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ABSTRACT

The paper describes research examining the
interrelationships among cognitive, linguistic, and social
development in a sample of dysphasic children (having severe
linguistic problems disproportionate to cognitive abilities) using
microprocessors as a special diagnostic and training environment. Two
studies are described; the first (the Comparison Study) examined
problem solving, social skills, and linguistic performance of eight
dysphasic and eight normal 8- to 10-year-olds on diagnostic and
computer-based tasks. Ss worked on computer games in cooperative and
didactic sessions. The performance of dysphasic Ss wes lower on
almost all measures. In the second study (the Training Study), the
dysphasic Ss were given training in problem solving on computers.
With small amounts of training, the performance of dysphasic Ss
resembled that of the control group. The results of both studies
suggest that students’ educational history can result in the
development of secondary deficits. Lower performance 1s not always a
property of individual deficits, but occurs within a system of
interrelated activities. Among educational implications discussed are
ways to draw the children into educational experiences, in part by
redirecting their metacognitive skills from tiask avoidance to task
analysis; considerations in grouping children with language problems;
and the role of computers in education. (CL)
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INTRODUCTION

’Ovérall feseerch'ptoggam

" The research summized here i{s part of a general effort on our part to

provide a principled basis for desighing productive educational eavironments

for learuing handicapped children.

as described in Cole and Traupmaon (1980), children who experience
language--related learning yproblems wmay be able to learn effectively if the

conditicns permit them to use their considerable intellectual abilicy.’

The particular goal oi this project was to examine the interrelationships
among cognitive, linguisctic and social development in a sample of learning
handicapped children using microprocessors as a special diagnostic and train-
ing environments. The research literature indicates the existence of a popu-
lation of children, referred to as dysphasic, who have severe linguistic prob-
lems that are disproportionate to their cognitive abilities (Ei{senson, 1972;
ingram, 1975; Morehead & Morehead, 1976; Bloom & Lahey, 1978). Almost no men-
tion s wmade of the effect of the ianguage problems on social development.
This leaves us with the belief that social skills are only minimally affected
by the language problems. A group of dysphasic children could be very useful
tn understanding how language development is tied to cognitive and social
skills and possibly the degree to which these different aspects of development

can proceed independently.



Most of the existing research on dysphasia has been carried out with vety

| :yaung children exanining the delayed or devisnc language acquisition prncess

" (Menyuk, 1968, 1976- Eisenson & Ingtan. 1972; Mocehead, 1972; Johnson &

'»Schery. 1976; Bloom & Lahey, 1978). We have been interested in how the
'delayed or deviant language 1earnxng process‘ influenced othér“'aspecté of

1 deve1opmen:. We :herefore chose to look at older childrer. Finding older

V ‘ch1ldren with lansuage problems was not in itself difficult. But the nature

L3

“of thelr language problens and che structure of their cother skills were very

difficuic to deterﬁine;

rhé résuits of two studiés are reviewed in this répor:. The first, the
CS@#Q?iSQQ ﬁcudy, exahineé :hé problém—éoiVing étrscegiés, sociQI skills énd
linguistic performance of eight dysphasic and eight normal children (ages 10-
12 years) on diagnostic computer-based cognitive tasks. Three computer tasks
fnvolving (1) estimation, (2) perceptual/spatial and (3) inference skills were
used. Patlrs of students from the Language (linguistically impaired) and Con-
trol (linguistically normal) groups worked together on coﬁpUCer games in two
types of sessions, Cooperative and Didactic. Cooperative sessions were those
{n which there was symmetrical game knowledge, and the game was new to both
players. Didactic Sessions were those in which there was asymmetrical game
knowledge; the game was known by one student who was placed in tne role of the

tog-her while the ather student assumed the role of the learner.

Performanc» was compared {n terms of two types of problem solving meas-
ures (problem-framing and game-playi{ng skill} rtwo linguistic measures
{language ‘luency and language errors) and social measures which characterized

s¥111 tn adopting the roles of teacher and learner.
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The perforwance uE the Dysphasic children was lower on almost all meas-

- ures. Their lowet perfornance provided the wo:ivatiun for a phase of the

‘research referred to a3 the Trainins Study. The Dysphasic scudencs were pro—

‘qidedb ttainingbih sqlVth pfoblehs pgesentgq‘on'cdmpqgergff Thé ;raining ses~

sions evolved graduaily from cdmputer cgntrolled playing to student controlled

‘ playing as the students demcnstrated more skill. V¥ith small anounts of train-
:‘ing on the computer, the petformance of the Dysphasic children resembled that

~of the control group.

The results of both studies suggest that students® educational history
cén reéulc in the develapménc of setondéry deficits. Lower perfdfmsnce is oot
always a propefty of individual deficits, but occurs within a system of inter-
related activities. VUnderstanding this system is vital to efforts to create
effective educational programs for these children. Computers can be effective
tvols for the development of educatlonal programs for children in special edu-

cation.

In this report we first discuss some of the difficulties 1in locating
aider  dysphasic children. We then review the major results of the Comparison
and Training Studies (Riel, 1982). Finally, we address the educational impli-
cations  of these findings. Suggestions will be made for structuring the edu-
catinnal environment of children with language problems so that knowledge
acquisition {8 not delayed by concentrating on areas of weakness rather than

arvas of streagth,
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INSTITUTIONAL AND CLINICAL IDENTIFICATION OF DYSPHASIC CHILDREN

We uncovered a certain tension becween the clinical definition of dys-

‘*phasia and 1nst1tucional conscraints on the categotization and educational

,;placement of these chtldren. Hhila there are both clinical and idséitutieﬁél
—~:def1nit10ns of dysphasia, the group of children isolated by these definitions )
"'are far from 150mofphic. The cllnicsl/research definition of dysphasia 1s a

L developnental problem with receptive and/ar ay . 288ive language that is na:

‘a:tributed to any knuwn cause (deafness. injury, autism, at cetra) occurring

1in childreu with normal (85 or higher) nonverbal IQ scores (Ingran, 1975).

