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,,W?Bgfore preaentzng our _view on iearnxng togo, wa wculd like to

address first saeveral basic queations which frame approaches to
cducation 1n this culture. The first two questions, what should
be the content of learning, and who will be the learners; are

uiﬁally pursued by educaticnal philosophers and historians to

ascertain the type of knowledge important to preserve, the kind

of knowledge needed for the future, and the pearsons who shall be

aeducated. Th-sa are the veluo laden issuea which empirically
minded investigators have often ovarlookad.

. The Eiéaﬁafquéétion, What is the forn and. structur. of lsarn-

ing, is one pursucd most oftan by curriculun théérists. as they

tion in which it cccurs. These constraints can be generated.

through the instructional arrangements situated within the clasas-

room; the classroom composition at the school level, or at the

societal level. A key issua for critical theorists is whether
schools help children break free of existing conatraints craated

by class, race and sex differences; or whether they merely repro-

duce the cultural and economic inequalities within society at

presernt.

occura; has a. long history within the psychoiogical realm. To the

familiar 11tany of bohuviorisi,ficcial le@arning, 1nstructional

chains, and aptitude by treatment interaction, comes & new ternm;
metscognition, snd & new fiald, -cognitive science; both of which

merge icdeaa from a number of different disciplines. The croas-

fertilization of ideas enriches our understanding of how learning
is achieved by individuals operating within specific kinds of

contexts:. Of particular interest is the notion that performarnce
may be context apecific; and embeddnd within a sociocultural
nexus which emphasizes not only individual effort, but also the
role of social interaction in influencing both learning and
development.

Thoso quostions bocono tho lcns through wkich ve. viow tochno-

EEEE§3 in tnstructionai forms and functions, and computers will

prove ﬁ& cxc.ption. 61Vin tho rapid proliferation of microcom-

addgd a fourth one, What eiigct will uicrocomputera have on

children’s education? To date; there is relstively little aub-

atantive research_which provides unequivocal answars, but it does

seen that the research falls into one of three broad categoriesa:
computer as tutor/tool (use of CAI and cannad software packages) ;

computer as socializing agent; and computer as mind expander
(Wilkinason & Patterson, 1983).



_ We will stres: two points in this paper: (1) the question of
real intereat is - How will computers be uced to enhance lesarning
eﬁd dé?ilopﬁent?- and (2) rasearch on compﬁter léarhihg éhould

texts inatead of see;ng it as a medium chh a. eingie effect on _

learning. To make our case , we will bris:fly review how computers

are currently being used and studied in the schools, and suggest
an,godiat;onal approach based on our resaarch with first grade

children learning Logo.

Computars in education

By far, computers are most eaiiéﬁi§ ﬁ§§§:”§§§7§§9§§§5 in the

struction ¢CAI or eﬁii. whtch in the optnton of many makea the

conpstcr nothing uori thon an iléctronic worksheet ({3ae Baker,;

(1983) aaasled congideralble eyidence to suggeat computers can

effactively deliver instruction; particularly in remedial skills,

Salomon _and Gardner (1986) have pointed out it is an overly

simplistic quoltion to ask: Does it teach better than....? Even

worse, froa s curricﬁlﬁi itéﬁdpoint. ehe ‘use of pro-packaged

content areas; and lead to a further dea&iiiing of education

(Apple; 1982). The lure of thia new technology may tempt teachers

to overlook the fact that they themsslves are no longer in con-
tro;,of wgat is boing taught, but instead handmaidens to the
machine. To sum up our Viig,fﬁ,fﬁii area, uaing the computer as a

the schoois,,and provide no opportunity for chtidren to experi-

ment with the real learning power inherent in the computer.

Lot us leave aeide for a moment a discuasion of_ the computer

a8 _an jintelligent tutor (via interactive software like Logo and

other packages developed through research in artificial intelli-

gence), and look at the computer as a tool. Here, we must draw a
distinction between the concept of tool as a means to an end
(@.9., using a word processing package tc write thia_ paper), and

tool as an object to _think with (following vaotsky . porspec-

noxt -ost common vtow ts that thoy are usoful for utilitarian )
functioni 1iki databoli nenagonont.fword procossing, and grephics

tions, we will lUQgOlt that it ia using the computer as a cogni-

tive tool which may yield the greatest payoff in learning.

b. Labollod undor the rgbtic. cogputer aa ;ocielizing agent.,This

in terms of sex, race; social Eiiii. or abiIity (Bockcr,,lgea'

Karoff, 1984; Crist-Whitzel, Dasho, & Backum, 1984); effects of

peer cooperation in computer instruction (Center for Social Or-
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ganizatxon of Schoois, 1983 Emihovich, 1986',webb, 1984 and

features of the instructxcnal setting in which compiuters are

pluced (Anarel,71983). What quickly becomes very _ clear _from

cussions of computer literacy often revolve around selecting the

best progranning language, and fail to conaider the broader
social context in which computer use is embedded (Seidel, Ancer-
aon & Hunter, 1982).

