in reading or not. . .

- M . )

~
a

[
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' HOLLAND: Avoid fading on an irrelevant dimension even at high cost. If it :=an't

Eu——

be avoided ‘use the irrelevant dimension early, get rid of it as fastvas
possible, and make the target dimension as prominent as possible early in
training.” ’ '
. - L3 ‘ . i .'
PERFETTI: Speaker requested ‘that his comments be deleted. '

-~ . . \ Lo
J o~

BOLLAND: I wouldﬁ't v{j_.nk so. That's very much a part of reading, you wouldn't

-want to avoid it.: ° ’ : - ; ;

~

’
[ 4 .

PERFETTI: To take it a step furthér, is there any point in the %evelqpnent of

2

reading that you want to worry about?

a— . N « .
NS - ¢ - ¢ ¢

HOLLAND: Speaker requested that-hj‘s comments be deleted. . - %

. * : !
PERFETTI: No, no, I will try again. . There is one _analysis of reading which 1is
under the control of something other than form; it is analogous to your analysis
of poorly engineered prograns That is to say, that in some sense ‘those stinulus
tactors-ir we want bo call tbea that—-are not going to transfer necessaridy to
the kinds of stimulus- cogtrols that most people have in aind when they say
someone can decode. Now, I only wanted to get you to say whether you thouht
tbon was some point at which it nade aense not to worry ‘about that- whether in
goneral you »could tell, in looking at a child'sfr‘s/ ading bebavior when . he was
_usim mcuoa in your sense, as conpared to the sense in which he is really doing

theM meanfbgful in the ruding situstion.
4
‘ . ) -

BOLLAND: If I‘Gndg'sund, you are: asking whether a child, who. becgiwe of

. . hd

* a
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context, says "up® instead of "down," is using miscues.

PERFETTI: Let"s take a Hefinite ax::q:icle example that comes out. ;l'pat's one
v < ..

-

extreae. Suppose he sayé,,‘ "Jimmy caught the bus,”™ i#nstead of "caught a bus.®
That is something most of us would think probably is not worth correcting, sinc(
. . . -

he. is on the right track.. There are other kinds of miscues which would be

farther off. My probiem is seeing a stimulus control analysis mapping onto that

type of behavior obsewatio‘%. thinking about what use to make of it. .~

$ - v
HOLLAND:, If you viewed Treading as being totally and exclusively decoding, I

guess you might worry about that, but I don't know anybody that believes that.-
' <

"PERFETTI: No, the examples get more interesting. The example is, "He caught the

bus,” instead of ."caught -the train." Some people would say that is not so far

off. .

BOLLAID: Again, if your focus is entirely on decoding, I thi.nk‘you would correct
C 7

¢ But that is not a decoding énpbaqis. Jim. That is an emphasis on
.. There is a difference in meaning' between "He caught the bus" and “He

— \ - .
caught the train.” They ’Just,_ happen to liie comparable messages in some context.

3
-
— N -—

-

RESNICK: 1Is your question: Should we always be seeking errorless learning, or

. M . . ‘ - .
close to org'orleu learning, or are there times whea the errors 'are functional?

a: am I oversimplifying? - - .
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PERFETTI: No, it 18 much simpler. It is just a question of trying to decide

Hhen,'i{ you are goirg to use stimulus control language, ycu talk about'behaviors

. connecfed with the print on the page, some reading behaviors are going to look

pretty far “off base, they are attached to the wrong stimulus conditigns. The
fading problems that you’ﬁave ﬁointed to have,. perhaps,";een built into the
instructiona} program too severely. I am simply asking whether you have any
further insights 1n§o this problem ibat egist in 80 many other’torms. How'do you

know when to worry about it apd when not to worry about it?

.
.

HOLLAND: The problem fs in the specification of the target behavior. ~ I don't

~ think everybody's definition of reading would include worrying about céntexthal

. »
misreadings of occasional sorts, but I suspect that such overconcern would result
- b ' ) =
in a poor quality of reading--slower and more ponderous reading.

PERFETTI: . Presumably that's part of the answer. I mean, the history of the

/

overall reading behavior is a clue.

END SESSION s



