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' ’ ' Ci7 in Peasdinn
- 1
. . Lemprtér Assisted Instruction 1n Beginning‘R!ading:
.- ' ‘The Stanford Projects ‘ ‘
-
. Intreduction
—4 -
. ' : .
’ Design and devglopnen: of computer-assisted instryction (CAI) in
’ ‘be;ihging reading were undertaken Dy Ri:hard C.'Atkinsen and his stafi
over a twelve-year per.od, 1%64-1975, at the Insti-ute for—éggbaﬂéiégfz
~ Studies in th2 Socia2l Sc:iences éf Séanfoéd_;;iversif§.fw};q veginning
reading CAl cu;;i;ulﬁns ;ere'aéqe ;;éé during thi¥ peried, cne
desigcned for the IBM 1520 Instruct}gnal Syétcm and the other designed
for the Inst;tura's Digital fquipment Corpor;:;kn PLP-17 corputer
fécili:y.
. .
’ Develcpment for the 1300 ;urriculun beg«r in 1364 and ended in
the spring of 1568. 71he system was used for cvo school years; atcous
50 first-grade students used the reading currizilucz in 1946-67 azd
» .
zbout 70 stuceuts in grades K- usad the reading curriculuzm in 15€7-53.
The 1520 systpmféuppcrted elaborate stucdent terujnals incluéing three
display, or uvetput, deviceg —— a bicture projector, a cathode ray
tube (CRT); and>an avdio. system fcr playing préteccrdeﬂ messages.
;Ihé terninéls alsc included three student inpus devices -ria hand-
= - L
, .held 14ght pen, & modffied.typewriter keyboard, and (again) the audio
: . L A
systex for rgfdrdiﬁg wossages. - The. picture projector pchided randoa .
access to 1624 lé;iilféicter film frames tg;; ;ereigisplayed on a )
7<by 9-inch screen. The CRT displayed alphanumeric ghfracters on
. s ‘.: ‘ . , .‘ .2369 ‘7: '
' .
. >
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a StralfilisIward 3", ,fh€ IeCorL Capzl..il; Cf w2 ALllc 3,353tex w3
4
o .
b - - Tap’ ad  2ra < 2am - ~r - - - - <
. seldon csed, Eagly st_cwes Inlicated thot students praferral Lo use -
4 hl - -
PR AR - - . e s - - - : o~ .- -
. this copabilizy for ressrding zoosagos of thoir o Zavfsing that inmzeor

porated 2 voyabularw zore dszln

(8]
,.

its uvtilicy in reecirg p=daggy. ILne cooputer Systes ont its tersifais ' .
1] ° -
s ) - . -
were located at an ¢lersntary schcol in azgre;o:iaa:ely lack, e&conznically
depressed nelglhtcrhzca. . More ccrplete descripticns pf this systex were

provided by Atxinsca and Hansen (1966) and stxinsca (1955), -
S ! .

Developrent of tae PDP-10 curricuium began in 1563 aud eande¥ in- R |

1

N the spring of 1975, The co=puter, s}ste: was located at Stzniord

University and coz-wunicated with s2udent termingls.in participatin « o ]
¥ j > P P g B

. . ' -
schools cver dedicazed telephone lires. The systex was used Ior

|
> 4

8ix school years, Beginning with the saze school used for the 1500 -\

v
[}

. dpveiopment and about 200 first-grade sbudentg'in-19§9-70, expanding

* ' to four schools and zbout 700 studemnts in. gra*es -3 i 1970- 72,

. and cutting back bngsﬂse of funding limdtaticns to the 0{1giﬁal s;h)ol

in 1972-75 witﬁ abouz 400 students each year primarily jao grades'k-JJ

- B . -~ v

Q . . . .
ERIC : 4 . <
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althou, . si-e <oadents oo rvrade- o~7 alw. - rti-- 1@ o+ rimed.a.

.realera. Tne TLFT-T0 rosrem supporiet relocivaly  (ople stodemt tervinals

coasiziiry. ¢ [_-inaracter ~ seconc, XSR 'Msa:zl 10U foigmisritirs, o,
- R
ezuippel wit.. headancne: fer 4.gliize. L3 .o Lotpoi. L6 tolettioarizer
. ]
prenidel .ari-opy waitlays amc ti@ orirc.pal Loons for srudent : .

incut., Stuce~ts rece.vz. prerecrries mwessaces ‘rom the d_git.ced

audic raoarilily wilix permilitern oTrefefafd’ng Cn —magnet.C disk oI
. &
up te €L70 digit.zed a=<s53,€5 cd-nali, ore, Lr v anc & nolii--ezznis -
» -~ ’
{
b he - -~~~ - - - - - - -~ - - ~ -
in le..;tn. Tre gesczies soull thenntc ripldly (o zollizelcats) v,
- - - I 2 ~e . e - [ s
cccesses at raﬁi,_, asse=bles L_ceth:ir in comouoter crv, anZ, Jivor
B
—-">—~l -y . o~y - - - e | -~ = - A - vmy -
digitzl to En2LC e CT28VEeISLCn, pa3 €2 Lo 2 FsTulent TLIILIT Lls
o -
headphones. Tnire was no groizhic or pRotcigrefhic FoTioiliity at kn2
» i - )
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ard Ztximsop (149745, ) .o -

Voo
o]

“here were three pracary =—otivatigns [5r the Stznford proiects in b

beginning reading. First, they were =cotinztéd by thzir obvious )

¢

terncial for inwvesrtigating n.rotneses, or notions, propcsed to-
b & r 3 s r 2

account for the accuisition zrd retention of reaqing skills, A

, . ~N
variety of stucies ccopleted in the coatext of the Stanford beginning

reading curriculu= serve to illustrate the ifcasibility of CAI used

to investigate basic hypotheses concerning reading pedegogy.
[y - ..

® Second, the projects were zotivated by their potemtial for
desonstrating the [easibility 2 CAI as a4 -.diuc for icstructicn in

.

.
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X \ . €41 in Bedding
. - . . 272 . .
. T
- .
. the pri 2vy fle-25. . 202 1 ThaT .., econonic, Sno elTivi o tTative
r i .
feasibilipres -7 Ci1 weTe a. i.” 2 3y ATninten 1%8, L74), Fletcuer
P
and Atkinocn (23720, .zl J.-lson, Flewchsr, Surpes, on. -.inscn (in .ress).
; L .
. y . * . . . -
Toere see~c 11ttlz ren..n o-QG2il the -tecnaical end o tnistratlive
feas.hillic sf onls. fizcuice i-s.ovoztion wus delivere. (ng usEd o
«  prizary oroofosrizitll A 2 oonoaiss BE ozole Tor Ul. =I3BRCTLC .
fessibiliiw of Lergc coate wzal co.ntation of TR Tal c.oioveres Of t.=
- Sranlf. proiectseusing cLer.zer processing tnd stcraz. ccst dsta ‘r.z
I
che late 177%'s, Tro recers, <oamitic decre..ss in lhe CCOZLS cf
. - : sy : . fmciheT ey AT - o
computazicn make possiile the ezonizic feasisi.lly oo o7 Tiniifg re4J1Lg
- . . * . - -
CAT oa 4 much s—aller scale then that suggessed by Jamiscn et al.
: e L}
L]
Third, the'projects were =--ivated by the:ir potential for develcping
A | . . | ®
. {nstP?uctional stratesizs znd téchaigques for CAI irseif. In the 1553's
v
&4 .
there were nuzerous data-free polezics on the =ost efficacious use of
- CAI. Tha Stanford projects were =ajor efforts to curiail these pole:ics\ *
. with "real-werld" dita on the educatibnally powerful issues of beginning
- ’
reading. A variety of deyglop=ents such as the strands techniques (e.g.
: ‘Suppes, 1967), optimized triction (e.g., Atkinson, 1972), and digitized
y ’ b4 ? =
audio azplications had their genesis in the early cozzit-ents of CAl
-
. to operational. envircrizeats.
The rezainder of this pzper consists of four sections, ~The first
t * /- -
documents some of the relevant assumptions on which the design of the
A r
‘ curriculums were based. The second discusses the design of the 1500- .
systen reading curficulum. Tne third discusses—thedesign of the PLP-10, '
~ : . )
> O » - [ad
) or teletypewriter, reading curriculum. The fourth section presents .
* R » . . R - *
. .
Qo ’ T )
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. Few. actl.:tf.es dizall as zuch precision .7t atcuracy in theories
. M \ : '
as the treashotisn of their precepts to cchnuLe

i |
"
-
o)
¢

"

1
-LV
r—
=}
r
o

.

eailng curriculums, helpy wis siznis

]

cese of the S:znford
1., anz linguistic mozictns provized the

* .
richest bacrzround for curriculuz developzent. In =an; instances,

of course, there was nothirz to be dore but reiy oa the gntuitions

.

.
v

2}

{ the prcject ctaif, ccnsultants, ang parti c1;zt1n
Thls mix of lirguistic, psyciclinzuistic,' peda

considerations yielédes the assurptisns underlying the inicial readin
4 j -4

* curriculuzs. ) .
in the Stanford curriculucs the reading process was viewed as
. L . ¢
a translation of printed orthsgraphy to meaning in a =atner paralletys -
’ . il -

R §. .
that of speech perception in waich the translation is fror an acoustic

signal to c2aning, necessit aziﬂg soze fo*m of anax)sis-b'-syqtbe51s .

.

on the part of the perceiver. It was assumed tha:r there is a Levdi
of abstraction below teaning thzt is cormon to both speech peréeption

and reading and that this level is adjusted upLard or downward dependirg

. s

on the ease or difficulty of the material being read.

.

This vi=w'of reading engen_ered another ijea that haa a lasting

effect on the CAI reading curriculums. Ls expressed by Carrol (1964},
’ .o o v
reading can'gg analyzed into two processes: the construction.or
\ . : >
reconstruction of 2 spoken message, and the comprehension of messages
) ’ -

so comstructed. Taking this cue from Carroll, the emphasis in both

e N .
.the CAI reading curricuiues #As on speech reconstructicn, that 'being

- N .
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.
the acti/ity mare & ..zble to courmputer presentatipn. C:rroll went on .