The s§h0§1 districe, paftiallé in response>to the demands of federal leg-
falacive mandates for the special education of haadicapped students, has esta-
blished a number of educational programs including special classrooms for the
“Severely Language Handicapped" (SLH). SLH is an aducational, institutional
definition of children with language difficulties. So defined, these language
handicaps are delays of one year or more behind mental age in at least two
aspects of language (phonology, syntax, semantics and pragmatics) in children

ot normal intelligence.

Given the similarity in clinical and institutional definitions of chil-
drea with language difficulties, we expected to find dysphasic children in SLH
¢ Lisarooms. However, we did not find this match between clinical and institu-
tinnal definitions operating in actual educational practice. Not all students
{n SLH classrooms were dysphasic. Based on IQ test scores, some children were
'mentally retarded.” Other children seemed to be in the SLH classroom because
they spoke two languages with limited success. Still others had learning

proontems that defled categorization.
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"-}3. It did not seem that the educarors in this discrict were themselves to

fl~¢1iniaal criterta in placing students into the SLH classrons Considetations

of a fiscal, legal. and’ practical nature also influenced the placement of stu-

~_dents {intc this classroom. The federal law gdveruing‘sﬁecial educécién“mahe o

'1~da:e§,that :Hélve’percent of the schonl_aged population will be served by spe-
ctal educatiom ptograns- The compulsory thrust of this law provides an incen-
ci;e to aearch Eor, 1denti£y. and place s:udents tnto special educaﬁion pro-
gramé in order to meet mandated quotas. The legal incent1Ve to search for
- students is reinforced by financial incentives. School districts are provided
fuﬁ&s fréﬁ state ﬁnd federal sources for each student in regular cléssroons,
‘én& ; gféétér amﬁunt of mﬁﬁey for étudénts in spéciél édu&étioh pfégféﬁs.
" They receive more money for students in “pullout” programs and still more
money for students in "whole day" programs. This additional source of money
also serves as an incentive to search for students to place in special educa-
tion. As a result of these factors, placement decisions are based on an
interlacing of these considerations and such factors as space and money avail-

able.

Even without these constraints, children rarely fit easily into one of
the categories that have been established. The Psychometric measures, school
achievement tests, and evaluation by the schrol psychologist and the classroom
teacher frequently conflicted in their determination of which students were
typical examples of dysphasic children. A good example of this 1is Pat, a
“«i{xth grader from School. The school psychologist suggested that Pat might
not he dysphasic because her scores on the WISC-R did not show a large spread.

The  nsvehologist  said  that  Pat might well he learning disabled like ber



-Say 13. 1?52

"krathe:. On zhe e:he: hsnd :he class:oen cea:he:.selected Pst as :he prato->;__:}.,;1“7’

- uﬁ _:rrﬂ: ; “'J’IX._'**'_\‘!"". - :V*J T ...: TR TS

iygicél d;sphas&c ch&&d- Bac’s seh601 anhievesenz scc:es suppos: the teacheus

SR e T s

evsluatian. Xn nath she 13 a Enll year above grade lavel anﬂ 1n iansaage

farts;, ahe is seve;&! yga:s beicc grs&e levei. Accar&ing to the teacher; she

P A D N S P B e e —

aiaa.has grea: diffiéulﬁs in :etelling even:s or e:pressins hnr 1deas 1n

ex:her werbal or. written farn‘ The Token Test did not 1ndi=a;a 8 recepcive

1t y;,.; @.bééh unuéuéi. 1t would have been easy to exclude her from this -
" study.  Yet, she was one of the four sr’.uden’t'a: selee:'ed_oht» o:"f‘a_'. group of ol
--twelvn scudenﬁs as the best examples of dysphasic children in chat school. It x

is possible that more testing or different tests would result in a pattern

ﬁﬁat would identify Pat as dysphasic or as not dysphasic. It 4is doubtful,

though, that such teating will provide the kinds of recommendations that will

enable Pat to succeed in school. Even {f it were possible to separate chil-

dren who had a particular problem with language, they are a number of problems

with the educational practicce of grouping them together in small numbers for

instruction.

THE SYSTEM OF DEVELOPMENT

In the Comparison study, we examined the problem-solving, linguistic and
sorial skills of language-impaired and normal children. Analyzing each of
these sk}l domains, {n {solarfon, did not display the rotal system within

whi h they aoperate. In fact looking ar them {n isolation leads to Inferences
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fbecouns possible.

'incetesc. They all seened to enjoy 1n:eract1ng with che computer. on subse-

quent visits to the school, children from both groups urged us to bring the

computer back. They understood the procédurés that were established for the

"1 . different sessions and generally followed imstructioms.

There were no group differences in the amount of language used by the
gtudents while playing the games. The Language students were just as verbal
as the Control group. In contrast to the research of Ingram (1972), ché
Language students asked more, not fewer questions. The mean length of commun-
- » fcation units was the same for each group as was the number of words per
minute. Both groups of students used language to tegulate their own behavior

and co direct the behavior of their partuner.

He begin by suusaéiéihg the stmiiarities snd diﬁﬁerences becneen che-;

fﬁcu&. ay refornulating the nsture af the cssk co-uhieh :he taaguage studeu:s 

““were ariented, a different way nf 1n:erpret1ug che behavinr af chese s:udente  '

Similari:ies. All the students appraached and played che ganes wi:h -
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ﬁsysteha fo: dlvidins up tke tssk nr takiqg :urns. ﬁith 8 Eev ninor gxcap-;’.§m;u
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_re ;s Iikely :v 1guore qpeﬁéiona frun “their | pea:s as  they were to answet.
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V:han correcnly._.

‘ Ditterences. uysphasie children were selec:ed because of :hei: history""

.,A;;of difficnl;ien ﬁith languase. It was. nn: surpriains‘ :hen. :ha: :hey deannprv ,l,ué,?:fif
%:Qtrated wore prn&leua relatad :§ lansnage use than did :he Control stcdenta }f_ ;-;'57152
~(these differences are descrtbed 1n more detail 1n niel. 1982)- The Lansuege . . : ~:§j€
‘f»Studants spent 1ess :ine giving 1nfnr:attou and used feuer :omﬁunicatian units:;‘ '
v{“to explain the games to _:heit peers than did the Con:rol students. The
Language group got dogged down more often in language mazes, indicating éhat
. they had more trouble exﬁressing their thoughts in words. Their pat:efn of
ff“f“"f language errors was in some ways similar to their game playing pattern, in
:hat they were more likely to take libercies in modifyiug linguistic relation~
ships. In most cases, chey did not seem to be lacking a formal knovledge of
language. They were more likely to construct utterances that on some occa-

gions did, and on other occasions did not, conform to linguistic conventions.

