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Thxs paper reviews the Learmng Research and Development
Center s Computer-ASmsted Instruction spelln‘ng program in the hght
of the expenmental analysxs of behayior, The spelhng program is of
special interest because it s based on a good behavioral apalysxf of »
the nature of the spelling task, and because it bfi,ers a chance to revxe“‘a
the state of the art in computer mstrumentahon of the learning prqcess.
Results of the review inchcate the da‘nge rs in fa;hng to insure the occur-

rence of the behaviors dpseribed in the task analysis--a problem aggra-

vated by inadequate instrumentation, .(’
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ﬁchmg naatenals and proceduréﬁ are reviewed as aa.rt of a proj-
ect that aims to facilitate the apphcatl&n of the principles of operant

-

* N B
behavior to instructional design. The role the :(éviews play is to gener-

ate a, ndh supply of exemplars of behavxoral prin iplas in operatlon. N

[

the ba.sxc hteramxe, will, it is hoped, x:ecult inau ar.eu resemé.uon
l"\, p

of how to desxgn mstructxon that is optimal with respect to the science of

1.
behavwr..,

o

vy o

.- T . . .

The formal reviews also meet a sncundary objective of prov1d1ng

4

"feedback to the de,»elopers of the matenal we h:we examined. We hope ' :
that thig repays the trouble often involved in mtroducmg us, £ their work”
and that we ca.n p:mzde cons}ructwe comments usefulfor thuse who are

onented loward prepacing 1 'natenal., that reflect the best utxlya:atlon of

] . y - -t
lea rning prmctprs. A . P {
AETS . x . ’ .. 1y . ;
., Interest in CAI Spelling ngrams N s
+ ~ -t »
,: The CAI spelling programs are of specxal interest .because of three %
* ' . ki
charakteristics Jdiat set them apart from all too many programs. First,
) . T : 3. L N ! ]
) ! -t , 3 * -
¢ L 2 . kY

ERI!
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the programs were precede/d by a creative behavioral analysis of the

\nature of the spellxng task (see Simon & Sxmon. 1972). It has long been ’ {.

the ideal for programmmg to provide a technique £or the analysis of
' knowledge or skills. A precise behavioral analysis is. £ollowcd by the \

design of I:a.sks with’ pre cise response requirements for remfon.ement. |

Reinforcement follows if, and only.1f, the task 1s pexformed The response

contingencies are arranged in order of prerequisites, and the sugcess of .

students uapon completmn of the program demonstra.tcs experxmentally the

merit of the orlgmal analysis. CAI Spelhng 1s interesting to examine

because it secems to fit this paradigm. If all 1s well with the mstruc'.tional‘

. * 1
design, it will not only be a good spéﬁfng curriculum, but 1t,w1ll also be

an edperimental confii.nation of an analysis of spelling behavior. 'i

¥ - .- o ]

+ 'I'-he second reason for special interest in the spelling program is that .
. the analysxs of spelling on whach it 1s based involves discriminated feed~

back as an .mportant element an spelhng and hence‘m the tea:.hmg of spell- .

“ [

ing. One part of the task analysxs involves the generation of poss:ble
spellings and a judgment on the part of the spell.er. Development of good

discriminations of the products of Sfilled behavior{is important in a wide ’ .

’ variety of skills, for example, knowing the ''feel’ qf good form by the

* <
| athlete, hearing the sSelf-produced good sound by the musician, or recog- /‘
| .
}
l
|
|

. -nizing the well-written parag:&tph by the author.

3 L3
The power of teaching th&sé dijerfrinations 1s often nat fullywealized.

When learners c(yn’ discrimunate the merit of stimuli produced by their own

v

beha.nor, they are automatically diiferentially reinforced. Reinforcement

is "automatic' in the sense that no one else needs to evaluate thg regponse

o«

and arrange to reinforce it, and 1t 1s diifgrential in that behaviors which

» Ve - [} . N
produce stimuli they have learned to judge as adequate are reinfor'ced,
. whﬂe\quxte similaT behaviors which produce stimula they have learned
- . . ‘ . .
to judge as inadequate go ynreinforced. {Tor further information on pro- e .
’

grammung discriminated feedback, see Unit 9 of "The Use of Learning

ERIC

.




: ¢
Prm‘::}y‘es in Instructxon" [Holland Solomon, Doran. & Frezza, Note 1] ) .
The xmportance;,éfdxscnmmated ieedback and the too réquent neglect of
it in educational material make Tnsta.nces of programs in which discrimit

nated feedback plays an x\mportant role especially valuable for our aim of

L. . . - 3 . * N > - R .
- finding Gseful exemplars. ‘. .
® .

« «The -third reason:for special interest in the spelling program ifthat

. Y p ¢ . . .
+* " 1t offers a chance'to estimatfe the state of the art in cofnputef -assisted -

instr@ctiod. ’ * N .
. . I4) . . kY .
2 a 4 . !

* Basis for Review \ - - R

# N - .

-

The criteria by which materials are reviewed are th,c}se of the
4 expex:(xmental analysis of behavior. We assume the task of anyone applying
these prx.ncxple"s to be ''the construction of carefully 'a-rrangeé sequences
* . of contingencies leading to the terminal perfo:rmancos which are the objects
.of ed.ucatlon" (Skmner, 1963, p. 169') The most explicit and detailed ,

¢
description of the prmcxplos xmphed in Skinner's statement is found in

<
our course, ''The Use of Learning Prmcxples in Instructxon" (Note 1).
The principles,’ however, caa be briefly summarized here. If behavxor
- 1s to be learned, it must be emitted and reinforced. Obwviously, ho\wever.

)
- 1t 18 inefficient to simply wait for a child to emit some .complex piece of

behavior. Complex behaviors are shaped throu.gh gradual progression
from simpler behaviors. The curriculum designer must analyze the task
to be taught into its discrete components and their prerequisite tasks. )
These tasks are then sequen;od and a teach, ng program is developed for
each. Children learn what thc.y do, so each n,achmg progra ugt assure
that appropriate behavior occurs and that o only appropnate %(f:lor is

reinforced. Thus, a low ertor rate is only one goal for the desxgner. .

An cqually important goal is the precise design of response contingencies.

Tedching materal which incunsistently applies these prmcnples may fail

,jéx to achieve its objectives. ,

, N
N D = 2 ’ .

3
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Potential Values of Instrumentatioh * - - .