. )
to reco:-cnd thit "these two pr ;esses -- speech reccuwt.;”txo. 2.:2 the

~ —
apprehrensic.s of mooining -- should [not] be scparated in proceiures of

teachiny. Therz is gvideace, if fact, that the-teaching of the .

ecarstrustion (techniques of werd recognitica)

1
St'
O
oy
[\
3]
9
(94
(.
(v}

b

J
“©
¢
{
.y
r{

g

. I T . ; .
not folliwed iu desizaing oot curriculumc. ne 1500-., stex currizulum

U

aouncezdie’, #onosylicbles, and the

Py
.

taugnt rcasense, but 'tegalarly oY
PDP~10 cu slur tazght ezning-iree spelling patterns. tiditionzlly,
‘of ccurse, both curricuiums tauzht words; the 150C~systes curriculuz

presanted only rezular worcds aaé the PDP-10 curriculuz, with its cgre.

' ‘

prag=matic orientaticn, taught regular ana irregular .o‘cs.

it should be noted that a=enability of pedagogical notions to
coﬁyutér presentation wa§ a fzator in the design of these curriculu:s.
A primary difficulty in CAl _Gesign is the translation of Instructional
prescriptions to computer prograzs. There appear fb be two basic

reasons for this difficulty. First, wmost instrutéional orescriptions
- /

are ue relative to the precision required by cowputer programming.

»

In/one sense, CAI rep:ésents the reductio a¢ absurdum for a behavioral
7

/ R -
ﬁbjectives approach to instructional desigﬁ. It is difficult to incor-

’

/‘porate in CAI objectives that cannot be expressed as behaviorg measurable

L 9
at a.computet_terminal.

-

Second, despite all its capabilities andgprdnise, the state of

the art in computer technoicgy has manifest limitations for instruction. .

These limitations are particularly noticcuble for instruction in

rd - 0

S ‘ £3 o . . )
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CAT in Reading
~ - 27%

natural lencuz.c¢ skills., C(urrently there are genu:in2 capabilities

for speech un.zrstaading by computers and for comprendnsion of text,
) . .+ 2 ‘ 7 re .
but it is doubtiul that tiszse capabildties are sufiiciently powerful
. ’ N .
1]
for CAl in beginning readiny.
R

Eoth of the Cal curr1ﬂtlu*s were designed to suptlexent whatever

reading inscructibn occurred in the clessroom. It was assumed to be

.

far easier to cZiust and rc2ify the cozputer prcgrazs used for instruction

than to adjust ane modify tnz estabiished practice of classrcoz teachers.

The supplerental mature of ‘the Stanford curriculuzs with its requirement

for activities thzt cculd ccxzplexent any classroom reading instructicn
] N .
L 4
coxzbinad with the reguirecent for relatively precise irstructional
‘ ’

prescriptions to effect a nzjor exzphasis in toth curriculum cn decoding

1y

— the ability to cynthesize, or 'sound ou#', an acoustic signal from
11T} <y ’ g

orthography. -

. It was assuzed that the linguistic skills of 5-7 year ?ld children
could be enlisted in teachiag them to read if they could just be taught
to relate written symbolegy to the proeuctive lanuagé«capabilities
they already pcssessed and ceconstrated in their spoken language.
Moreover,. there seeced little reason to teach’children solely to associate

specific words with specific acoustic representations when a transfer

.

capability appeared to bz promised by the structure of English orthography.

)

Orthography is a shared code based on gogpetencies common to large
communities of users, and it seemed intuitively plausible that such
a sharing me;ies rules for associating wrfting with speaking 1f
students could be placed in situations where they would learn these

ruleé, they night leatrn to bréak tie ccde. Once the code was broken,

1y
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the symtactic end serantic infor~zticon associzted with tie acoustic .

) '

- |

: - . |

infermation thoy cculd now syather.ze from taxe might Iolilow autonatically. |
- . . ’ |

Tie situati, 5 a:-reyrizte for brecking this code appeared to be ticse

in which i+ - wrurozroph’'c 1nforzaticn bore a 'repular' relationship Lo . .
/

(1951), Lip, inzozt (Mcfracken and . -lcutt, 12{,), Merrill (iries,
-

Uilson, & Kudolph, 1%6%), and Jencvioral Resexrch Laborateories (Sulliven, .
. ’ L3

-
-

. 19¢7) realers, the init:al grophe-z-pnonete corresponcences were VC

ables presented in words that were genaerally of

~~
<
a
¥
o
}_‘
]
0
(o}
33
"
o]
i}
™M
o]
ot
S~
%)
-«
....J
=
o

a CVG configurztion. VC wordes -rerz also alleowed early ia these ‘

readers and Lippincott permitted cduble gonsonant clusters (CCvVC,
“ . - LY
CVCC, and CYCC) as well as CV words. Evidently, these readers assured

that ‘the basic grapnic unit in beginning readir; should te larger  than

a single letter ana &-aller than a vhole word. Use of these units seexs - | .

1. . e .

reasonable because of the difficulgy of pronoupcing consénants separate

from vowels. In conventional practice, this difficulty is resolved .
. by associating consonants with some 'neutrai' vowel such as /&Y. However, )

- ’

it should be noted that, for instance, as useful as an association

. _ i -
between ‘the grapheme B and the phoneme /boY may beéta pronouncing BUT,
it may be useless or even confusirg in proncudbing BIT. Neither of the
Stan{ord reiding curriculums taught associations between single lettgrs

.

and the sounds they represented.

o _. This approach was supported by Fries (1963) who emphasized that .

- v
rd -

et 10

DA .1 Tox rovided by ERIC
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/t

0 * . -

. the approach to beginning readin. recommended by Bloomfield and himself

s -

rests:

T . Upon the rolation hetws »n the sound patterns o the .

, ;
words and'the lettzr -w-bols of an alphabkt but this

\

relation is not such as to lead us to -seek to watch
. — . -
specific lztters with each of the physical 'scunds' of

. . . our language. Nor does it assume that the pronuncia-

» tipn of a word is a fusjon or blencing of the scunds
~

represented by the individual letters by which the word
-

. is spelled (p. 148).
~ ’ . ’ M .
Frieg' position is that: "=zodern English spelling is findamentally a
1

. system of a %omparatively few arbitrary contrastive sets of spelling-

develop high-speed recognition responses” (p. 146). Fries' statezents

concerning tie Qevelopment of nigh speeé recognition résponses ‘
anted#te recent pr;nouncementé to‘thé sace effect by LzBerge and
‘Samuelé Ezg;é)-wh9 bgsed their comments$ on considerable empirical study.
Cozing ftcﬁ\psychology rather than‘linguis:ics, Lloanor Gibsoﬁ‘
* (19705 stated that: ) , ' -
It is my belief that the. smallest component units in
vritten Ehglish.are spelling patterns. By épelling
patter;s,ti mean ; cluster of grapheces in a given environ-

ment which has an invariant.pronunciétion according to

the rules of English. These rules afre the regularities -

) .

. which appear, when for instance, any vowel or'consenagt
. . - or cluster is shown to conrespénd with a-given pro'nut\cia-

v ?
. ‘ - 3
.

patterns to which readers, to te efficient nust, through much-practice, .
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tisn iz za imitjal, “ciial, or fin:zl itiop ia the
. © gpelling of =2 word (p. 322). ™ . --
. ) . . X

Spell.n: pztterns as descrited by Gibsoa were used heavily in the
. 1 o Lo .

. tanford FlL!-10 curriculum which iacotporated substantial « ounts of

.

rzoo"nltlon «

»
(2]
(a4
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o,

v

)

]
oy
o
£3
(a4
r
rg

arvrozch 1n CAL

sted by Fletcher zod ..#hinscn (1%72) ond Fietchet (19735,
¢ . -4 i - ,
Howglver, er;:asis on phcne*e gre:z'.:=e regulariczy encounters!practical
’ . . ' ’
- difficulties in cyrricyluz designvior Cne obdvious

-

4 .
difficulty is tne strained wocabuTsry that results in c¢hodsin words
7 )

~

: to illus{/ate the regular Sp“llluo patterns be-:g sresented,

-
is the promunciaction oﬁ orthogra ulcall regular utterances in ordirnary
g Y P4 7

- discourse. Both of thesé q;fficplties are fglustrated by Bloomfield's

[}

CAN, FAf Ad.

The senfence aprears straxned becauce AN

-
:\Ah

prototypal

+

.18 not a perticularly {f

aziliar nzxe and ‘becauge who can fan . whom'is

- - . . . N . +
not a concern of moment to beginning readers. Further, the sentence

may contain grapheme-phone:e irregularities in ordinary discourse.
' - v . ‘
CAN in this -sentence would ordiparily-be pronounced /ken/

y > .

~

/  Fer instance,

or /kin/ in American dialects. )

<~  'More serious, however, are the irrégularities 4hat occur even

[ . e

wh spellxn patterns are considered separate from ordinarx speech;
(ﬂ g

i : A student who has learned to associate lat/ with -UT wlll presumably
F - .

be more 1lik ely to recognize CUT HUT, JUT -ete. chever' he may

expexience difficulty with- PUT. As long as 1nstructioh is based on

f [
phonemielcorrespondénces to graphencs, exception$ 2111 be-encountered.