The third cat.gory, canputér as mind expander, 1nvolvea rela-
tively uncharted waters, but also promises to bae the moat exci-
ting in setting new research directiona. Olason ¢1985) has o
suggested computers may operate as tools for the intellact, but

Saiomon and Gardner (1986) have sounded the warning that "mind-

ful" experisnces with & computer do not happen automatically.
Research on Logo learning has demonsatrated their point quite_

well; in the sbsence of any formal training or. explicitly defined

curriculum; children_do not discover. ‘deep’ und.riying mathamati-

cal principios, but instead utndionsiy goncratc stepas for the

“turtle” to follow (Lerocn, 1985; Zelman, 1985). Little evidance
has aslsoc been obtained to demonstrate that programming in Logo

loads to a transfer of cognitive. akille to a._ r.iat.d _task; tha

tured approach whtch is well groundod in th.oritical concapts of

iearning and developmant (Clements, 1985; Clementa & Gullo, 1984:

Htll.r & Emihovich, in press).

N If we advocata ustng tho couputer as a tool for coqnitive
a-piicatton, do.l it nif.iiaril? follow that we need not pay

attunticn to othor typos of uses (..g., CAI. word procesing)?,

should childron,logrn uith conputers. and how ahould 1§arning on

computers be structured? Not at all. What we suggest in this

paper is that any r.l.arch on cbnputir -usage needas to employ a

multi-laysred approach which accounta for three factora: (1)

value questions concerning the content of what children are asked

to_learn; (2) the social context in which computers are placed;

and_(3) theoretical principles to help explain the process of

learning with computers. We will discuss these thraee factora in
relation to our work on children learning Logo.

Why hééé?

Hind-tezas, and became axcited about his vision that chtidren

learning Logo would learn a new way of thinking about the . world

becsuse it was based on the concept of syntonic learning, learn-
ing which is compatible with the learner’s sense of life. Papert

felt strongly that too often children are asked to perform taska

which make little sense; his view is consonant with recent trends

3
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in the dovoiopnentai litarature that childran perform better

when tasks make “"human asenss" (lonaldson, 1978).

.But our choice of Logo was. not simpiy dic*ated by Panﬁr* s
viows- wa too had a vision that all children should baenaefit fronm
this typo of liarning. not Just a saelectad fcw. More specificél:
ly, children from minority or low incoma backgrounds; children

labelled as "slow learners™ or ''poor achievers' are the ones who
rarely have opportunitt-n for expioratory or diac»svery lsarning;

they are the ones who are relegated to endlass drill sand practice
to !ipravi baiic akilla. Whi;o we do not quistion the fact that_
this instruction is useful, keeping these children away from more

cognitively aophisticeted tasks like programming until they have

nastered. the other does thon a dtnsorvtce. tiarnihg togo can be
as _much of a discovery process for them as for the children

deemez nore ‘ready’ for programming experiencea.

cﬁoosing Logo roprosonted a vutuo doctnion on our purt' we

subscribe. Pup.rt'l view that 1t can opan childron s ayes to

new potiibilitios in loarning. what we did not eccopt. howaver,
was Papert’s assexrtion that,logrning could take place_in the_
absence of any defined curriculum. How we structured the Logo _
instruvction brings us to a discussion of both the _social context
of leeining, and the theoretical principles we choass to explain

the process of learning.

Loarning from a Vygotskian pornpoctivo

action in cognitive development (Doise & Mackie,. 1§éii Perret-

~lermont, 1980). At the same time, Vygotsky’s theories of socio-

cogntttv. dwvcioplint uro boconirg nore proninont in this coun-
try. Our research draws heavily upon the work of Vygotsky and ita
relationship to the field of metacognition..According to Vygotsky

(1978), children’s "higher order mental capabilities®. progress

froa external to interral procossOQJ,Tho ‘mechanisa undtrtytng the

internalization of higher mental functions is social interaction.
Spccificliiy. childrin liarn to intornalizo highor order mental

aven with more_ cgpablo poora. Adults sorvo as nodtattng agonts to

help a child learn to control and regulate their ccgnitive acti-

vities. After numerous mediated social learning experiences,

externally imposed higher order mental regulative processes are
eveantually taken over and internalized by the child.

tato noantngfui lidiutod activity. Whon children spoak' to the
“turtle” using the appropriate commanda, they are externalizing

s+ 6



their thought processes in zarrying out a solution to_a problen

ﬁé;g;l;iaké a aquare’). The externalization of mental processes

through the child’s verbal desacriptions of ongoing antions and

intentiona fosters their subsequent 1n*ernaixzation. The trans-

formation. process from extarnalizﬁtion to internalization occurs
as chxldran engage in meaningful mediated verbal interactions

with adults (and peers) during Logo.