The language difficulties of dysphasic children have consequences for
their social and problem solving behavior. The Language students were highly
dependent on adult help to solve problems. They turned to the adult first,
vrarely consulting the machine or esch other. Computer help required a minimal
amount of reading and peer help required a higher degree of verbal explicit-

aess  than  was necessary to elfcit adult help. The Control students turned

10
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first to the computer, then to their peer and only to the adult as a last
resort when a problem could not be solved. Even when the Language students

ware directed to che computer or to their peer for help they continued to

request adult help.

Ancther way in which the behavior of the Language students diftered from
that of the Control students was in their way of dividing up the task. The
{anguage students took turns playing the games, attributing success or failure
te  the individual. The Control students were more likely to divide up the
rasks within a game and work jointly, sharing the responsibility for success
and failure. Working together fnvolves sharing perspectives to reach a common
understanding of the game and the strategles for pleying the game. Pfobléms
wvith language could be interpreted as responsible for difficulty engaging in

Joint problem solving.

Finally, all the Language students demonstrated very different problem
solving skills from the Contrcl students. They did not approach and organize
the problem-solving situation in a way that would enable them to succeed.
Inhey frequently began games without instructions and did not move down in
fvyeel when a game proved to be too difficult. They played twice as many games
a4t a4 Jevel at which they had a low percent of successes than at a level at
whii b they had a £airly high rate of success. Despirte their low rate of suc-
ceqn,  they  persisted  at  activities that were too difficult. They had more
trouble organizing the game playing situation and conforming to the con-
strafnts of  the games. Rather than choose gan sasier game level, they were
mors Lixelv to change the game rules to accommodate their understandings. The

antroy «tuadent s monftcored the problem oniving sitaation and their own skills,

Il
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- iwnrkins reasenahly efficienrly :uwards the goal of playing the gane well. <he

- Language students om the other hand denunstrated very poar ptablem ftaming

‘skills.

This'pactern of differences indicates that the language difficulties of

' 1j_§hese thildren do have consequences for the development of other skills. As

can be seen from these findings, language was not the only area of difficulcy

i for mos: of these children. Attanpcs to be more precise about Che sype of

- problems these children have {n other areas of develogment are hindered by the

- wvariability of their performance.

A common observatiou amoag researchers and clinicians is that the ?etfﬂf-
mance of dysphasic children on IQ tests is highly variable. BRecause intelli-
gence is conczived of as a pfoperty of the individual; even if a persom exhi-
bics intelligent behavior only from time to time, he or she is, nevertheless,
sald to possess the property. Factors such as i.~k of attention, poor concen-
tration or low motivation are assumed to be responsible for the inconsisten-
cies. Dysphastic children are, therefore, described as having normal iIntelli-

gence, but short attention spans.

Nur {nterpretation of these reports was that the childre: were not
interested (n testing. Not understanding the consequences of their behavior,
they were not taking the testing seriously and were not motivated to do well.
imr  cholce  of computer games was directly {nfluenced by these observations.
we assumed that the students would be very excited about playing computer
gares and with this high moti{vation the incomsistency of behavior would not be
4 problem. Our premise about motivation was correct but the inference con-

erninag hehasioral consistency did not follow. The children were very excited
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Af w§5§u€ the games and were eager to piay but their perfornancé remained highiy

.- " -dence. Varisble performance can be seen in a number of different situations.

i —

wlo It is clearly evident in the p&tte:n‘of language errors made by these

"‘ples of the same linguistic construction formed correctly. This indicates

‘that at least on some occasions the students understood the grémnatical rela-
» tionships that govern a particular construction. We have no principled reason
i;fﬁ;lf: Eur. or clear way to characterize, the environments in which language errors
. were made versus those in which no errors were maue. It is as 1f language

lacked automaticity such that when other systems of interaction competed for

cognitive resources, linguistic production suffered.

{t was also difficult to determine when a student in the Language group
understood how to play the gamus. On one occasion a student may be playing so
well that there {s no doubt that he understands the game. On a later occa-
ston, the student performs belcuw the level of chance. This on/off quality of
performance was most striking during the Training Study as the students played
the same game over a period of several weeks. It would be easy to say that
the language students simply lost interest in the game and therefore stopped
concentrating. This did oot seem to be the case. The student was eager to
demonstrate that he was ready to teach the game to another child. He knew uLis
performance was being evaluated and wanted to play well, but it was as Lf he
had forgotten how to play. Several hours later when he was given another

shance ta play, he appeared to have remembered. Again, we could find no prin-

13

‘ f_f§5rtab1g. This vi@coﬁ#istgney' of beh&vior ﬁhkes it very diffiéult to assess

- 7"""the common patterns of skills or abilities of these children with any confi-

“¢ . ¢hildren. For most of the language errors recorded, there were numerous exam-
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cipled way to account for the inconsistencies of performance. At the time
when knowledge of the game fades, th2 students sometimes remained eager to

play and other times abruptly decided that they did not want to play any more

that day.

Even auditory perception seemed to vary under different conditions fof
some of these children. In the "Astronaut" game there was a sound pair
discrimination task that was similar to the test that Tallal (1976) used to
locate deficits in auditory processing in dysphasic children. The interval
between the two sounds decreased as the level of difficult of the game
increased. At level four and five the interstimulus intervals were less that
53 milliseconds, a condition which resulted in discrimination problems for
children with auditory processing problems. Watching the children play the
games it seemed clear that the sound discriminations were more difficult for
thy: dysphasic children than the Control students. After the sessions were
orer, we gave the children in the Language group a tone test. This was done
by distding up the tasks ia the game so that the Language student was only
responsible for a small part of the task. We navigated the space ship in the
game that they did not need to monitor directiom or worry about crashing into
4 planet. !Under these circumstances, some of the children who had difficulry

with the sound diccriminations during the Comparison Study, now played errxor

Oue wav to understand these f{nconsistencies in performance is to assume

limited ahility on the part of the students. The Language students would been
described as lacking certafin skills or having limited processing ability. Bue

s b formulations usually only account for one aspect of behavior and can not

14
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sccount for the whole configuratin of behavior.