- . D « s

« . . A

. ; . .o L
. : < ' . s . &a 3 .
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. . On the other har’xd, Engli‘sh orthography may be more clousecly rule- ' .
, A i . 4 - . ‘ )
governed than the nurmber of excgptions to rcgular gropheme-phon-me! ‘
3 : : : '

¥

correspundences suzgé€st, This possibility is indicated in extecnsive®

[}

empirical studies of English ortﬁoggabh§ by ﬂannaf Hanna, ﬁodges,:and

Rudotf (1966), and Venecky (1967, 1970) and in the gene 23n

phonology of Chomsky and Halle (1568) vhu introdugg thelgancept of

' . U
lexiczl representation. What is necessary is to decide what is oeant

- - * - Lol -
by regularity in the structure of English orthography and what its
-~ - 4 -
N\, - implications are for reading instruction. A sezinal investigation in
e \ ) ’

this area was that of Venezky and Weir (1556) who demcnstrated considerable

1)

¥ 4 ———
4+ .. ’ -~

o : . .
. « -~ " regularity in thé-relationship of English o&gpography.:o spoken language

- rovided one looks beyond direct grapheme-phoreme correspondences.
- P .bey g € P

b

/ L 4 . .
This work had a significant inflyence on the desigh of the 1500-3ystem
curriculun, reéultipg ultiﬁ;tely in t?e idea of a vocalic center group

: - » o & *
- (Hansen and Rogers, 1968) which was assuced to be the minimal pronunciation
a - N . 4

. unit rehearsed by the reader in order to build assdciations'be:;een

- -orthography and oral lghguagea o .-
_ - L} v
2.

.
o

*

A wvocalic center group was described by Rogers.(19q7) as a vowel

-

nucleus with 0-3 precadiné consenants aeﬂ/ﬁ}é Tollowiqg consonanfs and Sy
. 1 ] .

,L‘ ' . Hansen and Boge;s‘(1968) as "the optimally minimal ‘sequence within’
;}% ; “ vhich all necessary rules of phonemic co-g:furrgpéz can b; sézted"
m%??yjh {p. 74). From Rosers' descri iog, théﬁ, the vocal}c center group looks
‘ﬁivfﬁi ‘v;ry nuch ‘1ike a syllable '; ,hin fact: he suggested that tﬁe "re;der will
s .. : v . . @ -
'ﬁf ' 'nat be seriously misled {f he'aésoqg?ieS.the units yhicﬂ result from
'f;;&d » vataifarg dicqionary syllabification with éhe vocalice cent;;'gr;upsﬂi

. -

. ) s N . ,
(p. 16). From the Hansen and Rogers description it is glear that the ¥

. -

o
L
t

~
-

°

- -
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. ..vocalic center group is phono ~g; clly rather tiian * sezantically motivatead; '
T ’ ' ., x v
it is exp-cted to be ’he zinizal ore ‘o5ruphy reguired to i_entl‘y‘the -
- s 4 ) ' as
3
sound semyence that the orthography is intended to represenz. Moreover, | . a .
- . - ) ‘ . . » s [
! e e .. . . * ~ |
vozzlic center groups must confbrn to the orthograrhicesound timjtatdons v 3
“ . ' . [ ] v
1

of the languaze in which they occur: RAD, SED, aad STRENPTS are all

. .
. s

* - -
legitjinate vecelic cerﬁv groups atcording to logers whereas SLIAP, |
o "y -~ |
- - - ;
TEXN?S, and MELLK are not, . o : SN
. : -~ e
reeald . Lo ; AL
A rore serious problen withytng vocalic center group notion is - Y
— ‘ - .
e - b -

illustrated by its assurption, for idstance, that a *learned associaticn
. 4 P
{ - ] — -

fal

between the letter segquences MAP cnc IIN zad treir pronugeisiicn Qould C,
‘ - Y S

s . . #. . -

facilitate association of TAP and *EN to the apprepriate ?rnumci?tion

as Rogers suggests (p. 15). However; MAP and TEl are vocalic center -
groups, and therefore are the cinimcl crt"xogra,hic ‘units required for '

: AT - : y
establishing 'th_e apprcpria{e sound sequences. 'If they are indeed the -

mini:ral ort)*cvrapnic units, it 1s dlfficult to see how learning them
would yield any positive transfer to the task of learning TAP and X .

there must be a smaller unit if orthography involxed., and this distinction .-

z -

underlies a basic dlffereqf‘e between the 1500 c(riculum and. the PDP-10 ~

curriculuz., Theé 1500 curriculum took the vocalic center group as the

A .

basic decoding unit to be taught and the PDP-10 curriculum took the

speflling’patt.ern as- the basic decoding unit to be taught.

Givex; that both curriculums were intended 'to increase decoding . . -
skills through the_pre‘sentatton of regular letter to sound relationships,
and to supplement orciinary classroon instructi’;)n, it is not;ble ‘that

} they differed in their.delection of sight word vocab;iary. The 1500

. ¢ -
' curriculun linited itself to items that were either vocalic center groups . ‘

} . . = . FXs

o _ , 14
- ERIC. o e :

;
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or corbinations of vecalicrcenter groups. GLespite consicerable ecphasis
. . - .
on spellini patterns in the PDP-10 curriculunm, tne coz lez1ties in

glfsh ortia. graphy ind in the classroom materials the curriculuz, vas
/-

supposed  to suprplerent were recognized. Vocabulary itezs with fairly

‘complex cp:llingirv scund relaticaships but with high frequenc1es in
first through thirc grade rea&%yg‘;ate;ials were taught in a direct

‘
L

»

paired-azsscciate manner. ;

. The 1529 Svstex Curbiculum

4

Overview -
The architecture of aay co:pﬁser system intendeq -for CAl is notable
not prirmarily for the curigsity that may be occasioned by the bits,

bytes, aad l;ghts of a new techrology, but for the boundary "conditions

it imposes on curriculum design. The 15C0 System was an impressive

>

technolegical innovarjon, but, like any instructional zedium, it imposed
; ? ’ - ey ’

limits oa the instructional presentations it could support. There was

for imstance, na direct way to check by computer a qpude“t 8 aoility to

v

produce the sound sequence represented by displayed orthography, yet

this abi_lity was the princip& objective of_the progran. Eoth the audio

and the photbgraphic random access mechanisa were basea on serial

access devices, tape and film reels respectively, making the positicning-
mechanisn quite sloy relative to the random access speeds curréntly
svailable from digifized speech and videodisk technologv. Ariéhmetic

operations within the Coursewriter II language were curmbersome (no

-

- floating point was available), and the optimization techniques discussed

by Atkinson (1972, 1974), or the student modeling techniques based on

L]




these cqfegorios follows. -, ' ,
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pareme:er estz::tion discusszd by Supp-a, Jerman, and Brian (19€8) and
by Fletcher (1975).could not hfye beea ixplemen:ad. Preparation of
iine drawiggs‘fo: displa- cn the CRT wis a slow process, and faciie .
illustration e: a ;O&ut Jit% a graphic oresentat<'n such as a classrcom

-

teacher.nishnt casily iobrovise usina e piackboard was out of the question.

. r I '
The point of thesa re “a‘es is that computer systez design has direct

ixplications 'fsr, CAI The deslgn of the Stanford CAI reading curriculuxzs

was chaped botu by t%& bodq‘o& assuzpt:ions concevaing initizl recding
. . .

instruction discusse‘d‘ earlier znd by tae natura ‘o:‘ the cczputer syste=s ~

used. The former ;s often 'ncted in cczzents on the Stanford deve.iop:e:::s,

the latter is ufgally neglec:edff .

t '

Ihe instruct 19n preséntaticn stratagy of the 1500 curriculuz was :
'tutorial' and based oa the intrdnsic bra ncning zpproach tc prograrmed ‘
" instruction recozi eadedeby Crcwier (e.g., 1959) Hany, tf not all,
respouses to i’i?s in this epp*oach are analvzed to determin° if a
stﬁdent needs‘zeded;afiog, if he should proceed to the nexc itenm, or

1f he should siip several itexs ahead. Most‘;essons in the 1500 curricu-

lubn wer-*precedeJ'by a screeniﬁg test on the basis of which a student

LY . . ' .
'coulg, pass_crveg l,arge émounts of inforzation in the lesson. On the

other hand, m2ny items in the mainstream of the lessons vere associated
U .

wvith remedial materi 80 that a s'udcnc who perforaed poorly could be
~

given extra practicp on, those aspects of the material with which he appeared

~

to be having diificklty. _ ’
S . ) -
The curriculum was divided 'into threa catagories of material:

decodinz, compreliension, and iotivation.:l materinl, A description of .
. ., . ,

[

. N . o °16 "
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.
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' *dentification,

. the naces of,letters.

Decoding Materials

The'decoding materials included four activities:

CAI in Reading
283

. letter

identificatlon word natching, matrix building, ifd coxpound word .-

Letter Idérntification.

} -
It

3
. .
N

Yo direct atte=pt was made to teach

was assuzed that letter names were at “odds .

!

with the dgnlnant sound tney represent and teaching letter names would /

confuse students aho were oelng taught to decode.

typically ;resented:«

.

Three tasks were /

(1) single letter matching in which the student

_was to incicate with a ;ignt-pen response which of two or three letters

‘string ratching in

;-

Tesponse which of two §r thrée letter strings <n the
. Vi / M

a letter stfing‘displayed by'the

" ,on the CRT was, thaxsame as a letter displayed by the) projector; (2) letter

which the student/gas to indizate with a light-pen

LRT was the suir-e as

ojéctot; and (3) a same-different task

v

~

in which the student was to indicate if two letteérs or- letter strings dlspléyed

on the CRI were the same or ~different.

° Word Hatchin?.

4 L

in vivich the stiuulus vas the verbal pronunciation,

This section consisted of paired-associate tasks

e

w
orthograpny, and/or

pictorial‘represeatation of a word, and the response was the identification

e

. ~

\\

of the a?propriate vord in a li:ht displayed by the CRT _The stu{ent

1ndicated his choice byﬁﬁouching it with his light pen. Layout for

e . word matching is shown in,Figure 1. A cue fading technique was used for

- this activity, an?.four problem types were dovéloped to correspond to
the foliowing arrays of cues: (1) pictnre, orthography and avdio (as

}n Fiéu;e 1); £2) picture ;nd audio; (3) picture only; (Q) audio only. o

17
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’ .