7777§.d1ated vorbal 1nturactton ia the critical component in-cur

research; it provides the “scaffold" (Wood, Briner & Ross, 1976)
by which children croas the "zone of proximal development;"
defined as:

the level of potontial developnent as d.terained

through. problcn soiving under adult guidanca or

in collaboration with more capable peers.

(Vygotaky, 1978, p- 86)

hciped to . ":ak. senss"” of events just beyond their level of .
understanding. We accomplished this task by _employing matacogni-

tiv. toaching strategies to help children internalize ongoing

bilities. Examples of these atratagies are given in Figure 1.

ﬁt thi‘ point, somecne may say. woll. tho theory is nice, 56?

where’s the curriculum? We did have a curriculum to follow in the

sense thit we generally outlined what we wanted children to learn

in a parcicular lesson. Ws eschew, however, a formal ciurriculum

in th. pru:criptiVi ‘sense of telling toachors what _to do step by

Logo can acconplish in bolping children to think out aloud, and

later internalize, soclutions to a problem:. Our contention ia that
teacherz need to. r.conccptuaiiz. thiir roli to being facilita-

in the form of airocf inltruction. Logo and other for:l of inter-
active scftware lend themselves to this role shift very nicely;

the use of CAI does not. Of course, this shift doea not require
ths use of computers: it is already taking place in other areas,

especially reading.

”,Roturntng to th. qu.ltibnn pOiod in tha boginning of this

paper, we can iuinarizo our research. with reference to_ Ehose

control and fooiing or power over their "-icroworld“ created by

s 7



thg Egurtlg.ﬁ Thia ?ooitng is nspabiaiiy inportant for ch*idren

who often feel powerlessa or disenfranchised in the school envir-

on-ont whiti research on what cognitivo prorequxsxtes are necea-
sary fcr,coiputgr programming, and whether learning lLogo or other
progranmmning languages leads to transfer of cognitive skills

acroas_ tasks should be _continued;, wa should not overlock the

vaiuo of a ioarntﬁg experience which givesfch;ld:enfa fegling a
auccess in an arena reserved for the more ’talanted’ children.

Tﬁg socond question doait with th- forn and structure of how

1narning is organized. At this stagea, wve. fccl thc iﬁpliiintation
¢f a full-blown computer curriculum for Logo conplote with work-
books and how-to instriuctions is premature (if indeed; we ever
ahoiuld have it). We concur with Saiamon and Gardner’s (1986)

essertion that the context exerts a powerful influence on how
learning proceeds; the assumption of uniform treatment effecta
can no lcngir bo sustainod Rosearchora will nood to use_both

software becomes progrosstvoiy _more tntora“ttvo with the duv.lop-

ment of artificial intelligence, a learning environment where

everyone does tho same thing may be its first victinm.

Einglly. conniaoring the proco.sos by whtéh loarntng occurs

means that resesrch on Logo and computer usage will need to be

theoretically based. We base our research primarily on Vygotsky,
but e are. alao working on a roforonco model which tio; togcthor

Hil;or,,l?BS). The collaborative efforts of rou-archcrs across
disciplines ia expected toc strengthen our knowledge of how chil-
dran will use computers to acquire the knowledge they nead for
becoaing citizens of tomorrow’s society.
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Name of Act

Figur 1

Cognitive Teaching Acts for Logo Training

Description _, -

(Mél)

Agent ééks receiver to recaii

;Aﬁxzmpiesggfvﬁ -

~Remenber what those ‘were for?
What is supposed to do?
~How do we get 2 new line?

Meta é;éiuation

Otev)

Agent asks receiver to evaluate

ongoing actions

-What happened’ o

-What did the turtle. just do’
-What"s going E6 Eaﬁpeu when

we put .

-Do you know why that s there’
-How far did he go? =
-Did the turtle do what you told
him? - N ,
-Di1d you want him to go that way?
«Do you know what I am doing?

Heta prompt
(Mp)

Agent is askéggmrgeeiver to

think about or reflect on what
they want to do next.

~What do you want the turtle to
next? o
-Which way do you want him tec
point?.

~How will you make him go there?

-What else do you want him to do?

[N

figning prompt
Cpp)

action vianned but it has not
been in response to reflective
thinking.

<Let's try the other one.

~Let's make him go forward and
put a line up here,

Direct intervention
(1)

Agent explains and demonstrates
what to do to the receiver

~Let me show you something,
-And now put '4d’'

or
ﬁiééét Agent explains or tells what -Put space and then 70

(D) ) to do the reﬂeiiéi -Tell Kia what she shouia do.
Self-cuing ééent verbalizes some meta and -6K What am I gbiﬁg to do?
(Se). other direct statements to —Hmmm I will have to put in a BK.

guide their actions,

i
—

-I_ think I know_what_happened?
~How will I make hime get there?
<Did that turtle do what I told -
him?