An add1ittonal Ln:erpretétiaﬁ that could be drawn from observation of the

~ poor pfdhleﬁ Eraming moves of the tansuage atudencs, is chat tﬁey lack

is important to establish what is meant by metacognitive abilities.

Baker and Brown (1982) suggest that two clusters of metacognitive abili-

ties are involved im problem solving. The firét 1n§oivés the person'é

.knawledgé abbu: his or her ébgnicive fesourées, the demanda of thc situation

and the wmatch between cognitive resources and task complexity. The second
cluéter aré self-regulatory mechanisms usec during any attempt to solve prob-
lems. These include:
Checking the ocutcome of any attempt to solve the problem, planning
one‘s next move, monitoring the effectiveness of any attempting

action, testing, revising, and evaluating one’s strategles for
learning. (1980:6)

Examining the problem solving performance of the Language Students in
these computer sessions, it would be possible to conclude that they lacked
metacognitive abilities. Their way of structuring the game playing situation
does not, on the surface, suggest that they understand the demands of the task
in relationship to their own abilities. They did not exhibit the same kind of
checking, planning, monitoring, testing, revising and evaluating strategies

that were used by the Control students in learning these games.

Once a deficit 1s located, possible causal relationships are drawn
between this deficit and known problems with language. In the example used,

metacognitve deficits could be related to language problems In at least two

WAV .

A 55
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;“::oring and checking behavior.

‘ ~ ;-< chenselves reaponsible Eor the linsuistic problens In :his case. che logici

unuld be that -eeacugnitive skills are necessary for organixins ideaa and

J—

Therefore, deficits in wetacosnitive skills will be wanifested in difficulties

with linguistic expression and decoding. Both these formulations interpret
the absence of a behavioral display in one setting as evidence for a general

deficit.

But by examinlng the whole system of behavior of the Language students in
:hese game playing situations, {t 18 clear that they were engaging in metacog-
nitive activities and doing so very skillfully. However, their checking,
planning, monitoring, testing, revising and evaluating strategies are directed
at another aspect of interaction. The Language students have different goals

that superceded playing the game well. They were actively working to con-

struct a situation in which they did not have to face doing things that they

did not believe that they could do wall. For them, the nominal task of the

computer game is secondary to doing well i{n a larger context (Birney, Burdick
& Tecran, 1969). In sociological terms, they were primarily occupled with

"passiag and managing' the scene (Goffman, 1959; Garfinkel, 1967; Edgerton,

16

skills is (the éirec: resule of the language pgcblen. -the lngie of che argu-J“;,@mgff :
T“'aent 15 as Eollous. Because che studenta have nore difficulcy 1n representing }-.
iﬁideagr to 7thelselves verbally or are lesa ahle to use lnugunge ta tegulate ”7w;‘.>

»”thei: kebav&or, it bacc!nsuanre d&tiiculc for them to. ensage 4a- planning, BOmm. . oo LT

Conversely. 1t could he clained chac :he lack of uetacagnitive skills are_ -

"71 ¢°°‘diﬂﬂtins the rules of the lansuage to produce acceptahle utterances.
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taped‘and concern ﬂith whn.unuld viev :he tapeu, and aspecially in their stra~

:esies Eo: avoidins si:ua:ions :ha:~are likely-:o-he probleaacic £oc :heuy

“‘These strategles will be discussed in the EollowiHG‘sections.

'Annnaging che lersar scene. chen the causes of some of the 1nconsis:encies in
fcheir behavior becone clearer- Their actions can be interpreted in - terms of

k strategies for nanaging :he situation to paas as conpe:enc students.

éltategies for Avoiding Reading. The students in the Language group were

awvare of their reading difficulties and they actively avoided situations that
required reading. One wﬁy they did this was to claim to know how to play,
b}paasihg the instrucciou§ and thén seeking adult help after the game began
When the help they received was directions to go back through the computer
instructions, they had various strategies for assuring the co-presence of the
adult to help them through the instructions. In one case when the experi-
menter was trying to encourage & language dyad to work together one of the
students, clearly frustrated with the comprehension aspect of reading,
announced thet the gsme was not fun as had been promised. In effect she was
saying that i{f the experimenter didn’t give her the form of help she wanted
immediately, she would not continue in the situation. It may well have been a

bluff which the experimenter could have called by inviting her to return to

e 17

" The natncesniztve skills of :hese children can be observed in cheir ante;;fﬁ;;;l;;f:ﬁ

.Erequea: qnes:ions about scssiuu proeedares. their verbalizaticns about beiug

‘Metacognitive Strategles ,_.;‘ che umsmm mmg the é@:mﬁh'siuaj

If we change :he Eocus of atten:ion to how the Lansuase students were




") tha claserOH. hut che experiuenter céuld not affard :u fiud out and tha child

2f3=sy wull have suspecced 1:.'~

4avutd1ng failura (Birney, Burdtck & Tecrsn, 1969). Playing at a level 80 easy

‘".y;fvery litcle Lnforuatlon ebOut :he akill of the player. If one 19 uucertain

'm:fscra:egy for avcidins evalua:ion 18 to persisc at the most difficult level.

" not attributed to lack of skill onm :he part of the player but to the difficult
. n;uu:e of the task. If one persiscs at: a game that {s too hard, he can always
3 | believe or assume that others believe that he would be able to do much better
on the enﬁier level. Another strategy the Language students sometime used to

avoid fallure was to give up on the game as defined by the computer and rede-

f£1pe it so that they were successful.