In conjunction with proper interface devices, the computer should” .
be able to provide the best possikle mstrumenta.t:ééx ,\Whether general-
purpose computers or spec"\lly designed teaching machme‘s are used,
appropridte use of instruments presents strong advantages. The advan-

Pl T

tages relate directly to the drmculty of implementing 1mportant features . »
of the learning process without proper stimulus presentation, mtho\.:t ’
seeing the stﬁdent's response, thhoht evaluation of the oiten subtle .
response zqquxrements that are the requn:ements for remfouement and
wrt'hout the ability.to provide msta.nt and salient remforcement. (For'

.further drscussxon see Glaser-& Cooley, 1973; Holland & Doran, 1973.)

13 ]
The behaviora.l ana.l‘ysis determines.many of the requirements,\or

at least the options, in instrumentation. For example, teaching compre-
hensron of a\spoken langliage requires sOme form of auditory presentation.
If the advantages of mdrvrduahaat:on are to be realized w:thout live ind1-

vidual tutors,, use of audio recordmgs seems essential. Similarly, dif-

o

ferent responses desrgnated by the task anal)bs indicate different instru-
mehtation requrrements for the response moddlities. t+ A few of the advan-
tages of good: 1nstrumenta.txon follow. - .. - é ” '

1. It can assure that students do the right-thing in order to achieve »
s . ¥ .
the correct response. Without the machine, they may see cues from other /
. .
items on the page, qr peek at the confirmation, wherever it mdy be,‘, [ ¥ N .
: % . ‘ "
in m{iny cases, see it ia.‘mtly appearing through the pag‘q oi. any but the

heaviest pape r. .

2. Instrumentat:on can provide the right form of the st:mulus and ~
reqmre the rlght form of the responsé as dictated by the behavioral .
¢ .
ana,lysrs of the skill to be taught.

"™ 73, Reinforcement can be immediate. .

I

TC‘ . 8

/
- 4
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. vy
4. A snappy, attention- hok}mg pa_ce 18 sg'g,by having new frames b’

appear mstantl\%. (A program teachmg an mduc.twb reasoning skxll to

younp, children‘-)n 24 fram‘es could be cor’epleted in 20 to 30 minutes on . .
a good machine, The same program adapted to paper and pencil ‘requxred
many sessions, and children usually.wquxt before finishing 1t ['Holland, 1962).)

AN
-With goad -mstrumenta.tron studen‘s have no break in the action_ wh:ch wauld”
7',3- . ; .
allow thexr -attention to‘dn away frof the task. *

N

5 Eveninan otherwrse very‘unstructured teaghmg situation <,

(espeexally characterrstu of colleges‘and more extreme forms of open

\
hines. . 1
~an'

R Wxth good ms}"umentatxon. a well- developed teaching p‘i‘pgram

2 ooms). the tt.ac.her knows precizely what students have done c@athe

v

can be transported without dxstprtxons whxch can greaL‘R/ degradé xcs
.
effectiveness., The teaehmg technique i1s Lommumcated automatically.

'\J‘ ./ * o

‘% .
Instrumantation of tho-8pelling,Programs - .

l‘(

Some of v.vhe'aa‘vantages offered by instrumentation are found to a
gréater or lesser degtéd in the ‘spelliag progtar’;n " (Anyone not throughly
famlhar-twth this prog,:%m should read the descnptxon x‘n Appendix A
beforq reading further. } Answers cannot be attained by ''pecking', there
15 immediate ren‘nt'opcement fuor spemng,g single word," even when the
total pian mvulves hsnng many words, andsuch mdwrdual rexnforcemeﬁ't

can be prdvnded while allowmg the hst to,be generated in any order.

- & ] - .

Unfox‘tunately. in several ways the msl.tumcntzxtxon falls’ far short. ~
I
The most serious ghurtcomung is the xarlure to mgiude sumulus forms .

req«ured by the behavioral analysis. The devcloper.s are attemphng to

teach'the coneep lterhate speiling patterns for sounds (for example,
- L

»

/K/ may be spelled <K* , <C>, or <CK> ). But the studexxt(énterface

(the' Datapoint -3300) has only a gereen on which words can be p'rinted a\;\d

a Eypmg keyboard for reagondxng/. Therdéus no provision for auditory .




L) -

1]
presentation, even though phonemic analysis of the Spuken wurd is crucial *

to the behavioral ob)ec./wn:s. The 1a;sk of the necessary auditory interface
device presents a sevire challenge to the <§velope;. In SPLPAT the .
N target words are visually presented alung with other words a:d the chaldren
are expetted to pronounce them carefully enough and correctly enough to
perform the phonemic analysis o‘n their uwn utterance. ‘A child who reads
- this well, never even misreading when the same grapheme 15 used for -
different pionemes { -C  spells /K/ or /S/), hasa high profx'cil?ncy in
decoding (going from grapheme to phoneme) which may indicate high
previous proficiency in spelling {guing Iromz)huncmc tu grapheme). 'Bgt .
many children may nof decode this wcli: at l;:;\st not when they most need |
the spelling training. Insu;a:d. they 'p"robabl)f base their responyes on the ‘
graphemes displayed. In other words. sume shddg-cn niay copy the visual
stimuli and accept the few errors that result. For these <hildren, the ‘
targeted behavior may be mx.sscdwon;xpictely. and a ma,or advantage of |
instrumentatiun in providing the right form 6f the stimuli is lost. More )
over, children can often a«¢ hfc\c a correct answer by visual mitching,

. ) R .
~ hence, the advantage instrumentation offers in assuring responding for

the right reason 1s ,sacrn'iccd.. ! {

The presentation to the chuld also has severe deficiencies in the ;
unmediacy and clarity of remiorécmem. The pn‘ntmg-um_c for word and
confirmation phrases such as 'goud, find anothcx: "are quste quick agd
completely acceptabie, unless school huur tame-sharing imposes delays.

However, getting wunfazmation un the soreen and making the student aware

of that confirmation are two :l:{ierent m:xttcr‘s. Until the confinmatjon

message 15 read, it 1s not reanforaing.  And the problem here 1s that the
confirmation message looks like all the other changes that occur on the .
display screen. A promincnt.-xmrxswdmu' stumulus diiferent from all .

others 15 needed as a rmnfor-:e‘r. _

2

o . : . _\\\‘ 3
ERIC ‘ 40 -,
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" with'the slow and labonous taJsk. of ﬂgdmg the right key, letter by letter,

The possibility that instrumentation provides for a snappy, efficient

- ‘ =
pace s lost because of the use of a typang faeybcard which taxes children

in ordcr to type out the rcsp se thlc doing so, thcxr eyes are diverted
On ( 8 Y

from thc _display which contains all thc stimulua material and confirmation. -
Y 4

In gene ral, -the interface Lquipment suffers from a Lack of cons;dcraw
tion of some b‘a’Su‘ prinaiples of . human engineering. However, LRDC
has long ten aware ol the cxu‘nmg possibilitics offered 1n CAI with the
dcvclopmcnt of ideal interface s.. Thc'mtcrcstcd Teader 13 directed to

the- cxcellcnt, insightful Da.pcrs qt.otcd here. .