Even though there was.no voice recognizer on the syskem, Students were

»

told to "touch and say'¥pronouncable responses. Because the system

’ .

rcsponded only to

stopped mexinz cral respenies to these instructions Qarly in .the

.

curriculuz,

&

Matrix Buildinz, 7%-e coxe of each lesson was the :2trix building

"touch" and not to "say", stuirnts, quite reasonsbly,:

activity. All%;eratic: szzterns, i.e., initial conscnants, were presented
. 13 .

in rows,)ﬁnd rhyming patterns, final whits, were presented in coluxzns

‘ -~

. .
as ;hown in TFigure 2. “ , -
A matrix was coastructad one cell at a time. The initial
. Q:
consonant(s) of a word were called the initial unit and tke vowel and

the final consonant(s) were called the final unit. Initizl uf¥ts in

.

the 1500 curriculum differed from those ¢f the PDP-10 curriculum in

which spelling patterns, initial or final units, were never presented

A3

without an accocpanying vowel., The intersection of an Initial unit

~row and a fipal umit colﬁzn determined the entry in any cell.

>

. o lﬁzqggif Figure 2 about here .

% os
k]

! -~

,‘ihe problem format for the construction of each cell was divided

.

Parts A andsD were .standard instructional sections

2

o~ >

isto four parts:
]

and parts B and C were rexedial sectionms. ‘Parts B and ‘C were branched

+
.

-~
¢




\ of the coznound bct--x.

five compou

/WOrss were

rezcing ma

izh contex:

terials, (2) izaginati

- I .ot T T R VO )
SO Loz odrT ilErll. AllL T, Ac FULLLzT

icnal mecniiz ¢l the cowpluna voird asu 1ts roLe in a
.

. i

né words in which ozly c-e 0 tne s¢ zsnts was

k - - . .
selected azcording to three criteriea:

v
/

e JOSSl

sentences, aand (3) opportunity o5 vary the kncwa werd ize

\

inal gecsition in five compound words f{e.gz., hatsoxz, firehat,

ot
m

ha'cand, etc

Coﬂore

. .

wial
Naterial ’

4
L2TILL0T

.

and include
initiatoys,
. .- Usarge.

- of semantic

was displaye

student was
with a 1ligh

constraints

ERIC ™

Aruitoxt provided by Eic:

The comprehen®ics =atarial focused om the understzncing

of sentzaces
four sections:

usage, form cless, inguiries, and seattne —

’

The usage section was intended tc cue an a-propriate cet

assocliations for lexical items prescnted.

A

the CRT,

‘
A list of words !

d oy Defi{ritiozs were given suditorally and the

rhact _atched egch definition

expected to identify the word

{ pea respuise, Jere chosen under twWo

: (1) 1¢ tha word appeared in rhe Rainbow Dictionary

r x

‘ 19

-




.

. to from Part A and were presented indepencdently or in cozpinacion.
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Part B provided(re:eaial practice on initial units, Part C provided

‘. - .
remedial practice on final uniets. Ia Part' A, the student vas instructgu
The ansver

‘ -
to "touch anc say the word that beicnzs in the e=zpty cell.™

choices were designed tc icdentifv three classes of errors:

O

1. The initial v-nit was correztly identified but the final unit

23]

was not (e.g., 2a igure 2, Part A). Thae student was branched,to

Part C and taen back to Port A. \*

2. The final uzit was corrvegriy icentified but the initial unit
» . . ’

vas not (e.g., DAT in TFigure 2, Porz 2). e student ‘'was branched to

L ' R

Part B and <hen bacr ‘to Part A. ;

3. Reither the initial unit nor the fizal uait was correctly

identified (e.g., RAG in Figure 2, Part A). The student was branched to-

-

Part B, ther to Part C, and then back to Part A.
1f the student's answer was correct he was branched to Part D.
Individuzl cell buiiding was continued until the matrix was
! Y

complete. Tte zmatrices in the lesson material contaiped from 6 to 12

I

. words and nonsea?e syllables. XNonsense words were considered legitizate,
cell entries if {1) they vere occurrent ‘English syll;bles, (2) they.did
not Tepresent unconventicnal spellings for cé::on monosyllabic words—
for example, sed rebresauts a regular spelling for the imitial inglish
:illable in words such as sedimeﬂt, but it was not pres;nted in matrix
format since it vas a nonstandard spelling for the homophogo;s mono-

t - . - . >
- syllabic word said, and (3) they cozprised less than 40 percemnt of the

¢ N
(Y

total cell entries.

20 .

e




»

O

(Wright, 195%), all thz r_anings definad in that cictiprary were used;

(2) 1If the w:ri 4:d not coitar in the fainbow Dictionary but appeared

"in the Thorrd ke~3arniard

[
(&l
™
w
u“
'A
¥}
b ]
AN
2
-
S}
e
- -0
-t
[ =)
[w]
jo ]
YR
[a}
<
N
[
\_"\
O~
S
g
-
[}
rt
| -
c
¢
»n
-t
o]
3
«

of the defin.cizrs, ceserd.ng wun frequency and usafulness, was used.

If the word ¢i¢ not &opear In eitnsr <ictilomary, it was not included

in the usage sePctlsn nor w_ed .in suscezding lesgon rmaterials, |

Ad .
A strict 'dictiorar; d=finitiod' forzat wa$ avoided in definiag

. £ .

word items. StanZard definzticns were reconstructed to stress fudctional
13

meznings. ror exzzple, the word BAT cight have the following dictionary

definitjoa: "a stout w“uogen stick or club, used to hit the ball in

r

v

baseball, crizrzt, etc,” Ia the lesson zaterials this definition was

»

. ) ) . . ) .. N
reformulated: '"Touch and say the word that means sozething you mighE7use

to hit a baszhall."”

Form Class. The forz class section was inténied to cue aa operational

knowledge of synta¢tic asscciations for lexical itezs presented. A typical
, . ;
itex of this sort is shown in Figure 3. The studeat was to indicate with

k
a 1lizht-pen respense ("touch and say") which werd "zadd sease” :a the
AN

sentence. Usuzlly, one word was correct, one was of the correct form

class but seaantically inapproprizte, and onme was imappropriate both

3

because of its form class and its sexantic as§ocia;ions.
e

Inquiriese In this cection, the student was asked to identify.

4
lexical items in a displaycd sentence that answercd a given question.
- I . -~
For instance, there might be two items based onm the sentence "John hit .

1 .

FRIC" ¥ - : ' .

Aruitoxt provided by Eic:

Insert Figure 3 about here <;
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the ball," One ite:

2
]

=

might require the stusint to indicate with a lizht-pen

. L3 PR3

response (Mteuch cnd say” a-ain) thohit the Balll  Another itex right

require the siu<:at to indizate what John alcs,
S-atence Tioti-tore. Inis seciion wes intonded fo teach styionis
. ) .
3 - —— -~ - PR} - - Yoo - YA o e A~
tizing, pitch, cno ctrass eontcurs-so tnat they I .id read scrtences

witn intonaticn patterns commenly fovnd inm Specch.  Ui7D

-n

§10M. 1.2 initiztcrs were

-

ree discu
cerbined with wa%@s alreaiy Presentgy -to fors sentences which were tinza

¢isplayed to the studeats. “The idea was to use tiz tizing features of
L 4 .

the cocputer svstem in the folldwing sequenge::,(l) A sentence was

.

dispiayed by th:z CRT and the student was given two seconds in which g0

f \ o, '
attexpt an oral reading and record it on the jaudio device; (2) The audio

- » N
device played a reading of the sentence;. and’ (3) The student was givea

- 'y

two secongd to repéat the reading of the sentence.
/ 4

/ ¥ B -
Motivationc%-disterial ' AR p

g .

+ These materials consisted of games, rhymés; and stories. Garces

vere sequenced into each lesson and were intended to exercise developing

%g?petenciés.h' ymes were presented aB iistenigg activities to

i1llugtrate the }hyeing and a%liferativ; §Gunds of words ané\to dec.oanstrate
the rhytkmic use of languagé. Storiesf ere read to the students psiﬁé

the auQio devike‘and displayed by :he'Q?f, sdéntence by s@;tenc; su‘thgt -\

. students could follow print as it was being re&d. .

r i -
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‘ Tenets -

. Rogers (1%67) listed sczz-tenets of the 1300 curriculum that are

.
-

repeated hcre by wav cf sum.ary. T
v e *
1. Readinz and spelling chculd be taught independently, This tenet
4 .
4

was adoptzd (i tne asciopticn thaet zost readiing obstacles are urnrelated

to spelling cistacles.
7 ' C S
i » 2, Rezding should %e initiated with a decoling or transfer stage

-

during wi.igh the student learns to associate graphic patterns with spueech

sequences. fhis tenet led to the mext.
) 3. The association of sight to scund is initially efiected beticen
* Jletter patterns and vocalic Center groups and is ceaning ;ﬁdependent.
4, The sequepce’of ite=s to bz presented for association learming
sbould‘be deter=ined pricarily by a difficuley scali?g og vocelic'center
‘ groups as docu:entefl byA‘Ha—nsan and Rogers' (1968). Four principles
for orderiné‘vocalih center gzroups were ennunicated by Ragers:
a. Groups contagning‘single-c?nsonant elezenfs should be
introdgced before those coataining consonant clusters (TAP, before TBAP);
b. Groups containing initial consonant clusters should be intrcduced®
.before those containing firal consonant clusters (TRAP before TARP);
¢. Groups containing short vowels shou}d be introductcd before those
coh:aining Yozz vo;els KTAP before (TAPE)S
d. Single vocalic center group sequences should'be inérod;ced

» S
~ before multiple sequences (TRAP before TRAPPER).

logabi}, principles (a) and (b) are at variance-with results documented

e

s

by Fletcher (1973) which irdicated that in & pronunciation task CVC and -

- ERIC , : N ‘ .
G e Y - ' “

B -
v . v
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CVCL items are dbout the saze diffic:lty and th.t both are significantly
easier thcn Covl an? ZCVC7 tzzis shacn, in turn, are wouut the sane

gifficulzy.