Strategies for Avoiding Peer Instructions. The Language students used

two different strategies for avoiding the teacher-student role relationship.
The first was to claim to know how to play before the student teacher had pro-
vided sufficifent {nstructions. In a teaching situation, the teacher needs
feedback from the learner on what they know and don‘t know. The language stu-

dents avoided the interactive work required by claiming to xnow how to play.
They were more interested in playing the game than helping to elicit the

information from their peer. The peer teacher was, like the adult, someone

1y

Stracggges for g tdggg Failure. I: is possible thac the 1nappr09riace
ﬂchntce of htgh gane levels uus not- the result of poor problen franing—skills’ .
;tba: everyone can dn 1: or at Ievex 50 difftculc that few can succeed pruvides -
\:'5shon: one’s abilicy at a level :ha: is dgscribed as easy, then a posaible

fIi one xries but does not succeed on the most difficul: :ask the failure is'

T, il
Al A i ia

\?xlung, but a: 18£8t_partially nnttvated by fear nf failuxe and sttateSies for _;”WJ.QQin;




B :else :o do the work. uak;ng it unnscessary for the lea:net to figure out whst

e e e S L S
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“f?the goal of the gane was or uhy a givan procedureréhould be folloued.

e —— -

”*h“ioppor:unity to explain th* gane-

IEarner nay sot wnnt to be in a situa:ion 9bere hin peer can out perforn hﬁn.

'ny ch;llengins che peer teacher 8 ahility :o :eaah the ucuden: remcves :he |

.“vfocus of attention from his own ability (or 1nability) to learn-the-ganas and
)  £ocusés on his péer‘e ability (or 1nab111ty) to te#ch. Children who have been
*“‘A,; " set apart f:du their peeté as learning disabled, are likély to have learned
‘ from experience not to acknowledge when and what they do not understand and
haﬁ to restructure an event such that their performance is not the focus. It
is likely that such revelations among their peers have often teen more painful

than productive.

Strategies for Avoiding lLanguage as a Form of Mediation. While the

Language students actively elicited adult help, the form of the help they
sought was not verbal mediation. They did not commonly locate the source of
thet{r problem nor the kind of help that they needed. Instead, they used more
general strategies for eliciting adult help. For example, they would request
the adult Jjoin them 1in playing the game, or show them how to play, without
specifying what they did and did not understand. Since the session procedures

included the {nstruction to try to figure the game out themselves and only

19

The Lansuage students uare also less ltkely to uake good use of peer help'

.uhén.it ﬁns offeted.r The second s:racegy for svoiding peer 1nstructian was tq;

chaueng age thet.eache ‘ r:s_..hm 1ty to teach. almost. before . the teacher. had. sn... . ... ..

In this case. the learner, set nn "not
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requests did noc bring tﬁe kinﬁ of help that they needed. In these situstions

figure the game out, or tried to get thea to be verhally explicit about their

*f“*f”*“iaeds. Their way of avoiding this request was to continue playing, selec-

wete less likely to reapond to elicitatiuns or to produce the kind of hack-

U satd,

.......
ST 3

“’*1i:tiﬁif Their notion ﬁf_sddlt help was pot as Ahbinfdtmatiop  sbutée which pro-
‘vided véfﬁél'hélp. Instead tﬁéy tried tb’approﬁriate”thébadcic as a probiém—
solving tool that would do the work for them. After direct efforts to elicit
. help, they would become more passive waiting for the adult to do the problem—-
solving for them. Rather than problem~solving guidance, they were trying to
rearrange the contextual situation so that the need to problem-solve vanishes.
They did this by maintaining the presence of the adult while continuing to
play aimlessly waiting for the adult to assess the problem and prdvide the

solutfion.

As the language measures indicated, the dysphasic children had more trou-
bie using language to convey information aﬁd share ideas. They did have stra-~
tegies for getting through situations without making their difficulties overt.
An example of peer interaction from the first cooperative session of Len and
Bob demonstrates the use of such a strategy. In the first exposure to the
"Harpoon'" game, Len made some reasonable, but different, intevrpretations of

the game world presented. He apparently did not understand the meaning of the

. ERIC <y

“reﬁuést hélp uhén'chey could not uhdetsthnd some pért of the' cksk' genéral
the adulc elther redirected thau to the cu-pnter or tn their peer -teacher to

tively tgnoring the ques:ions mf :he researcher. In chese si:uacxona, chey

" chanteling signals thar indicate that they were 1istening to what was being



L ”'@:d "hatpcon but never acknowledged this to ei hhe: Bob or che adult. He

' watched a sample gane in uhich a moving arrow (harpoon) appeated above a line
i;f?”b;f?fJ‘drawing labeled "QUR SQAT“ and wmoved :oua:d a salid triangle (shark fin)
- located at the center of two 1ncersecting linen (tadar). In the first display

L L E e

‘n?-of the game screen the solid triaugle had been labeled as “THE SHARK9 Len

incerpteted che screen in a different uay. He assumed the arrnws wece the

"*§§} 2fw tation of the gual of the game varied. at one time he stated it as "having the

sharks get whatever the thifng in the middie repreaented."

alternative Interpretations is not particularly interesting in itself. What
18 i{nteresting is the interaction between Len and his peer, Boh. Bob gave no
indication of his perceptions of the game. He neither agreed or argued with
énything Len asserted. Both students crntinued to initiate interaction while
trying to learn how to play this game. Neither made any attempt to counvince
the other of his perspective. In fact, neither boy made any attempt during
the game~playing phase to determine the other’s interpretation of the game or

to discuss how they might work together to figure out how to play the game.

When the adult came in to make sure that both .tudents understcocod the
game, she was npot aware of Len’s aglternative understanding. Wwhen the first
gquestion that might reveal Len‘s alternative interpretation was asked, Bob
quickly supplied a response that was consistent with the researcher’s
fnterpretation. This suggests that he had held this conveantional view of the

game despite Len’s construction. While Len looked a little surprised by Bob“s

Q 21

.  aharks and :hat chey were :rying to “bloa up® the thing in :he center of the_

‘T”“screen uhich he souetimes 1ud1cated as thelir locacion. Hhile.Len s tn:etpre- ’

‘That a Language child would ignore literate clues and form a series of
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tesponse and the 3pproval he received, he did hoching to indicate chat he did

“mot astee with this viev or that he had entertained an alternative account.