0{1 dxspla.y5° ' - i
‘Thxs process of learming by discovery or by induction ;means
that the learner bas thc ability to explore or to manipulate a
particular subject matter, and not only must the mstructmnal
program have the logical capability to cope with this require-
ment, but the interface devices must contain enough alternative
states or controllable configuration to allow 2 wide range of
selection or'response dlternatives. (Glaser & Ramage, 1967,
p. 53) -

. . . ’
Cn the response: ) ¢

In many instances, the nature of the media through which
instructional information is presented forces restraints on
“realism, " realism in the sensc of changing the charac~
tormtics of the task cventually to be learned. . . + What
is chuu-cd is an analysis of the componcnt tasks involved
so~thak behavior'is taught which insures transfer to the
noisy sitaations that will be encountered in real life. . . .
In considering the response requirements of an interface,
learner capability also should be introduced a3 a con-
sideration. Young children can speak and point to things
before they have developed the fine motor skills for
manipulating a pencil or a typewriter key. (Glaser &
"Ramage, 1967, p. 54) .

-1




The subject matter: ‘ ' ’ -

Quite,obviously, different subject matters and different bodies
of knowledge haye varying stamulus and responsg requirements
whxch determine the kind of interfate suited to them, Some
tradc-off is 1involved b%tween the design of general-purpose -
consoles versus consoles specially designed for particular
instructional topics. (Glaser & Ramage, 1967,.p. 53)

Iam aware of the difficultics of console design, butin the
course of development of CAI, a significant amount of atten-
tion is requxred:to match the properties of console displays °,
and controls to the propertics of subject matter in order to
desxgn relevant conditions for learning. (Glascr, 1969, p. 91"

Thus, there was the promise of a new technology that took account
of the {:haractcnstxcs of the learner, /tihe learning process, and the sub-
ject matter 1n the design of efficignt instruments for teaching. - Thexe
were, no deubt, good pracjuca.l reasans {or Mcepimg an available, some %

. what flexible mterface.a.nd‘ getting somelh;ng going quickly. ‘ It wguld be

! . . T
a shame, howeve he short-run gains have now precluded the possi-
2

=

bility of-lylfillingd the lokg-run dream reflected in the above -quoted papers.

e

Actives and Behaviors Programed * a

Behnv\x\ral Ob
. N’

.

As' indicated 1n the introduction, one very provocative aspett of this
program s 1ts relationship to an analysis of how people spell and what
happens when they misspell, If the elements of the task analysis are
actually embod\x‘cd as contingencies In the program, andif fh“d_l'qfi who
have completed the program score nearly perfevtly on an approp;-xatc
posttest, the program may serve as a cunfitmation of the task analysis.

. For thia reason we have payed particular anenimn‘ to'the relationship
between the behavioral analys;s of sp&llmg'ls«-e Simon & Simwen, 14721

and the actual response contingencies that wonstitute the behawvioral pro-

gram.

x

O

-

ERIC . LA .
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Phe Objectives

*

-

«. The developerd state that a child who has attained the concept of

optiohal spelling patterns for sounds can do these three things:

«

J. a.ns.lyz; words into their compoment phonemes;

.

2. use phoneme to grapheme correspondence to write :

thé spelhngs of new words;
3. “use gre;phemic options...to write different spellifigs
. ,for thé game word (Block, Note 2, pp. 29-30).

r

The ob,:ecnves describe at least threc different major processes-- audxtory
diserimination of the phoneme, production of the g‘raphemes, and’asso,cxa-

tion of se“veral graphemes to a phoneme. This i; a useful task analysi;,
which could result in a lear statement of what behaviors must be reinforced

in order tor teach these Skill.Sl

¥irst, the child must learn to uear the phoneme and to discriminate
1t from, sm::roundmg phonemes in a word. So discramination of the target
phongm\?,m a word ;shquld be reinforced. The child must alsc be able to
write or type the graphéme which sta;nds for the phoneme. (We presume
that children using this program already possess this ability.) Finally,
the child must learn to produce sgveral graphemes in response to a
particular phoneme. Thus, sound-to-grapheme’ associat:ons should be

-
reinforced.

= SPLPAT and TRYSPL are companion programs which teach these
H

thifee objectives. The desygn of the lesscns in these two programs will

*be examined to clarify what behavior' may be evoked and r;mforced. and |

to cofnpa;e this to the behaviors described by the behavicoral analysis. . In
addition to producing alternate spellings for the target word, TRYSPL~
}cquxres that the student discriminate the correct spellmg. In consider-
ing ’I‘RYSP‘L: then, the additional problem of teathing discrimination of

self-produced stimuli will be discussed.

! 9
\‘1 P .
“ A * * ,
[MC 23 -
[AFuiText Provided by ERIC * ’; R o
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SPI,!PAT Format I ‘ ; ) ~

[N

- The SPLPAT ptogram trains audio discrimnation of target phonemes

mdxrgctly As 1ndicated in the discussion of the mstrumentatxon, the lack

of audio input or output senously limits the possxbxhtzes of gettmg con-
tingencies for correct auditory analysis. Nevertheless, the debelopers
. have produced an innovative lesgon design that seents to partially over-

+ _come thxs Limitation and teach discrimination of phonemes using only a
\nsual format In Format I of SPLPAT, students arc given a ‘sentence, !
and are asked to identify the words which contain the target sound. Here
‘is a sample display: . .

L( ' .

Al 2 3L 4 o

KATY CAN COME AND R

5 6 7 8 9
SKATE BACK WITH THE CHICKEN. ; . -

READ THE SENTENCE TO YOURSELF. ‘"‘9{ *
v LOOK FOR WORDS WITH THE /K/ SOUND,

FIND A /K/ WORD. TYPE ITS NUMBER. TYPE NO IF NO MORE
ek

. -7 , =
The desired behayior 1s the discrinunation of words containing the farget
. -
sound.{spelled 1n v&?ious ways) from words not containing that sound.” |
The design of the format allows an effective use of reinforcement each

—
time duch a discrimanation is made, at each word.

¢ N
There are some problems with regard to exactly what behavior may
be evoked, however. There 1s no assurance that students will work on
7 the basis of sound at all. If t'l:ey do not sound out the words, some errors
/ wall rf':.sult. But errors can be hept fairly low after the first set of words
in the lesson, when they learn that the visual stimulus /K/ signals "'find

the visual symbol K, C, or.CK."