5. Evers crojhid pitiosn sic.lu be prescite. 3s a rwefter of a
»
Y T a - - 19 e 3~ - - - -
rhofe (D1l slit) ses z.n 2a alliterazion (oltisl constrany) set, the

&, word itecs prezert:i in =atrix formatl shculd be imzediately
intrsduced in centential ecntexts thot esphaszz: their morpilolcgicaly
syntactic, end sanantic functiens. .

7. Patterened word icems should aprear in poozs, stories, essays,

as in whick the features of pronunciation, gra-watical functioen,

-

and descripti

v

e

and reaning are Shown to fuactiocn together to convey the vriter's intertion .

. L1
Y

to the reader.

¢

, . ‘The PDP~19 Curriculu=n

Overview I ‘ ?
. The student terminals in the PDP-iO teietépewr?tér curriculum
were obtviously rgstrictive. Teletypewriters are noisy and slow '
. (10 characters a second is an annoying rate of'display vhegbmildy'
sophisticated use of alphahuzerics is necessary), but their pricenﬁés
“ right aﬁd they'provided haxd copy for review b} students, proctors, aﬂd
F - . teachers; Notably, there was an effort to dc;ign a,curriéulum sufficiently
’ inexpensive for schoois to purchase. it is also notable that in comparing
s the 1500 curriéulum.to the PDP-10 curriculonm, the'limitations of ) “
L " teletypewriters were compensated for by :ﬂe digitized audio capability and
o 24 |
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. by the power of the computer "tizesharin<’ ;;f.‘tem iteeli. The addio output

¢
4

(o
wh
[y
<
S

udio ssstem,

- system had r8re c.pabllity and flenibiliiyjlthan th+

. ‘ '
and the operating system pro.Idzd rure c-=dine co:ratotional eapooility

than the curriscuiu. desirrers abcdes,  Hivever, lre ol uter o,.evatiag systen
,

d flexibilities riquwred were wot ail evilable a5 'o

ff-the-chnli' Ltuls,

' o . .
. N ]
An entirelw ne. disi file vysten vas, Cute.opel to sunsert student data
A : o

recordins and £he audio oystan, Capabilities “reve also de.elopard Log

. .’ » .
sten level cl:ractér editinj, student —cde progrin exccutior, high speed
Y v » 4 ;] 4 o
N ‘ ¢

line multipleuin:,” aad for -cnerating re-entrant code fron the hligher-level
f . ¥ o .L, "

languages "aviiizable, . '
1 4 -

The instruction presentition strategy was 'drill and cractice' and .

based on the strands approach to CAI ceveloped and déscribed.bf

=

Suppes (e.g., 1967). The pregranm was -divided Into tie seven parts or strands -

shown in Table 1. S S . ~

Insert Table 1'about ﬂere ' .

4
-
) ‘ QIhe term strond was used to identify a basic component skill of
% ) :
‘ inftial reading (with the exception of Strand 0). Student$ roved
T .

through each strand-in a roughly linear fashion. Branchiag or progress

== within strands was critericn dependent; a student proceeded to a new

~

exercise or new material within a strand only after he attained some

LY

(individually specificable) performance criterion in the current

° ,exercise or matgfial. Branching between the strands was time depeﬁdent;
» s \

. . .
a student moved from one s¥rand to take up where he left off in another

-’

N N : | | . .
l

_ P N ”
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‘ »
. after a certain (again, 1d3ddvidually s;eclflas3e) amount of tine regaxdlasa,___ -
A

. Y. U o -
of what criterion” Tevel: ™2 bosdi reached in €l sStrands. Vithin each .

i . ', ﬁf':&‘ - -

o . . ‘s - .
. . strand there wire'tuo Lo thres pronTessivel)r more dif icult exercises

Hu

that wizre Cenizned to Pri.z stud.n - to fairly high levels of pariorrcance.,

The critesion proscfduse rrntrelly roonired.tic ceasecutive ‘torrect, -

|
|
|
| S ‘
}
|

n the 1iot oI itexs

+
L4 -

‘. ‘oconstituting an enercise. -, g )
- . S ¥ ] . . ;:."‘\ ) o ' -
Entrv to each strutc cerenfed uron progress insearlier strands.  for
gt
I3 . L4 *

4 4 . o
1

icaticn strand staried vith a subset of

'll

exaple, thz lette*—de £
letters usz? in Lha sight word strand. When a student im the letter- . 1
iCED’lllca’ on strand exhitited zastery over the set of letters used in.

« -the first several words of the sight-word stra:d, he eatered the sight-word

' strand. Entry into both the phonics and speljing pettern strands was o ‘

similarly controlled by the student's place=e¥t in the sight-word strend:
&
’ ’ Thus, a student esuld wcrx in several strands sicultzoeously. Once he
, ; . . ‘ »

entered a strand, hovaver, his advancement within that strand could be

-

independent of his progress in other strands. " - L .
.‘ . . I

) Host students spent two mirutes on each strand and the length of

their &aily sgssions was_teh minutes. The time each student spent in .

-

any strand and the se831on length were paraneter§7that could be uniquely .. °

>

¥

specified. Sufficient information was saved in stident restart records,

to &ssure concinuqtion fronm precisclf :hose conditions that existed at
o s1ga-off. ' - o -
L The strands we:e.comprised of sets‘of three curriculum items, and . .
o it was in these sections that a studedt needed to_reach‘criterion before c : '
) : / .? ) . ‘l'

ERIC 2

Aruitoxt provided by Eic:
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-

progreséing in the strands, E:chcssction wzs presented in eitfer two
? . R
or three separate erercises. In each eyerclde the tarc: itexs. of the

4

sectlon ware present~u in ranZow order until the sLu,rnt achieved

%
23y Anew the material of z-particular ¢

[

critetion. A stulcn: who 2

exercise could leave trat exercice after only six r&spurses, vhich could
v . .

take hix as little as 30 seconds. Studeats msde 312 responses a nidte

s
.

. : A
on the procraz.

»

Students received instructicn for the ezercises bv =eans 9f the
digitized audio systen. The student would irput his responses on the,
teletypevriter. IThien hg, completed his respen he pre ; ed the space

baz whidh returned control of the terminal to the co:pu:er for resgponsa

L 3

evaluation. If the student discovered an error in his‘zggggnse, he

.

could press the rubout key before pressing the space bar and the entire

problen was preseated again for a second trial. If a student pressed the

[4 . .
rubout key more than three tixzes before entering a response, he received

a "too many rubdutd¥ ressage. Tizeouts were also used. If a2 swudent tock

].

) _
pore thar 10 seconds to type any character in his response, he was given
a "too much tize" message and nis answer was treated as incorrect.

Students received a printed record of the work completed at the end of

each session. Classroom teachers also received daily a printed report

i

on;progress achieved by their students. Kinierghrten and first-grade
children adhpted quickly to use of the keyboard and had no difficulty

in typing.the relatively short'responsgs (maximum of 8 characters)

, o 11
required. ‘ . . . >
® «
R . .
’ & 4 2 7
'. - , a v .

%
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Description of the Strands . . s

b

.
= -

Strand 0 - Machine Tendir~ss, Readinvss materials were prepared to

acquaint students with t . ~o2nual skills required to inter oot with the
- . - €

progran, The :cwdliness siread atiel tied lo teach students tc sign
P - ' *
_gWerselves cn the prosri wotnzat prostor supervision., To siga on the
i

= re—uxvg progras, a Stus-nt &yned R (Ior Teudiugy-ond his asgigned studeat
4 . - - 5 - . . - - . ’
nezher., He th 4 typed 2 spnce follewed with his firsc nare and encther
. * " -
<ace. The nrcgzraz resjonied by twning the' student’s last nzre. If [
PN . . 1 N 13
the last noie was correct, the stulent tjp 2d a spage and tue progr ,\\\ -
-= ; ' o PR
To leave the readiness strend, a stuient was

. >

procteded with his lesso“

i

required to perfors the sizn-on procedure with nc czore than cae error.

v The readiness strand differed froz the other stx‘nds in that trancaing

fron it was criterion dependent rather than' timz dependent.

Strand I - Letter Icde«ntifjcation. Esch letter was presented twice
— .

in the letter strand. Tor the first pass through the alphabet, grouping ’

=
r

of letters in three-letter sections was designed. to minimize visual

-

confusion, For the second pass through the aibhabet;\sécup!ng was :
desighed to marimize visuat confusion. In all cases, sections vere
desig@e& to minimize auditory conﬂusion. -
Three types éi,;kércise§ (copy, recognition, and recall) yere'u§ed

. . throughout the letter-identification strand. Thege é;ircises are.illg;grated

1£ Figure 4. In the first exercise a }etter was typed and the studedt was

¢ requested to type the sace letter. ERanddh presentatios of the three letters
in a section continued until the student reached criterion for Exercise 1

at which time he was advanced‘@o Exercise 2 of~the letter strand. After

‘
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rd
-~

. - , AL L.
each presentation if the second exercise of the letter strand, the order

- -

of the three lei‘ers in the display wes randozly changed, and the exercise

B

- - ¢
was repeated for another trr-et letter. Upcn achieving criterion for
a

each 6f the let:%?gh the sztrlent procreded to Fxercise 3. VWhen the

studeat achicved Critorion ca the th-e2 letters in the section in

-

-

Exercise 3, ie returrzd Lzercise 1 with a szcond set of three -letters.

.