~By mot challenging’or nnkiﬁg evident differemt iﬁtéfptététidns, the students

are able to “pass" as havihg understood all along.
What {s similar about all these st:ategiéswis that together they con-

-struct a situacion that cthe Language students can manage. These students did

- not lack metacognitive skills of uonitbring, cheéking evaluating, and plan~

" ning, they were just employing them in a different way than the control stu-

dents. In order for these skills to be used to solve the problems we had

posed, some of these other issues would have to be minimized. A goal of the

. Training Study was to change the structure of the interaction to encourage the

~Language students to apply metacognitive strategles at the level of problem-

framing.

The Results of the Training Study

The Training Study provided further evidence that these students di{d not
lack metacognitive skills. With a minimal amount of training, the Language
students were able to intermalize strategies for game playing from the com-
puter and strategies for teaching from an adult and apply them in the
appropriate context. They also improved their problem solving social and
language skills. A paper and pencil post-~test demonstrated improved arith-
meti- skflls. The training study also placed students in a situation where
the goal they sought could best be c. _omplished if they cooperated with their
peers. This required cooperation resulted in more language use then fre-
quently accompanties classroom lessons. Students also monitored the perfor-

Mattc e i their peers, often reducing the need tor adult supervistion and

22
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guidance.

R

This ability to benefit trom {ostruction on a central part of the curri-
culum like arithmetic is a very positive Finding, as it has important ramifi-

"+ == - - cations for designing educational programs for children with language prob-

- - - ———————

.. lems.

Pl EDUCATIONAL IMPLICATIONS AND CONCLUSIONS

A major educational issue that has been central to this work is the vay
that dysphasic childrea react to failures. The reluctgnce of these children
to engage {n a given task has been examined in light of cheir concerns for
passing as normal. The firat part of this section will discuss ways to use
the skills that these children have displayed to draw them into educational
experiences rather than allowing the children to find creative ways to avoid
them. Another issue that is addrcssed is the consequences of grouping chil-
dren with Language ?roblens together for 1nstruction. The final section
discussed gome ways in which small computers can be used to both promote
social fnteractiom and indfividualize the instruction of children in special

education.

The Consequences of Failure

Inab{lity to accomplish a task is not, in itself, a fatlure. It is onmnly
when a person or others observing that person define non~attainment as failure
that {t comes tc have the consequences that are often associated with failure.
Children in special education classrooms have come to know the consequences of

failure, By not doing what they were expected to do they have been labeled

" ERIC 2.
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and segregaéad into small classrooms. cChances are that they do not have a

oA e

X'génd fctn§lati6n of what it waa that ﬁhéy iid diffeféntii that led to this
“consequence. They do acquire some general formulation of their problem from
- pareats, teachers and peers such as “nor bheing very smart" or “having trouble
“learning how to read". These general formulations of the differences between
:k‘thénaélveé‘ahd thgirﬁnlabeiéﬁ pééfﬁ éfﬁén sef§§ as g;id;s to ﬁhﬁn kihd of

~ sftuations they will have to avoid in order to pass as normal.

fhe problem is théc in trying hard to pass as normal, these ehil&ren
obfcen “pass out" of uportaﬁ: le#ming situations. If they aren‘t tryiag,
ghen it is hard to determ’ne whether or not they bave the skill to accoaplish
; task; "Not trying" ié only one of n@hy wﬁys to péés out of A légrﬁing
situation. Soveral different kinds of avoiding strategies used by the chil-

dren in this research have already been discussed.

The point is that these children work so hard at trying to hide their
perceived inabilities, at passing, that they refuse the kind of help that is
crucial 1f they are to learn. Because their formulations of their problems
are often very broad, they avoid many situatioms in which they might have oth-

oerwise done well.

In addition, educationsl programs are not particularly sensitive to the
problem of passing. Most of the knowledge imparted in schools is acquired

through the med{ium of reading- If a child is actively zvoiding reading, then

he avolding a great deal of what is he needs to learn in school.
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There are two recommendations that follow from these observations. They

- -are closely related and describe a system of interactios that focuses on the

ir: Me@ of positive skills to overcome handicaps.

The ftrst teéénnendacién is to utilize a child‘s s:fengths to teach them

" knowledge. If a child {s having trouble with reading and language, it is mot

;.necessary to make all forms of knowledge acquisition depend on rea&ing gkills.

By decoupling reading from knowledge acquisition these children are likely to

discover areas in which they do exceptionally well. Child~en labeled dys-
“phasic generally do well dn the kind of tasks that m#ke up the performance

- scale of IQ tests. These skills are not systematica’ly used to help design

educational programs.  Finding areas of expertise is important because ic is

easier to accept help in somn asreas if you are able to offe:s help in nthers.

This research has demonstrated that computers can be used to accomplish
this educational goal. Educational software can be designed to provide expo-
sure to a wide range of topics as well as simulations of impertaant activities.
It also can do so r“th a mininum reliance on text. As we have shown, comput-
ers can be programmed to interact with the abilicty level of rhe student 8o
that they recefve the kind of help they nesd. The confidenra that children
gain from doing well on some tasks will help provide the courage to undertake

nthers.

The second recommendation is to redirect these children"s mecacognitive
or passing skills fror task av_.idance to task amalysis. To do this, the trad-
ft1ional s ru.ture of classroom lessons must be reorganized. Children need to
be encouraged to help organize their lessons, to monitor their behavior, to

check and evaluate their progress, to plan for the next activity. Curreat

25
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educational programs for :hese children promote error-free learnihg of iso-

‘ lated skilla. It is teacher structured and requires only the repetition of

' previously p:esenced na:exial hy tha a:uden:. A side effect nf this metho& af

4

. ‘3ducatian 18 thac zhe children learm to teat wrong answers. If they do not
’ '7“W““"1ﬂev the correct answer or fear that they will not know an answer, then they -

- work sary hard to et out of the task altogether. They frequently succeed
",lnsing disruptti:e behavior that is taken as furthex evidence of their learﬂing

. s

One way to use what have.been called metacognitive skills in the service

6: educatton 18 to have children evaluate their ability before they attempt
each cask. when the child faces a task, evaluates it as difficulc, and then
does poorly cne c¢nild was right in an tmportant way. The child should gain
approval for this knowledge. "Being righ:™ sbout the cask being difficulc,
makes {t pousibl. ';; + try a task {n which one suspects they may not succeed
without some of the negative consequences of failing. When the child is right
‘ about a task bdbeing difficule, chen the scurce of the difficulty can be sought.
Again the chila 'an be a vaiuable informant on the nature of the difficulty.
If the child does succeed in the task, then he or she was wrong about the
eva}untion yet gains approval for beinyg stle to do the task. This procedure
will help the child to understand that beinz Jrong is not something to be
feared. 1In either case the chtld remains';n the task, a necessary condition
for learning. Just as in competitive races in which the winper if the one who
can wost accurately pieadict his @r her rum:;!..:\'g. time, children could be
rewarded for accurately wmonftoring their own progress. By utilizing these

skiils in the educational process, they are less likely to be used o subvert

the process. It i %32 -ory 4important that these children develop an

e

26
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accurate knowledge or their limitations as well as their strengths.