ERIC | 14
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SPLPAT Format II

7 -

. The second and third formats 1n SPLPAT should teach the associa-
tion of graphemes to the target sound. The second format consists of all

words from the previous sentence which contain the target sound, and the
™~

’

following directions:

LObK AT THE WORDS. THE /TARGET/ SOUND IS SPELLED
SEVERAL WAYS. COUNT THE WAYS THE /TARGE'[/ SOUND
IS SPELLED. TYPE THE NUMBER.

¥

The behavior desired has several components. Children must locate
the target sound in e'a\ch word and decide which letters probably spell it.
They then must compare the spellmgrs of several target sounds to decide
if the sounds are spelled the same or differently. The;' ‘ﬁnall’y: type a
number representing the number of apellings for that sound from this list

of words.

. This format 1s not well suited _to teaching either the discrimination
of grapher‘neS for the target SOund;r the association of‘\graphemes toa
phoneme There 15 no provision {or immediate reinforcement for a cor-
rect decision at each word. Some wo;ds can even be i1gnored, and the |,
child will still get the correct answer. For example, one 10-year-old
working on the /J, sound program (ould not pronOunce'the word APOLO- .
GIZED when 1t appeared in Format 1 and d}d not identify it as having a
/J/ sound. When Lt'appeared in the lList ioxl- Format II, she expressed
surprise and ignored it, yet typed the correct number anyway. Also,
there 1s a question of what behavior may really be evoked by this format.

The correct’answer 1s nearly always the number 3.l It is possible, and

.

In the /J/ sound lesson described in the appendix, this display
occurs four times. The number 3 18 ‘he correct answer three times,
the number 2 is correct for the last presentation of the display.

¢ 1

< \, ‘
11
Q 5 .
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even likely, that children will soon begin typing the number 3 whenever

this format appears, with little or no observation of the words lListed,

YOU ARE RIGHT.

THE /K/ SOUND IS SPELLED 3 WAYS IN THESE WORDS. ‘ o
IT CAN BE SPELLED /<C> <K> <CK>
“ LY

HIT THE RELURN KEY WHEN YOU WANT TO CONTINUE***

SPLPAT Format II1 4 e

This behavior is possible, and would be reinforced by this message.

The third SPLPAT format consists of the words from Format II and

-

the target sound spelling patterns arranged like this: C l
©<C> <R>  <CK> . ‘

|
KATY »
CHICKEN
CAN
. COME i
" SKATE . \
BACK ? -

Cl

NOW YOU CAN SORT-THE WORDS UNDER THEIR .
SPELLING PATTERNS FOR THE /K/ SOUND. '

WATCH THE SCREEN TO SEE IF YOUR WORDS ARE RIGHT.

TYPE NOWHEN YOU RUN OUT OF WORDS WITH

ONE SPELLING PATTERN. . *

HIT RETURN FOR THE F’IRST PATTERN.***

Sample responses--Words correctly typed or given as feedback are
printed 1n appropriate column.

TYPE A WORD WHERE <C > SPELLS THE /K/ SOUND. ~
*** CAN (CAN is printed under <C>. Response is erased.)

To perform this task, the child should locate the /K/ sound in each word,

note which letters spell it, compare thaf grapheme to the sample grapheme,
. .

-

12
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~ .
and type the whole word or go on to the next word, dependmg on whether

, or not the graphomes match. If the learner performs the task in thxs way,
an association should be formed between t;e target 'sounvd and 1its graphemes,
because the child s soundmg out the word and locating the grapheme that

represents the targee sound in that word ‘ ‘i 7y ’ »

However, there are two problems with this gorma.t which make 1t

likely that somé children wiil not perform the task i1n the desired manner.

First, the association of one sound with the several gra.phem'es 1s pre-

sumably a new skill for these children. But they already have a skill that

can ad,equatel”y solve this task. The child can compare the letters of each
‘word ‘to the sample graphefne, performing the task as 1if it were a visual ‘
: match-to- sample task and, thus, not forming a phoneme-grapheme associa-

tion. A child carefully performing the /K/ sound task 1in the typical example

shown above relying purely on visual stimuli might make only one error--
placing the word CHICKEN under the <C. spelling pattern becausg of the

initial C. 2 All other words can be correctly placed by visual matching.

In the /‘J/ sound l'esson, the ta.tget sound occurs a total of 27 times in the ~
four dii;kays of.this kind. A child placing those 27 spelling patterns by ¢
visual matching alone would make only two errors, The words JUNGLE
and _gf?UDG_E must be placed under the <G> spelling pattern if the child

works without attending to sound.

Iy

Item typcs like CHICKEN, JUNGLE and GRUDGE are particularly
importan‘t in Format III. In these items the sample grapheme 1s present,

but pronounced dxfferently from the target phoneme Thereiore, these .

. -
N

2'J.‘he other probable error, placing the ¢ CK > words under the <C>

. or « K> spelling pattern, could happen whether the child used visual match-
ing or sound-to-grapheme association.
»
E]
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’ items can only be correctly solved by .sound-to-grapheme correspondence.

A student solving this task by visual matching will necessarily make errors

on them, Therefore, these words seem tc embody a strong contingency

for sounding out the words, (In fact, it is only the presence of the rather

m‘all number of auch words that prevents a visual matchmg strategy from

* -

yexldmg a perfect score in Format 1L ) 1‘
r I} |
Unfortunately,g.correct d%asxons on these items are not 1mmed1ately !
reinforced., For example, suppose a chxld performing the task in the 1
sample above notes the initial letter C in CHICKEN as a poésible <€> ‘

spelling pattern. The child pronounces the word and decides co:rectly_ that

\\ tms letter does not spell the /K/ sound in this word. The decision to 6m1 '3
this word is not dtrectly conﬁrmed Only after the child indicates that
there are no more examples of the <C»> Spelll'\g pattern and the computer

\ confirms this decispon 1s, the decxston to omtt CHICKEN also confirmed by

|
!
|
\ 1mp11c; tion. Thxs 1s a very delayed and mdxrect form of rexnforcement ‘
\ Moreover, this format results in a contingency problem for words ‘
“~\.. to be excluded from lists, The omission of a word might not have been 1
' tife result of the lstudent's decision at all, A student could be "‘correct“
simply by failing to consider a word, oor, in the case of words like
CHICKEN, by considering the matter settled when thg word was classed

.as a <CK> spelling, ’

TRYSPL’