Insert Fifire 4 about here

r2

oughovt the curriculum, if the student responded correctly he
g

- ”—\\ .
proceeded to the next presentatioa. If he responded incorrectly or

< —

- -

exceeded Lhe'time allowed fgr a response;.the teletypé;ritér displayed

the correct resﬂonse d proceeded to the next Q;cs;ntation. when the
student responded correctly, he rqceivegvfandomly scheduigd audio
reinforcem?nt messages. 1he usefulness of 'variable-intezyal reinforcezent’
has been established as a method’ of achieving performante that is stable
;uq highl& resistant to extinctién. The effect of the~audio reinforcezent
messages in the teletypewriter curriculum was unclear. It is doubtful

that they comprised the principal teinforcecent gechanisa 'operant' in

the curriculum. Be that as it may, they continued to be used, and included

megsages like "fabulous”, "outstanding”, and recorded clapping and

- a

égbfheering. ;They were, at least, entertaining. .
When a student met criterion on a specific number of letters (i.e.,
those required for ﬁhe'first words in the sight-word vocabulary of Strand II),‘

he began Strand II and continued to &brk simultaneously in both Strands I

-
' « -~
- 4
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!

and 11, but at differxent levels of difficu}t& within each strand. - ,

Strand II - Sisht-Yord Vecabulery, Strend II providad practice on

a vocabulary tpat vas intreiszes 22l taught in the cla.sroom aad contained

14 . —

words €o.o.ion to S o 3s was.ni rronding texts . cad sighr-vord lists.  The
vocabulzory was pressntez ir 3-ciisas of tir~e words presented in two
differcnt exsrciszs (zeops and rzconaition) wnich are illustrated in .Y
Figure 5. . ' //’ .
- . '
. i ——————ee -
. 0 Insert T.zure 5 about hLere

. > -

Vhen the student achisved criterion in Exercise 1 for each of the

three words forming z?e section, he began Exercise 2. As in Exercise 2

of the letter strand, the order of items that cocprised the display was
randoz in each presentation in Exercise 2 of the vocdbalary strand. %hen
the student met crifericn for each new word in each of the two exercises,

he proceeded to :hé next section Qf three wvords and began again on

-

Exercise:.1, The selection of items for review and presentation in the
N A . .
vocabulary strand grey progressively more complex. ' As Atkinson (15974) .

showed, Ehe curritﬁlun was evolv}ng'tovard a presentation strategy that
P ¢

vas baséa‘on optimizazion notions of control theory. Discussioft of this
bl T ' -
process is a feast-or-‘.rine proposxtion angd facine is the proposition

selected here. .The 1nterested readed¥ 1s ref erred to Atkinson (1974)
Ve
and Atkinson, Fletaher, Lindsay, Campbell, hhd Barr (1973) for discussion
B .

of this process in the vocabulary strand

Strand III - Sg_llh&g Pattecrns. The spelling pattera strand was

. designed to provide direéi and explicit practice with English spelling

t‘ . L4 -
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@

¢
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Aruitoxt provided by Eic:
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patterns. Although all the spelling patterns presented in -this strard were
chosen from those taught in cthe phonics strand, new wWords were used, A '

gection for thls ctrand cois.cted of
- ’

.. ,
CAT, BAT, RAT, zzzh of which iacorporated

Y
patterm. 'Copy ol recall z.iercises ware used in tuis straznd cad are
I -
us in Iizure ©. ! - .
illustrated ‘in Zizure
. ey )
- - -
Insert Figure 6 abocut here

.Straad IV Exercises in the phbozics strand concentrated

Prnonics.

zedial vowels. Students .ere never

‘} -
ify consonant or vowel souads in isolatlon.

on i1nitialegnd ‘1nal consén an,s and

required to rehearse or ideat

The srmallest ﬁfit of pgesentaiiaﬁ vas a dyad, i.e., a single vowel-

Copy, recogfition, and wprd

consonant or consonant-vowel combination.

-

building exercises were used in the phonics stranc and are illustrated ~

in Figure 7. As in the-preceeding strands, students worked with a section

1

\ ®f three units and had to'nge: criterion for each spelling pattern in
- ” - “‘.

\ each of thé exercises before proceeding to the next section.

- Ingert Figure 7 about here

The audio reinforced the sound values of the spelling patterns with °

randonly selected exacples from three samples — two monosyllebic and an

, easily identifiable polysyllabic word. However, the word to be typed by-

-

the student in Exercise 3 (word building) was -always one of the two .
- . . ,
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. mnosyllablc excmplars. - : . .
. The teletypewriter curriciluz was unusual ‘"ong spelling .-

ttern curriculuzs in oo resrecte. irst, othor curriculums present
3

spelling poctirng iz.if=dclry. Spo i:1i.2 sotterns thet are not thezselves
: ’
12
words (-AD) e rre ez:acel ony ds components of .words (CF, T3, SLAB); they
§ - . v

z presented spelling pet-2rnis roch implicitiv 1n g
. ) N ;

. . explicicly in the ph.nics s:\'a:d.‘ cecend, the tpellinp potterps cacsen .

for cther curriculuzs arz ususliy final cerscrant, or f£inzl unit, patterns;

[

/ .«
tbey are syilable endings (=22 -/ -+T) rethor then syllzble begiznings

(C4- NA- T'-). The Stanfers CnI curriculuz "rewnted both initigl uaic

. end final unit spelling patteras.

Tue spelling patterns im tb@‘,cutyiculv.': vere grouped i':;o feur - .
cateéories; ~VC, C‘\'.-, -y.C, and Cvv-. Each of. the categories was divided
‘into sx.zbcategories acco%ding.to vf"els-. For eza’:'ple, tategory CV- cocsisted
of su\\cat:e;;ories Ca-, Ce-, Ci-, Co-, and Cu-. tegc;ry -YC also incluf’ed
the spelling ‘patterns fCé, where ¢ denotes -a silent e at the end of a

. word. ‘I'he students stuadied only one subcaiegory of spelling patterns at

a time. Each item was successivély presented in the exercise formats

‘ . described. VWhen the requisite aucber of items within a subcategory passed .
' criteﬂ'on for Exercise 3, adecision was made to deterpine which ca:egory

- snd subcategory the stuc'c'nt‘should s:udy next, ‘I‘he student began in

[ category -VC, and when the criterion was met, he was transferred to ome

of the utegories cv-, -WC or CVV- with probabugy Pz, s OF Pl‘

H

~rupoct1ve) or vis r?tained in category -VC with probabilicy Pl

L_A‘ ¢ ¢ M
-, . e T,

-
.

ERIC - - S
] . . e

= - - 3
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ihe student ayq¢ys transferred back to category -V

”
the other cateZzories.

7

" Branchin~ tetueen vewn

in a round ro:iz

..

3
=VC category tor 2/3

catelory.

-

phozics strand.

(1973) incicztis

perfcrmance tizn practice +oth inicizl uni

phenics strang

@eaaing of words introduced in t

~

C wnen hLe

Brancioan s

-

CxI in teading
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finisihed one of

fletcher

etter

..
)

son (197L, za.l &

+

ord strazd.

A secticn comsisted

‘ of three grcups of three words. Fach word was asscciated with one of

.several categories.

The présentation

ords'followeq by

P
" a request to tyye a word of a particuler categor. The strcond used a single
. ; ) E
exercise format illustrated in F . The orcder of the tiree words

t
predented was random and the target word, with its associated category, was
. ~ : .

bl o . . o ¢ .
randomly cHosen froh thos dls,la}'ec.

” .

3

Insert Figure & about here

Strand IV - Sentence Corcrechcensicn ,

A section in this strznd consisted of three sentences (or phrases)

-

-:gth'one word missing in each. Displayed with each sentence wére three
- \ .

words — two were distractors and one correctly completed the sentence.

B

.
*
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As in the 1500 curriculunm, one of the distractors was of ‘the correct . “'

. s
form class, but iras either Le snpicell, or nfabt;c 1ly unacceptable in

. . A . v . . s
that it brose « Locolerorizotior o ralal e 5000 4 Le.odlTactor t.2S
4
unaccep Sz ohov. oot os I o Tr.thz il Tozostrenmd ito. o2 ,
siagls =icrcicms or 20 L. U S S N
1 D ' 4 - .
Tiserl Tooure . oL aEr=
) ; Fimzl 70° -uis .
i
~—~ L4 - - »
inis porer triefls Jlisc. o328 twzlinz vezars of LUI gewelop oot oin .
beginning reacir:, ss=a Gl 1choret witihy mill anl cceasacnallr lrozatic
success. iovever, the use °f coryuters o teach Terinning recliin may |
only bave desun. 3y wav of surrary, then, it see: s a2nrrosriate to list ‘
a duzbar of vbserwations on this develcrrant that -izat be usef :11; I |
. : |
considered by fulure investigators. Tnase observaticis follew in no |
-
particular orcer. |
* 1. Both curriculuas wers intendad to supplerent crdinary )
classroom imstruction. The fanfare tioaz greeted the introdugtion cof
T -
- ~ ]
CAI anticipated a rinor revolution iz :lassroca practice as a result ) :
. , .
of its appearance. Despite extensive vorxshops, individual. conferences, . |
and daily reports on the progrzss of individual students, very few
- * » € s
changes in the practice of classroon teachefs were ovserved that :
. ) ; . .
could be attributed to Cul. Student achieverent increased under CAIL, .
but the impact on classroo= practice waz minor. Therefore, a supple- ’ .
wental role appears appropriate for CAL in becinning reading.
] ' ’ ! ) .
t‘ L4
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There was a shift in instructional strategy away from a tutorial
approach toward a drill-znd-practice apprcach. In-beginning reading,
as in other curricuvium areas, it was difficult to anticipate and prespecify
7 ' ,
what.problens a stuwent muzat liave with the rmaterial
. . . ,

remedicl mzterial woulc hoip ti
: CAI ncs a unique copadiiil

resented and what
& stulent Cuka
s fcr

It was ap7
responses discus

arent that o,
Sringiag cbour the rz2pid, automatic reading
3s2¢ by Fries (1533) and by LaPerge and 3zrueis (1974),
and the Stanford curricaluz increasingly erphasized thzse rgspsnses. '
Drill-and-practice czy te a regrettable term evorzing iz

| as a swezt shop, but it cescriles

to avoid tHe observation ‘

=sfes of school
the approach taren ani

at the students eniovyead
37 There was ro disceraz

it was icpossiltie
S the C

"1 present

-:0
ie drop in stuce .t achievemeat resulting
from the reducticn in CAI terminal capabilities experienced in shifting
A

from the 1500 Instructional System to the PDP-10 based system.

d sy The
detailed instructional tbeary teliing ho§ best, or evea optimally, to
use the full capabilities of tq; 3500-systen student terzinals sicply did
oot and does not exist: I

It is possible that the best instructional ideas
in their costs.

in instructional outcore and would fail to justify the great differences
in

, available applied tc both .systems would make relétivel) little difference
For that :atte
'

’

the necesszary attentioa to each letter
typed responses required by the PDP-10 curriculum may have been
responsible for soce of its success whereas the facile Light-pen responses
&,
) L 4

used in the 1500 cyrriculun may have reduced its inst:uctional effectiveness.