Teachinf is nhde eaéier-uhen :ﬁe stuﬁéﬁfs-éhﬁ coinﬁnicaﬁe their ﬁﬁﬁef-

 standing of the utetial and the source of acy confusion to their teacher. In
- order to learn, one must be ﬂilling to admit 1gnnrsnce. Givins students an
Tere s importan: role in ths eﬂncational process may 1nc:ease their courage span ena-

';ihling them to risk revealing ueaknesaes so that they nay then leam.

One way ro understand the recommendation being made 1s to draw a com-

-~ parison between physical and mental handicaps. Suppose a child comes out of

-an accident with a paralyzed 1eg. The prognosis is that the child night by a

series of e;ercises,. be able to regain control of the leg. Now suppose
further tﬁat this patient 1is put into an intensive program of phfsical
the:ap}. In this program the whole body is held motionless so the patient can
concentrate on trying to move the paralyzed leg. He 1is instructed to begin By
trying to move only the toes. While the patient does mske some progress in
learning to wiggle his toes, he becomes frustrated by the slow progress. He
comes to believe that he will never be able to move the leg. As treatment
continues the rest of the body becomes so weak that 1t becomes increasingly
more diffi{cult for the child to stand up. In fart, the child comes to believe
that he will never be able to walk and refuses to try. 1Ino this case we would
be fairly sure that the paralysis {s not spreading, and that the method of

treatment i{s at ault for the degeneration of the child”s physfical skilla.

It {s not likely that such a program would have been designed for our
{maginary patient. Instead, the kind of treatment that would be seen as most

etfective would be one that got the child to experience walking as soon as

possible with whatever support was necessary to take the place of the

27
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,patalyzed leg. The child would be taught to walk Eucusing oun the abiiities

t are under his eonuand and unuld be helped to understanﬂ the extent of his
§¥T ii };!¥Fhand£'ap and uaye to deal vith it affectively. The use of a suppurt syeteu
o for the leg would not preclude efforts to help the child tegain use of his 1@3
:’. 1j;;Wﬁ;w§hi1e conﬁinuing to use the rest of his body. Instead, the child would work .

.om mnvingb the leg within the whole system of physical movement and not as &

e steﬁ Ey step ptograﬁ of isolated muscle contractions. The support syﬁteﬁd for
. ‘the paralyzed leg would become more and more flexible as the patient regained

‘control of the muscles.

How does this situation help us think sbout children with language prob-

- lems?  These chlldren have had trouble acquiring language and learning to
réad. Like our physically-disabled patient the prognosis for the language-
disabled student {s wunclear; the problem mAy go away with the right kind of
"exercise"” or it may not. The traditional approach by schools is to instigate
an intensive language remediation program. In these programs the children
receive concentrated individual d{instruction 4im language arts while other
schocl subjects are dealt with only superficially in the belief that reading
and writing are so basic that not much can be done until the children acquire
these skills. Just as our patient had to begin his recovery by wiggling the
toes, the language student ‘.as to begin by practicing sound-letter correspon-
derce and decoding skills learned in sequence, because higher-order skills are
dependent on them. These children, like our imaginary patient, get frustrated
with their slow progress. They begin to believe that they will never read and
refuse to try. Not only do they give up on reading, but, like our patient who
gives up on walking, they stop all effort to learn when print is a part of the

systeme.

28
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Ihere is an iuportant difference in the cAusality inferences that are

:fd:avn frou these parallel exanples. In :he exanple of the physically handi—
”vcapped person it was the nnthoﬂ of treatnent that is 1mnedia:e1y questioned
fvhen the patienr €failed to show progress. Learning problems of children in

‘apecial education are rarely seen as a result of the".néthod " of treatwent.

) ‘Because we have such an unclear nor.:l.on of ﬂhac causes che difficulties in che

b'”first,place. it is easy to locate the difficulties as a failure of the child.

~

”'fIf the child does not learn. under these conditions, it is ctaken as evidence of

‘i more génetai 1eétn1hg ptéﬁle-} It is almost always the child rathéf than

the treatment that is seen as the source of the difficulties.

Looﬁing ﬁgci'td the ﬁétho& of treatnént that seéned more ﬁpprbpri#té fbr
our {maginary patient, we can make some suggestions for effective educational
programs. If the goal for the patient was to learn to walk with a paralyzed
leg, the goal of these children would be to learn to engage in learning
activities in which lioguistic and literacy skills play and important role.
They must be hélped to read despite their linguistic or reading problems.
Just as the patient needs support to begin walking, these children need sup-
port to participate 1in learning environments in schoocl. They need to know
that while they are having some diffirulties with language and reading, they
can learn. This means that knowledge acquisition must to some extent bdbe
decnupled from reading. Children need to be encouraged to use and develop all
the skills they have to acquire knowledge. This does not mean that reading or
language instruction are not importamt. It does mean that a different method
needs to be used to teach these skills. 1Inscead of breaking skills into iso~

lated components each of which is meaningless by {tself, our approach would be

29
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to engase these children in the whole activity of learniug in which reading

““zble to carry out all the taska at the outset. They will need to be aupported

” plays a part. Within the Hhole systea of learning these childrea will not be»’

-uhile thay do as uuch as thay can. As skill bnilds, so will self-confidence,

'j~and the children will be able to take over more and more aspects of the task

~3_~7hnt11 hopefully the support is no longer needed. In this way a "zone of prox-

‘ f'1nal development”" (Vygotsky, 1973}-wou1d be created for thesé éhildren.