TRYSPL 1s designed to teach both the use of graphemic options- iy
learned in SPLPAT to write diffgrent spellings for thg same word and the
discrimination of the, correct spelling from among those produced. -
TRYSPL vocabulary differs from that used in SPLPAT, but the target

>
sounds are the same for both programs. A sample TRYSPL protocol
b}

looks like this} .
. 14 ‘
" \‘1 w
- . e
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Intro,éuctory Message - 1 . PR

N .

e TO-FIND A WORD IN A DICTIONARY THAT YOU DONT KNOW HOW

~ %, TOSPELL, YOU HAVE TO TRY OUT DIFFERENT SPELLINGS.
. /- FIRST —— YOU SOUND OUT THE WORD.
Y,  SECOND —— YOU SPELL IT DIFFERENT WAYS
/ THIRD =~ YOU LOOK UP YOUR SPELLINGS 3

LAST —~ YOU FIND ONE OF YOUR SPELLINGS IN THE DICTION- B
‘ ARY. THAT SPELLING IS THE CORRECT SPELLING -

. .

TRYSPL GIVES YOU PRACTICE IN ~— STEP 2 X

. PRESS RETURN TO GO ON.
«ss(Screen is cleared)

Introductory Message - II

LOOK AT YOUR WORKSHEET FOR THIS LESSON.
THERE IS A SENTENCE FOR EACH WORD AND A PRONUNCIATION
TOHELP YOU SOUND IT our.

x
rd

TYPE THE SPELLINGS FOR EACH WORD THAT YOU WOULD TRY.
USE WHAT YOU KNOW ABOUT HOW SOUNDS ARE SPELLED - SEE
IF YOU CAN MAKE THE CORRECT SPELLING. TYPE NO IF NO MORE.

.

PRESS-RETURN TO BEGIN.
* sae (Screén is cleared)

. . .

.

The child's worksheet has these phonetic symbols prmted vn it:

hat, age, c;re, far. cup, pit, rilte, Gse, s represents # in about, ch, child; ng, long; [}
lot, b, term, it, jce; oil, out; ¢ in taken,/in Aprit,  th, thin; TH, then;
. hot, ga, ord_er, o inlemon, u in circus.  zh, measure;

1 . F g

\
The word to be spelled appears in phonetic transcription in a sentence

like ¢his: Word 1. Theie was a /nok/ at the door. ’

\ \
A v(‘ , 15 \\\ :
. i: TIC - ‘ 4 (3 : \ . ‘:
N . !

A . .
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A TRY WORD™: \ . .
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-  SPELLING 17 *** nok i
SPELLING 27 *** nock* *  °
SPELLING 3? *** knock

SPELLING:4? *** no ‘ ’
LOOK AT YOUR SPELLINGS. ’ ) \ L.
TYPE THE NUMBER OF THE SPELLING-YOU THINK IS conn}\ .
N ¢.¢2 \

NO. THE C RRECT SPELLING,IS 3.~ — KNOCK ~

COPY THE CORRECT SPELLINtS FOR WORD 1 ON YOUR WORKSHEET.

PRESS'RETURN TO TRY THE NEW WORD ves(Scteen’is cleared). . |
N * ' . . al
. " N 1}
Children who have learned that <®> , <C>., and <CK.> can spell
the /K/‘J sound, when given the worgd /nok/ should produce three spelling

alternatives (¢ssurming they do not know the correct spell{ng): N

1. NOK .
. 3 -

22, NOCK _— - ) .

3. Noc

. . ' “ - oy T a
The TRYSPL progra‘m provides no information on the acceptability of any
at.tempted'spellings until one 18 chosen as correct, and then students

lear;\ only whether thgt choice is 1ndeed 'spelled correctly, Even their

final score does not ref\ecgt theu/productlon of' spcllmg alternatives based

on use of the spellmg options learned in SPLPA T.' A student who' produces
only one correct spelling for each \‘,ﬁrd and identifies that as correct

receives a final syore of 100 It 15 perhaps a good i1dea not to encourage o
students to produ_«,\e spellings that they know are incorrect just tu insure

‘that they are app'lymg the rules well. Yet 1f students do not know the’

correct spelhng and use the SPLPAT rules to produce an acceptable
alternative, Athey get no 1eedbac.k on their production unless they choose’

. '
. .
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itas qo?‘ect. TRYSPL has prgaems, then, because of its limated feed-

back refarding the acceptability of the student's productions. \
’
However, in gituations where learners must make fine dxscr{ﬂ{l}a-

txons of their.own productions, teaching the d c.rxmma.twns prior to teach-
ing productlon can then help the productxon process. «The discriminating
learner then has his or her behavxor immedately differentially reinforced
by the stimuli which the behavior produces. In SPLPAT each spelling
word appears 1r1 three different formats, and the_student possibly makes
some response to it each time it appears. However, the response made

18 never a discrimination of the correct spelling. It seems hikely that the
exposure to the correct spellings would provide sor?e "ipcidental lea’rmng”
which would increase the learner's abulity to choose the correct a.lterna.otwe,
but programmed contingencies estabhshmgqthis skill are 'a‘bsent. Yet, in
TRYSPL students.a?é‘expected to show ‘the effects of discriminated feed-
back when they discriminate thg correct spelling from among such alterna-
tives. RE v . . ‘ .

-

A Summary .. ~

" The task analysis on which the spelling programs are largely based‘5
seems to be an excellent example of Adentxfymg the Jnhavxors involved in
spelling. It would have been a significant feat to have been a.ble to confirm
this analysxs by having a program.that assures the occurrence of each
component behavior. Unfortunately, SPLPAT and TRYSPL fail to provide
such a test because the tasks are not desegned to assure the occurrenge of o
the desired behaviors. The elements of the behavioral analysis have not o".
successfkully been made the exilusive basis for attaihing thesworrect answers.
Indeed, without the use of auditory stimuli, the design of suitable response

contingencies for a Spellin'é program is extremely difficult. —
»

Regarding SPLPAT, the three formats do not insure that the student
execute the behavior described in th‘.e ta sk a.nalysls; It 1s e;gpertted that

.
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same students would carefully found out words and behave as the behav-

.