Techniques of optimized instruction were increasingly used.

Ld
Q

ERIC

-
Aruitoxt provided by Eic:

Promising trendq’in the development of the reading curriculums were the
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‘ - e 3 - ) . % e . - \ . . N\
‘ expericental acplications of ccntrel theory (Atkinson, 197Z), zuantitative
*

.~ ¢

. podels of merory (Vletcher, 19753), aud techniques of ineguality averSidn

t

- . ..
(Janison, Tletcher, Sul.2s, 2nd Atkire-n, in pricss). As_Ap:na>on's

}
‘
|
|
b ¥i . vy : [ - . A e R -~ : KE e -
; (1974) overwiz ' of thar: lew 2lCics L. iad te boclnnirg reoding InsTTcT
| ! ..
| .
{ tiga intizotes, Or= inm T..5 orea w7 oL LTI el I R
) i .
|
‘ * - - -~ : -~
| of iles2 tec. i-nuzs and The aritial ma L ICD LT-oalo TULTeT 0 DE WS 1

-

;
| 2. LL.iTal'il O S S cned’ - en T re
| =
‘ - -~ - - - —~-~ —_e= -~ - - - - -
; prossatic. L .0s Trenc ot s sarescolastr zvilent 17 celosiilnl LnRlYUCLICS:
- .
b - P -~ S - ~z - - 1 -— - - -
'let-E: ALIZ3 .eTe ACT tTC 1N TAZ 40. Zortricial. Sut LLE] {rT¢ 2 18
. .
A - _ - . g ) R
. PDP-77 curricuis {altho.ch vezicher curriculun prosznted letter scounes
‘
o ~ - a el 3 “em o o . *. h I iale PR e I - . <
in isclation); s;elling was rnot tatcht In the 1300 corricslrt, ot Lt

w1s tcugnt in the PLP-1T curriculus; cnly ‘reg:o
L 4 4
were taught in the 1500 curriculun, oot '{rrecuizr’ vords were presented
as vccabuiar: itecs in the PDP=10 curciculum and rnon-worcés were not
, .
. _ .
taught.
, 2
’ 6. Use of games, stories, and othar motivaticnal materials

decreased. The computer systen was increasingly viewed as aon expensive,

valuable resource ard technigues for its efficlent use gradually iacrecsed
-, ) =

in relative value. This trend was aided by the stucents'.enthusias= fcr

CAI which did not appear affected by the increasing erphasis on efficiency
.l

in the curgiculua.

-~ . r ° -’
7. An emphasis on decoding skills was maintained throughout the '
. de%glopﬂent. Literal andzinte?ptecivc comprencnsion instruction can be
- - ¢ - -
‘ presented%;{ computer as thz fourth through sixth-grade CAl reading
. % . . : N

L] * } ) (¥

Q .
EMC . « @ ) ' :
P o e S L | ¢

. . . . . 7 -
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curriculun docuzented by Flatcher and Suppes (1972) illustrates, but it

was never the judgzment of the Stanford grcup that the propertion of
) s

’

comprehension'instru;tica to decoding'insttugtion should have- been
increased in the beginning reading progrzms. Notably, Fletcher and
Atkinson (1972) found that their szzole of CAI beginning reading students
scored ;ignificantly highgr)on the paragraph meaning subtest of the
Stanford /.chieve=ent Test tHan did a control sacple of non-CAI students.

-

8. Trom an operational staadpoint, it was simpler to schedule

CAl in a central locatioa for all xe=bers of a classrooc at one tice

than it was to present CAI to one ‘student at a tize, using single tercinals

iqstalled in classroozs. The setting for the Stanford curriculucs
’

consisted of a single room in which all the computer terzinals used by

the school 3§te insta;ied and vhich was staffed by an ;xperienced CAI
proctor. -Eor older t$i1dren, it might have been rea;onable to
distribute terminals to individval clas;rooms, but it was pot reasonable
for the studegzs in gracdes K-3 who used the Stanford'CAl;,

9. Beginning reading achievézent was about the sarme for boy; and
iirls under CAI. Tgis result was firsg announceé §y Atkig;bn in 1968, énd
it persisted throughout t;e history ofithe deyelop:ent.' To some extent
this result was presaged by McNeil's -(19'614') finding of superior reading

achievement by boys over girlg ie kinde:;aften using programmed reading
materials but it was stil} surprising given vell establisked (e.g., Maccoby:
1966) expectation; of superiority in primary-schooi girls over boys for
verbal intellectual functioniné.

\\‘ 10. A favoraple econemic argument can'be zide for CAI. Using

computer cost data of the late'1966's and assuming system support for

37




were

able to pre-ent a2 favorable arnument for the cost-effectiwveness ni the

i

Stanford PLT-10 Le; in-iis readi .. riculin.  Tith the receat, craratic

reduciions . ti: oo outer nrocreciag L nd v, it secas lilel

in the dzsjen <0 Trovrar;mis

prelicinary ncoticas we
censiceratly vore snouid be done to id
for CAl operating systce—s,

12. Althoygh the strands approach vwas origizalily ceveloweu for
arithmetic CAI, it is a powerful and relevant technique f:r beginmning

reading instr.ction as -:ell. Some general discussion of tie strards

.approach was presented by Supves (1957), and it was the approach used

'in the PDP-i0 curriculu:- described above. The approach appears to be

Qignifican{: general vtility in the design of CAI and deserving of

-

attention frem educationzl researchers. . -

Ope cenclusion from the Stanford projects might be that CAL has

\

genuine possibilities for the improvewent of beginning reading instruction

and that the work of the Stanford development should be continued.

. Like many research efforts, the projaects raised more questions
- than‘they ansvered.. liowever, ifgghe central problem in beginning reading

.F
14
!
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‘

‘ instruction is to rzle it
-1,

the individual necds of students, then CAL may be the ro-¢ cost-effective

basis, to

sensitive, on a momcnt-to-=crent

alternative for lar-c--cale solutinn of tids

problen
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Table 1

PDP-10 Curriculum Strands

TITLE

-

) USE F TELETYPEWRITER

. . .
. * °

*  LETT¥R IDENTIFICATION
T ‘
.. SIGNT-NORD VCCABULARY

- *

) . .
SPELLING BATTIERRS

& - P - - -
* . _ PHONICS
WORD COMPREHENSION
SENTENCE' COMPREHENS 0N
‘ Al
: .
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DISPLAY
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EX. 1(COPY): A
EX. 2. (RECOGNITION): C B A
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DISPLAY

 MAD DRIVE SWIM
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OPEN DISCUSSION OF FLETCHER‘ PRESENTATION

-

¢ ’ 9

L4

- — ’
HOLLAND: I have had a running intimate affair with your 1500 program. *I have

c%?centrated on your.matrix stylgtl, and I have found that there are a couple of

‘characteristics that troubie me. There is a limited amount of data in the

—

publi;héd report, but the data there sugﬁoré the contention that a fair amount of
responding, among these four alternatives for each item is essentially random.
Maybe, 253 comes from the child simply putting light key on one of the four
altern;tives at random. Of the data that is nonrandom, there are bases on “which

the subject can perform correctly without actually doing the task Q!pposedly

’

being taqghu-namely the phoneme-grapheme correspondence. A deaf<child-could do
pretty uell on the program, Just on simple visual matchlng and obviously without
pbonemes playing any role. The games are very constant' they are repetitive.

Once the¢ child learns to pick the one tbat's got the :hreé//;tter forps, the
child can'respond ‘correctly with regard to sound

Moreover, I was very interested in your obsérvation that the diagnosing and‘

branching didn't work.. I have proposedthﬁee measurable characteristics for the

f

adequacy of branching decisions-predictixf/galidity of need for some teaching
saterial, the. time efficiency of testing and this discrilinabiiity of the

-nlsures. The 1500 cufriculum seems to lack predictive validity as diagnbattc
’

items. sagldren being asked to perfor- the same main lime items uitqbdi any o{

-

the remedial loops show little more than a chance relationanip betueeq the’ tuo

performances. How can prescribing dirrerential teaching paterial Q$ such data
’ )

#ake any sense; and to do so with a .two million dollar gadget, and an’ even
[ 4 .
larger personnel cost is laughable. - - . . .
. v »

-

FLETCHER: Well, actuplly the perbonnel budget was pmaller than the machine

LY o 3% - 58 .




May 21--A.M.

" budget.

Prorated over tne years of the project?

- , . -

* FLETCHER: I think so. I wouldn't want to be put in the position of having to

*

defebd the 1500 éu;r;lculwa. I worked on it; I did some of the prcgramming for

it; I did some of the data collection for it, but we were feeling our way. This

is the first time we tried scmething like this. We thought we had a brand new

device; we brought up a lot of brand new shining ideas ta try out on “1t. I
think a 1lot of them didn't work. It was an intereSting effort, and I think we
learngd a lot from it, but ftbink we got a ‘lot befter when we went to the
teletypewriter curriculm.’ The lessa-ns‘ that we Jlearped, such as tt;pse you

brought up, carried over into the teletypewriter curriculum. I woula like to

-

emaphasize that although we héd '.gll these shining new gadgets in the 1500 systen,

]

and we had a very limited dispiay capability on tke PDP-10 system, we knew better

~

how to wuse the st‘u.ft‘ on the PDP-10 system, and I think it was a more effective
[ /'
curriculus in the long run than the 1500 system, because it is not really clear

how to wuse. visuals in reading or how to branch and remediate in a criterion

- !