The question that remains is how to provide the kind of support that will
help rather than cripple. A good model of how this is dome comes from the

analysis of the way that mothers teach their very young children to read

.(ﬁinio & Bruner, 1978). They don“t start with a book of blank pages and teach

the child to turn them one at a time. They start with a book that they will
enjoy reading and help the child to participate in vhatever way is possible.
At first the mother does most of the work, reading the words, pointing to the
pictures, asking the questions, and even providing the answers to these ques-
tions. The child‘s role at tle begianing is very limited. When the child
begins to point or make unintelligible responses, the mother encourages the
child {ncerpreting the responses. Slowly, as the child is able to take on
more of the actions involved in reading, the mother takes a more and more pas-
sive role, providing enzouragement and approval. But from the beginning the
child has zlways been involved in the activity of reading with mother, and not

simply getting ready to learn how to read.

This same model could be used with children with special problems. it
would not require one to one interaction with an adult. Other children, as

well as computer programs, could be used to help create a "zone for proximal

30
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-deveiaﬁment“ for these children. Leatning environments in which children with

' language difficulties are able to concribute Hhar. they are capable of and

o »;observe what chey need to learn, are likely :o lead to skill development with

less frustration than current approaches.

- Educational Grouping of Children with Special Needs

The patte:n of lansuase _rrors and the high dependency of the dysphasic

chi.dren o aduit belp suggests thac the edueational practice of grouping

~ these children togecher in swmall nunbers for instruction has some undesired

~consequences.

One problem with 5rou§ing children with language problems together 1is

that the children are continually exposed to deviant language samples. Since

‘language acquisition depends on exposure to language, grouping children with

deviant language together may contribute to their problem because they do not
get an opportunity to listen to good speech models from their peers. The
errors listed for each of the children were very similar and in some cases the

same incorrect phrases were used by different children.

Another effect of homogeneous grouping of children is that when difficul-
ties arise with lessons, the children are less likely to be able to help one
another. Thus, the dependency on adult help that was found in this research
develops. It has been observed in other research studies that children with
learning disabilities know what kinds of activities are likely to be difficult
for them and develop strategies for dealing with these situations (Cole &
Traupmann, 1980). For example, a learning disabled child, Adam, could not

read very well. As a member of a cooking club he was able successfully to
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. fhide his reading difficulties by working with a youngar child who had a hard

:fltise carfying'uﬁﬁ difections- TngCher Ehey afe aﬁle to carry odt a task that

~-would be close to impossible for eithe: one of them to carry out glone. By

grouping childreh with specific problems togethet they #re unable to get the

mkind of help they need from anyone but adults. It is possible that we have -

. ignored the importance of informal learning that takes place when peers help

‘?f-bhe anbthef; gososenéoug ggauﬁing of children may élininaté an‘ éffective

* channel of education, peer teaching.

The reason for grouping children together who had the same educational

problems was S0 that they could be given more individual and small group help

in the same areas. There are a number of ways of accomplishing these goals
ﬁhat do not have the negative consequences that have been described. One {s
to group children Ee:erbgeﬁéously in the speci#l education categories. In
this configuration children with different skills could be used as peer
experts to help other children learn. Yet the classes would remain small.
Another solution s to provide for partial mainstreaming. This could be
accomplished by flexible grouping of children for ‘different subjects. An
{mportant component of these altermative groupings could be the utilization of

small computers for instruction.

Computers and Education

One of the initial reactions that people have when computers are paired
with education {18 to conjure up the stereotypical vision of a child sitting
before a computer acting in an almost robot like fashion. This vision of a

mechanical teacher scares those who believe that teaching is an intrinsfically

human enierprise.

32
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;E,‘;.A" While computers are extremely useful tools, they do not have a mind of

‘ :hni: own. rhe _chtldren ara not in:aracting wich a nachine. They are

" interaction with teachers and prugran-ers iu non real time (Black, Levin,

'“**Q; than & Quinn, 1982}. Just as booka enable studen:s to intetact with authors

S,

who are not co—present in the clnesronn, computers can ennhle to s:udents to

v.;:,ﬁg" 1.~pnrt1c1pate in lessons that are arranged prior to class time. Just as books

are used by teachers and students to raise issues, provoke discuseions and

- provide 1nfdrnat10n, computers can be used in é similar fashion. But unlike
books, computer programs can be tailored to adjust chemselves to the level of

the stuadents, pravtding an 1mportaut resource for teachers who work with stu-

dents of differiag abilities. Because computers can also be used as a commun-
ication medium between teachers and students and among students they can

create more, not less, networks of interaction.

Our experience with computers and children during this research and the
work of other researchers exploring the educational uses of computers (Levin &
Kareev, 1980; Levin, Boruta & Vasconcellos, 1982; Quinsaat, 1981; Papert,
1981) has created a completely different image. Because computers are, and
will continue for some time to be, a limited resource, children frequently
work on computers in pairs or small groups. Together children discuss, pro-
pose and check resporses to computer gquestions or problems. They help each
other remember informaticn regarding the form of interaction that is allowed
and the location of keys on the keyboard. Frequently interactions wh:ch begin
during computer work, continue after the children are no longer working on the

computer.
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Working cagether on computer games during the training study led to

~facreases in.-jéint pr&bien 901v1ﬁg that may hdve-Inpurﬁéﬁt éah§EQuéﬁéés for

*~Q~:¥*é*?édgnittve davelopment . Sharing the responsibility for failure as well as suc-

cess seemed to help the children take the risks involved in trying hard to

- -;;4s}wmwancceed. These findings and observation suggest that computers encourage, aot

077 imhibir, social interactions.
". Couclusion

The children in the language group appear to have problems that cannot be
. said to be language problems alone. In other ways, they act less capable than

cemmee o+ other childrem. They may be mislabeled, but they are not misidentified.

They are children who need and can profit from educational assistance,
but not of the kind that public schools are currently providing. Assisting
them in their learning, rather than assisting them to 1learn what current

theories say they should learn, appears to be the way to success, theirs and

QUL .
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