ioral anal);sis would suggest. Others,' we believe, would to a greater or
lesser e‘xtent, Iall into the easiex modes described’above without greatly
affecting their overall error rate. (See Appendix B, "Rules for Non-
Readers, ' for fu{ther details. ) If students are posttested through an
audxtory presentatxon of the target word and a written response, e WOuld
expect some students to do wgll and many to do podrly, depending on
whether they worked from self-generated auditory cues or strictly visual

cues during the program. A crudd test of this position should”be available

mydata collected by the developersd Many lessons have a couple of words

1n Format III that contain the "target'' spelling pattern in a position in
which it does not produce the target phoneme, for exa.mple, CHICKEN u‘.)
the /K/ sound program. A student who is not sounding out the words
wo@d erroneously classxfy such a word as (m example of the «C-> spelling
of the .targ!t sound 'I'herefore, we would ‘expect a correlation b(%l'ween
correct classification of these few ''trap' words and the pretest-posttest
gain (to the extent that there 18 not a problem of ceihifhg effect). In )
TRYSPL the contmgencxes are arranged to reinforce only correct epe!l—
ings, despite ob_,ectwes'whxch imply that the production of "acceptable"

alternate spellings will be encouraged. ’ N ‘

Finally, a number of problems with the Datapoint 3300 interface

. -~
system of CAl a?\e suggested by the :mplementation of the“spelling pro-

gram. A return to ah emphasis on designing (or using already available)
‘interface devices tailored to the nceds of the studer,\t the curriculum

requirements, and the learning process is much to ‘be desired.

1
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APPENDIX A .

*
-

From "Spellmg Categonzanon and Language Concepts'
(Block. Note 2)

. ~

rs .
. s

The Objectives of Spelling In¥truction and Progra‘m Rationales

The traditic;nal method of teaching spelling involves dictated lists of
words$ for the child to write and oral spelhnb by the child for teacher check-
ing and tgfregtmg T‘he view of spelling developed by this project empha.-

sizes the basxc knowledge a.nd skills that the speller needs to know to learn

new words eﬁxci\ently Some‘of these basic skills are explicitly taught by
the computer- as:xsted programs, others are practu.ed in computer a‘snsted

Briefly, the objectives ‘that have guided the CAI work are:

‘ ~ .

N

lessong. , . .
» [y

"(1) #The child can analyze words into their component phonemes.

"t 7" . N
. (2) The child cap use phoneme-to-grapheme corrcspondernces to
] - * -~
write the spellings of new woras. . "
- <« .

(3) The child can use graphemlc options (two or more speumgs for
 the same sound, e. 2., £l —> <é? <ph>) to.wnite different
spelhngs for the“same worgd r the purpose of checkmg which

is correct or for lookmg up a word in a dictionary.
’ BN -l v
(4) The chzld can find mxsspelled words in his Wntten work,

. (5) ’rl;e child can perform structura,l affixation properly.

(&) T*he child can use the words he knows how to spell, especially

the homophones, properly in sentences. ’

'I‘he four CAI spelhng progra.ms which have been developed are

directly related td one or r@bre of-these objectives, dAll four . . . were
in'oparation at the school [Oakleaf, Elementary School] beginning Septem-
ber 1973. . . . {Only two of the fou: programs are included in this seloc-

tion. ]

O
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The SPLPAT and TRYSPL Programs

Spellings) programs was in part shaped by the model of spelling pgrform- )
ance developed by Simon and Simo# (1972). This model describos how
children perform spe\lhngs Phey use phoneme-to~grapheme correspond-
¢ ences to generatéa trral spelling; then, they use word recognition informa-
Nq}l (what they know about the correct spellmg, of a word from having en-
countered it in reading) to test the trm.l ,spelling. The SPLPAT program '
was.developed to teach the ways in whrch a phoneme can be spelled, and
;> the TRYSPL program was developed to encourage the application o£ this
knowledge to the speklings of new words conﬁunmg the phonemes taught in
SPLPAT. These twegl )
“of efficient a\iditory analysis, attention to optg.lonal spélling pa‘tterns, apd

programs, taken together, promote the objectives-

development of dictionary and proofr‘eadi'ng skills. -~

SPLPAT SPLPAT is a tutorial prograrg ' that runs on a cathode-
ray terminal. . It is designed to teach the concept «of optional spelhngs for
sou It has three major instructional routmes illustrated-in the dis-
plam\gure 2. In the first, a sentence is presented and the child finds
all the words in that sentence with 2 particular sound. In the seéond, the
words with the target sound are listed and the child counts the spelling .

. patterbns contaxned ip those words. In the, third, the ch11d sorts the words
mto columns accdxvdxng to theu(:spelhng patterns. He does thls by_typmg
in sx;ccessron the words on the list that contam a designated pattern. The
instructronal strategy involves £eedback after each responge: "Good" for
a correct response dnd an appropr1ate message for an error. After a

second error on the same item at any point in the program, the correct

-

answer- is given and the program moves on to the next task.

‘

o
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{Student response underlined).

+ ~ ]
Initial Display .
. 12 3 4
. KATY CAN COME AND ‘
. 5 6 7 8 » 9 )
SKATE BACK WITH THE CHICKEN. ]
. . - La ' w’
-READ THE SENTENCE TO YOURSELF.
LOOK FOR WORDS WITH THE /K/ -SOUND.
FIND A /K/ WORD. TYPE ITS NUMBER. TYPE NO IF NO MORE.
Sample Responses  Response disappears from screen before feedback is given.
*a® l
4 1 ——~GOOD. FIND ANOTHER. *
e - EX X ) 4 *
4 -~—LOOK AGAIN. THAT WORD DOES NOT HAVE THE /K/ SOUND.
l.. 5
r=
5 ~~GOOD. FIND ANOTHER.
(XX ﬂg
NO ——LOOK AGAIN. THERE 1S ANOTHER.
- *es g
. 9 —-~GOOD. FIND ANOTHER.
(X 23 N_o
i3 ’ 3 - ’
THE /K/ SOUND IS ALSO IN 2, 3, 6.
HIT THE RETUI.RN KEY WHEN YOU WANT TO CONTINUE.***
4 (After ““return”, screen is cleared).
Second Display and sample responses.
. KAT '
* . CHICKEN
_ CAN ’
COME
SKATE
BACK
Figure 2. SPLPAT protocol for sample sentence,
) ’ 23
r \‘ ,
; 27




-

Aruitoxt provided by Eic:

Appendix A (Cont'd) ‘ o

HIT THE RETURN KEY WHEN YOU WANT TO CONTINUE***

i

LOOK AT Tl;IE WORDS. THE /K/ SOUND IS SPELLED SEVERAL WAYS,
COUNT THE WAYS THE /K/ SOUND IS SPELLED.
TYPE THE NUMBER. *** 2

TRY AGAIN. COUNT THE WAYS THE /X/ SOUND IS SPELLED. N "
TYPE THE NUMBER. *** 3 . .
YOU ARE RIGHT. B

THE /K/ SQUND IS SPELLED 3 WAYS IN THESE WORDS.
IT CAN BE SPELLED <C> <K> <CK>

{List remains on display. Messages disappear. Spelling patterns appear at

top of screen),
S

&

Third Display

<€ > <K > <CK >
KATY -
CHICKEN . ’
CAN
COME
SKATE .
BACK

NOW YOU CAN S%E WORDS UNDER THEIR

SPELLING PATTERNS FOR THE /K/ SOUND.