~ . _ 3 . .
sense. Those things are not all that clear, and certainly they're not clear

"enougb for a computer curriculum in Hbicb_you°wa'nt to have a very high

"probability of success. ‘

-

. h
'VENEZKY: Would you say. something about what was going on in the classrooms, irn
terns o( the actual reading program, and 3156 methi'ﬂg about 'what you did for

teacher trﬁ’ing?

- - * M

t

mn: Yes. Teacher training is always a big effort in these things. 1If you

- -. '. , s . . B
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I -

. want these things to succeed--and, .as one who has had to worry about the
’? -
. introduction of CAI im.schools, I do--teacher training is not something that you

- 1
can ignore. You bave to have a 1lot of people on your side: teachers,
w.

— .
Jﬂnistrators y everyone.. N
. '

A}

As we began to introduce curriqula--*.ncluding reading curricula--we giave a
three-day workshop for teachers right at the pgginning of the school year,
typically befdre élasses began. We tried to get.;ome sort of credit for the
teachers who ajttended the workshops. We would follow it up two weeks later with
a toma; presentation of about h<alr a day—®o a day. ‘fhen, périodically’, we would
station some of _our staff in the teachers__’ lounge. They would sit there with
ropes and snares and things. As the teachers ca.:ae‘in for a break, our people
would hop on them and say th;ngs like: "wWell, how,do you like it? "A'ihat_ do you
. think about it? What complaints do you have? What is good abo.ut it?* Wwe had

that' kind of business going on constantly.
’ ; 3

* We had teacher reports available to them. In the teletypewriter curriculum,

we bere able to say very precisely what curricular items they had passed and uha—t

@ vocabulary iteas they had. The iteas they hadn't had, of course, wéré implied
from the teacher's guide we gave out., We tried to explain to them why we ‘were
doing what we uere doing, tried-to explain some of the theoretical notions behind
what we were doing. In gex{enl /‘we made every effort to try to get tpe classroom
teacher to work with us, to mk with the curriculus, to tailor the qlassrocm.
¢woa:cb to what was going on in the computer. And I would say that about 858 of
tbod t.;eiﬁe'wore !msuccesatul.‘ The teachers were ‘td.lung to_"iasme that it Haé a
reasonably useful effort, that it vas doing some good t& the kids--it" cert,ainl;
S R .

. wasn't harming them--and that they wWere willing to put up with it. But they were’

Ypot going to failor their classroom instruction sround it. .

o | fJ . 60 N ;..
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P . .
VENEZKY: Does that mean,” in ecsence, that they just went right on doing what .
the’y normally do in reading? e

FLETCHER: Yes. ‘ R ( . .7

4

VENEZKY: That is exactly what tne Plato reading curriculum did. -They were in

dozens of schools in Chambaign‘ for two or three=years, and their"experlence has

been that the teachers tiink it's wonderful . - They love tp” have it; they are

very suppor&ive of 1t.but they ;ain be damned if.'zhey will pay any attentiozs to -

® the results of it. - - . o : -
. - — - s . By -
| o

.  FLETSHER: Yes, we were 1n”o;er 36 gchobls fron. year to year, and it \-’as’ Same

3

4

s <

L - >N + » -
story. Those 10% who did work w_iﬁ‘_t.be curriculwm fairly nice results. You® '

‘could tell the differeace ip tie test scores am; measures of that sort.
- i . ‘,'- .. . '.‘ . ;

\]

L :

VENEZKY: Do you have any ideas on how to integrate this kind of‘technology into

a_prograa? Do you think you would have to take responsibility for the full

4
i

reading prograc to do that? <

, s
=
‘-

FLETCHER: 1 feel that there are limits to what yod can do on a computer, very -
real 1limits.. You have to have a human teacher in -the process. In that sense, - .

-

computer assisted instructi'on [for elementary school instruction] is going to be

supplemental, and probably the bea;tv/to use it is in as general a way as

-

possible, as we did. 1In other words, it capable of adding something to

whatever goes on in the Qlaﬁsrooa, which is not an easy trick. In goae Ques,-it

say bde nbossible. ) ‘
61
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. e . . -

. WHITE: Back in 1569, some data on #fke early work with the computers were

-

published. It was very impressive stuff, and I reall'y‘wondered why no ohe ever
. talked about it or dealt with it. Two report's came o'ut of Staiord. Cne report
talked about, I think, the PDP-10 system.‘ The report talked ai)out ‘the drill and
practice as a supplement to wnat the teacher c}id‘.' The report made some really
resarkable claims. In the ‘first case, it said students were achieving test.

/ . ’ .
/ gains, and the system tended to close the gap between nigh and low students.:

.

That ‘is the only system I every heard of doing that. In other words, it seexzed

to work selectively: It helped poorer students rather than better students. .
There was a company report that "costed out” tne systez an8 put the gleaz ir the

eye of many bureaucrats, because it snowed thit tne systez was %ost-effective.

The claim was that tne systez cculd be implezented at an average'cost cf ¢72 per
child, as I remember. Here ; nad Title 1 prcgracs cper®®ing at-a cost of ~ $16C

. per child, and nobody was ever able to find any effects. Then you had a gap

-

closing, cost-effective $70-per-chiid computer supplezéntary systez. I have deen

.really curious over the years about why no one really talks mich about that

.

system. No one has ever explained away those reports or' saic':‘ why ‘they never

»

caught hold in the system.

»

FLETCHER: We didn't do as much of a selling job, as =auch of an inromg‘:;;onal

I3 4

7,

amulgatfng job, as we nigh(hafe.’ Considering. the_ amount of.data we cL

o we did relatively little research and relatively little descriptive stud

data, because we got bogged down 'in the day-to-day operational reqiziruké“ﬁts' of

the systea. The thing had to be up and running. It had to be up and r ng at
- } | ) N

5:00 A.M. when we were doing stuff on the east coast. We'had to be doing that

. five days a week, and the rest of the time we were workipg like mad to keep ahead

, of aa; of the students.

- 62
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«

-1 renember staying up late at night, for instanc'e, on the 1500 system, to .
L ' : .
try to ‘get sufficient curriculum ,tn S0 that we could stay ahead of our very
‘ . . - -

bright students. ) . . 2 . -
. . . ‘

But that's what kappened, we got bogged down. b‘e t.mderestima‘ted' the sheer
Y4
adeinistrative and logistical problem that is associated witb getting a computer

systel curriculum up. . . =
.

. . - * ~ET Qe

5 ” % .
WHITE: Is this one of those cases that Doug Ellson was talking. about yesterdadyd

. 1 .
‘Do you really have a finding of positive effectiveness that somenow just lays
ther=? ’ T o a
’ ) -

2 .t -

v -

. FLETCHER: Yes. And some of tne ‘maghematics cprricma stuff fits these’ critéria

very well. We  would have had to do it [pmmgate the positive effectiveness] ‘
ourselves; no one else.was going to do it jdi'- us.. And we didn't bhave - any
resources. We ran out of energy,_t?;e— and - money. ihe px;'oject came to an end.

ROSNER: I just wanted to emphasize Dick Venezky's comment here, because }. don't
t.hink it 1is reasonable te think that you are going to get c_lassrbou teachers to
view CAI aslan integral part of their prog'ran; if it isn*t compatible with what -
they do- in t;Je claséroon: You can't expect thea to g<; home at night and invent

lessons to be conpg‘tible with feedback.

’

Secondly—-and I really think this is related to Shep's Eomnents--l watcned

" the CAl prograd operate in a school (Oakleaf) for about four or five years, and

1t. strilces me that it'a very easy to say, "bell CAl resally haa linited powet's,

and we really ought not to think about it any more." It seens to me t,bat almost .

llvays, the developers of tbese ‘things never concede that, maybe, they are not

, 83 .
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quite as good at developing instructional prograés as they could be, if they

would stay vith a program lomger, anJ'I?*they would incorporate other resources.

- .
1 think we€ have another instance of how a potentially useful instructional’devicp‘

g’ n Htf*““~——

or appﬂbach gets thrown out, because the person trying to develop or design ¢t

thing doesn't Khave all the capacities to make it etfective, and doesnft concede

1}
that other people cculd prgbably help..... © , \\\\
. - {

-~

BARTLETT: In this country, We seem to have two systems., We have a syzien that \ ,

designs educational technologies in different ways, and we-E;ée\@ different
Y )

systea that distributes them, the commercial system. The latter usually involves

>

publishers. It seems to me that it's the existence of the two systems that

accounts for the fact that a program like Dexter's, for example, doesn't get out’

A
into the market. Unless you find a publisher for it, or unless some other

organization in the country takes over dihtributioo for it, you are really sunk.

You are not really trained to market your programs. In this country, you are not
: .

reapqhsible for doing anything more than what you have done. And I th;nk that's -

:

& very isportant issue that no one in the group is really addressing.

-

FLETCHER: There is an article in a recenf-issue of tﬁe\‘zgzzggf'gg Educational

Besdargsh by somebody from the University of Pittsburgh, I don't know who it 1is

" but he says something about the need for a linking science that will take the

results of basic research and put thel into the inatructional practice. 1

4

coul. re¢ with that more. . N
) » . ’ A
N ,
BARTLETT: But nobody seeas to care; }haits wvhat I find. 'Nobody is taking

roaponsibilityg;t any point tor(doing anything aboqt it.

. , . . ¢
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FLETCHER: 1Tre funging 2gencies try, but they try tne wrong pecple. They try 1o .
tax thke rescarchers with the protlem. Ihey’say, "Okay, row that rsu have done

! it, you have o promulgate it," Med researchers are nst trained to do that; that

is nct their business.

e
. ) Recess N
. “, \\
t > . \‘ {
//
. , \ \
N \\v/
-
$
- A
/
P H
A
. ‘1
-
i !
v . -
’l
* ’
1
1]
- * 9

’
R