WATCH THE SCREEN TO SEE IF YOUR ¥vORDS ARE RIGHT. *
TYPE NO WHEN YOU RUN OUT OF WORDS WITH ONE SPELLING PATTERN

%

HIT RETURN FOR THE FIRST PATTERN.***

Sample responses - Words correctly typed or given as feedback are
printed in appropriate column. {See below for Fina{'Disp:ay).

TYPE A WORD WHERE <C > SPELLS THE /K/ SOUND.
°** CAN {CAN is printed under <C >.
Response 15 erased).
CAN —— GUOD. FIND ANOTHER. [Feedback message with request
for next response).

Figure 2 {cont’d). SPLPAT protaocol for sample sentence,
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*++ COEM *
COEM ——CHECK YOUR TYPING. TRY AGAIN. (Error Message)
_ »** CHICKEN

CH]JCKEN ~-LOOK AGAIN. THAT WORD DOES NOT HAVE THE <C>
i - SPELLING PATTERN. (Error Message)
(X2} N-_o- . < -
NO ——LOOK AGAIN. THERE IS ANOTHER....
* VQQQ_-NQ A .
NO ——THE <C >, SPELLING PATTERN IS ALSO IN COME. (Come is printed
under <C >).
HIT RETURN TO CONTINUE.***
i

(If all words of the target pattern have been typed, the message is. GREAT. N

. YOU HAVE FOUND ALL THE WORDS WITH THE <C > SPELLING PATTERN).

(Each of the other patterns is presented in this manner),
Final Display

<C> <K> <CK >
KATY CAN KATY BACK -
CHICKEN COME SKATE CHICKEN
CAN
COME ‘ . N
SKATE
BACK

NOW YOU KNOW HOW TO SPELL SOME WORDS
WITH THE /K/ SOUND.
STUDY THE WORDS.

(End-of-Sentence message)

¢

HIT RETURN WHEN YOU ARE READY TO CONTINUE.***

Eigure 2 {cont'd). SPLPAT protocol for sample sentence.
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App'endix A (Cont'd) ‘ : . .
-

A SPLPA'I‘ lesson consists of four to six sentences and each sentence
deals with a smgle target sound. Figure 2 shows a sample protocol for one ,
sentence. The target sound for the lessun . ; . is /X/. The child will
learn that /K/ —> <K>, <CK>, <C>. Figu;e 2 showg the visual 'and
te?:tual displays used in the program. The program requests a response
from the child by three asterisks {###), ﬁthe child's responses are under -
lined in Figure 2. Also, sample responses for items in the program are

shown, along with associated prompts and error messages.
’ 4 ¥

There are 16 SPLPAT lessons, written by the staff and the teachers.
. They teach 20 different sounds, 40 percent of the phoneme base of English,
At an estimated average of 50 minutes per lesson, there are 13 instruc-

tional hours.

.

TRYSPL. TRYSPL can best be charactenzed as a novel kind of
Y'generate and tebt program designed to provxde practice in applyxng the
optional spellmgs learned in SPLPAT to new spelling words. For the
older children (Grades<4 and 5) it also provides experience with the impor -

.+ tant dictionary skill ol decuding div..tionary pronunciation symbols. At this
level each training word is identified, via an off-line worksheet, by a num-
bered sentence in which the word is written in phonetic transcription. . .
With the younger children (Grade 3), words can be pronounced by cassette

B

while the child is at the terminal.

In the TRYSPL program, the children are encouraged to sound outa
word and think hard about a spelling. They have the opportunity to generate
alternative spellings for a word if they wish and then are asked to sclect
the one that looks right. Immediate feedback--yés or no and the correct
spelling- -is gtﬂven. They are requested to copy thé correct spelling onto

their worksheets. The lesson is completed with one cycle through the list,

*

Displays and a sample protocol are shown in Figure 4.

ERIC

Aruitoxt provided by Eic:
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Introductory Message - | ,

TO FIND A WORD IN A DICTIONARY THAT YOU DON'T KNOW
HOW TO SPELL, YOU HAVE TO TRY OUT DIFFERENT SPELLINGS. -

, FIRST —— YOU SOUND OUT THE WORD. |,
; .
SECOND —~— YOU SPELL IT DIFFERENT WAYS.

THIRD —— YOU LOOK UP YOUR SPELLINGS.

LAST —— YOU FIND ONE OF YOUR SPELLINGS IN THE DICTIONARY
THAT SPELLING 1S THE CORRECT SPELLING.

TRYSPL GIVES YOU PRACTICE IN —— STEP 2.

PRESS RETURN TO GO ON.
*** (Screen is cleared),

Introductory Message - |l .

LOOK ‘AT YOUR'WORKSHEET FOR THIS LESSON, v

THERE IS A SENTENCE FOR EACH WORD AND A PRONUNCIATION
TO HELP YOU SOUND IT OUT. .

. "TYPE THE SPELLINGS FOR EACH WORD THAT YQU WOULD TRY.
/ USE WHAT YOU KNOW ABOUT HOW SOUNDS ARE SPELLED —— SEE
IF YOU CAN MAKE THE CORRECT SPELLING. TYPE NO IF NO MORE.

PRESS RETURN TO BEGIN.
*** (Screen is cleared) .

(Sample responses - Word 1is /nok/, Word 2 1s /haf/ .- The children would
know this from their worksheet. Response underlined
and in lower case type).

v

.~
Figure 4, TRYSPL protocol-for-sample words.
= 4
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TRY WORD 1

|
|
4
|
|
|
|
|

SPELLING 17 ***nok- .
SPELLING 2? ***nack

SPELLING 3?2 ***knock i |
SPELLING 42 ***no . |

LOOK AT YOUR SPELLINGS.

TYPE THE NUMBER OF THE SPELLING YOU THINK IS CORRECT. ' .

..’2

NO.” THE CORRECT SPELLING 183 —— KI\OCK

|
COPY THE CORRECT SPELLING FOR WORD 1 ON YOUR WORKSHEET. )
PRESS RETURN TO TRY THE NEXT WORD *** {Screen is cleared).

"TRY WORD 2:

SPGLLING 12 ***half
SPELLING 22 ***haf .
SPELLING 3? ***no

LOOK AT Y_OUR SPELLINGS.

TYPE THE NUMBER OF THE SPELLING YOU THINK IS CORRECT. p

[ XX 1

YES.« THE CORRECT SPELLING IS 1 ——HALF

- COPY THE CORRECT SPELLING FOR WORD 20N YOUR WORKSHEET.

.

{The program continues in this fashion for the rest of the spelling words on the list).

ERIC

‘ L4
Figure 4 {cont’d). TRYSPL protocol for sample words.
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When a child completes the program, he has a list of correctly
spelled words on hxs worksheet. The program also gives him a percent- .
age score on the lesson which summarizes Low well he performed. This
score 18 g'iven to the teacher who decides whether any more activity should

Be undertaken on this lesson. .

A comprehension output program has been designed, w}uch collects
all the data necessary for a useful e'valuatxon. A sample prmtout from
this data recotdmg program appears as Figure 5 [not ehown in this selec-
tion]. Column 1 contams the training words, columns 2 and 3, the student's
generated spellings in the order that they were generate@, column 4, the
evaluation of each of the generated spellings, coluinn 5, the spelling desig-x
nated correct by the child, and in column €, the evaluation of the student's
choice of the correct spelling, when the correct. spelling has been generated
by him. Other response history stgtistics are computed as shown at the
bottom of the data record At the present time, a study has been desxgned
to evaluate the effects that prxor experxence on SPLPAT has on performance .
in TRYSPL and to gather data on,how many words are learned and remem-

bered from a TRYSPL lesson. -

There are 16 lessons of TRYSPL that require ‘the applxcatxon of con-

cepts for sounds learned in the LGPLPAT lessons, one lesson based on words

in the students' spelling text, and two that deal with sound and spellmg pate
tern concepts not previously taught by these programs. With an estimated
average of 40 minlites per lesson for these 19 lessons, there are about 13

instructional hours availabje.

( PR . i . v
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- , APPENDIX B

';Rules for Non-Readers"
AN s ¢

3 . N\,
\\
SPILPAT /J/ Sound Lesson

The desired behavior in the spelling program SPLPAT is the

N, examma.tzon of certain words, parhcularly certam groups of 1etters in
those words, and the association of,these lctters ith the phoneme they
represent. Yet, a chilc} r:o'\'xld complote the entire /J/ sound lesson
without reading the words presentéd and wxfhout ever %ssc:ciati'ng the
targct phoneme with 1ts graphemes. In other w'ords, a smart non- r;eading
child could develop certain rules which would get him through the SPLPA'I‘

+  lessons illegitimately, "'Herc are some rules that would work.

In the /J/'sound lesson, the {irst sentence presented is:

: Display 1
) 123 .4 5 6 7 8. 9 10 1112 1314 15 16 .

Gina of the jungle jJumped on the giraffe and rode to the edge of the bridge. -
The child 1.5 directed to type the number; of words which ha:‘!e the /J/ f
sqund. Ou; child will not read the sentence’, so he must typ(:'all the
numbers listed, typmg ea.ch only once. Of course, each wrong numbet
results in &n error message but this 1s a relatively small consequence.
' Tfme child can continue through to the end, and is never recycled despxte
his many errors. In factj the final message is "Great, You have found
all:vorda wath the /J/ sound.' Our non-reader takes 10 errors r.. this

first display.

The second display presents the\lJ/ sound words from the sentence: .

Gina, jungle, jumped, giraffe, edge, bridge.
- i4
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>

The child is directed to count the ways the /J/ sound is spelled and
type that nu'mber. A child familiar with the SPLPAT programs would be
likely to type the number 3, since that is the most frequently reinforced
respo(mse to this display‘. Let's assume that our child types a 3 whenever

\:.thi:s display occu‘rs.« The result is the message, ""You are right. The 137

-
sound is spelled three ways in these words. I; can be spelled <G> <J>
<DGE >." No errors on Display z.
. ' .
NG ) D‘lsplay 3. W . )
. T v v
ST - . <G> <J> <DGE>
' - T ; o .
Gina o .
wngle s
v jumped N o
* giraffe ' o N
edge . - ’
bridge - -
H . B :
Directions for Display 3 are to sort the words under their spelling pat- |, o

terns. Each spelling pattern is presented in ordet. The child is first told
to type a word where G spells the /J/ sound.

Rather-than reading these words and listening for a./J/ sound, our
non-reader searches the list for words with th:c relevant letters. He would

first look for the letter G unaccompanied by D and E. He finds this letter
in the words Gina, jungle, and gxraffe, and types thése words. The result

is one error since the G m»}x\gle does not represent the /J/ sound. The

error message, however, says instead '"That word does not: have the G

spelling pattern." Our child knows very well that there is a G in jungle,

so this message, if read, will confirm his opinion that the computer is not

to be taken ser'xm:sly. All other words for the remainin_g‘two spélling pat- .

“terns can be correctly matched visually. " The result is 1 error for Display

.
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A new sentence is presented:
Display 1a

1 .2 3 4 5 6 .7-89 10 11
A generous gypsy pledged to gi {udge to the stingy judge.
12 13 14 15 é 19 20 21
The joyous judge apologized and no ‘longer carries a grudge.

kS

Cur non-reader is smart and familiar with the program, so he has

» noted that the letters to watch for 3 G, J, and DGE. This time he does

- not have to type all the numbers; he simply searches eich word for the

target letters. The result is 2 errors for Display la (gi ve, and Ionger).
{

« Display 2a pre&entg the /J/ sound words from that sentence and the
instruction to count the ways the /J/ sound is spelled and type the number.

S
Qur ki,d types the usual number 3 and gets the usual confirmation message.

~No errors; P N .

ERI

Aruitoxt provided by Eic: .

Display 3a presents those words and the three’spelling patterns, with
directions to again type a word where <G> (or <J > or <DGE> ) spell the ,
13/ sound. Again he proceeds by visual matching, with 1 error on the word

ngrudge as a result. ) N

Our non- -reader proceeds similarly through the last six displays,
making 1 or at most 2 errors. The error(s) wou?d occur in the final dis-
play in which the child is asked to count the ways ‘the /3/ sound is spelled._
The correct answer this time is 2 rather than 3. So, our kid would neces-
sarily make 1 error, If he next tries the number 2, this is the only error
he would make. If he tries any other number, the computer will give him

the correct answer, 502 errors are the most he could make,

The final result of proceeding in this fashion through the entue 13/

sound lesson 18 15 to 16 errors for a findal score of approximately T7%.
L4 -
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