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Logo Discourse

Abatract

The effect of Eééé on chiidren’s Eé§;iéi6é development may

depend upon *the nature of the instriuctional process. From a

Vygotskian perspective, the teacher’s use of mediated strate-
gies 1is conceptualized as the most critical component. The

transition from other-regulation to self-regulation should be

reflected in the discourse =structure as children acgquire

commards. A discourse anaiysis of Loco lessons given to two

pairs of five year old children revealed that both teacher and
child elicitations decreased over tima as the children gained

greater nmastery; teacher directives decreased as peer

collaboration increased; children’s responses tc metacsgnitive

prompts remained stable; and, children’s talk became more task

oriented. These findings suggest that successful learning of

Logo may involve a careful structuring of the ééééﬂiﬁg éféééés.
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Previous studies on thm effects of Logo instruction have
bééﬁ concentrated on whether it facllltated ciiiidren’s cogni-
tive_ _development in the areas _of comprehension _monitoring;
planning skills; or cognitive reflectivity <(Clements; 1985;

Clements & Gullo, 1984; Miller & Emihovich, in press; Pea &
Kurland.; 1984).; To date, the ev1dence is mlxed as to whether

these attempts have been successful; where pos;tlve outcomes

have been achieved; several researchers have suggested that it

is_  not bogo instruction per se which is_ important. but _the

methods used to teach it (Kull; 1386; Leron, 1985; Miller &
Emihov;ch in. prsss).: More specaflcally, the teacher’s use of
mediated strategles is conceptualized as the most critical
agpect of Logo instruction (Declos, Littlefield, & Bransford,

1985; Emihovich & iiller, 1986).

 Emphasizing thé;;dﬁ&lltv of teacher talR entails & shif’
away from examining the outcomes of Logo learning, and insa{ =ad
focusing _on _the_process by _which learning _is achieved. ,*ﬁé

effects of spoken language in the classroom on chilote s
learning is a well researched tc~ic, one utilizing two g,xta
dlfferent aﬁalytic approaches (see Cazden, 1985 for an exten-
sive review of this area). In the pro‘esa—product approach; the

observer comes _into the_clasaroom_srmed with a_set of. predeter-

nined categories, and records the frequency of behavior within
each category These- behavxors are then studied in relat;on to
outcomes such as achlevementfonfvar;ous standardlzed,tests. In
the second approach, loosely labeled as the_ 'éocioliﬁguiStic'

approach; .the . observer constructs._ categories on_the basis _of

meanlngfuineas from the participants’ point of view, and from
the observer’s qualitative analyses of classroom talk through
audio - or videotaped, - records.
The latter approach is followco in this paper,; with an emphasis

_the_ relationship__between _language_and_ _cognition. _in_ __one
speclfzc context, learning Logo:..  The theoretical framework is

drawn from reseur =k on socioilnguistlc studxes of ciassroom
discourse, aﬁd cogn;ttve developﬁéﬁtal studles from a Vygot—

done _on. _the. kinds of talk. occurring around computers ﬁitﬁ
ragard to cognition. Studies have been focused either on the
cognitive content. of talk produced by individual children in
absence of any social 1nteraction (McBride, 1984);, or on _ the

nature. of social _interactive_speech without regard to on-going

cognltxve processes. within the chiidren (Hungate & Heiier,
1984; Strand, Gilstad, McCollum & Genishi, 1986). The one
exception” is - recent studies of ch;ldren work;ng with word
processing, where both the nature of talk and its cognitive
content receive attention (Heap, 1986; Levin, Boruta &
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Vasconceiios, 1983; Riel, 1983).

 Papert ¢(1980) contended tnat the. vaiue of cho lies in its
abiiity to aiiow children to takc control of their own learning
processes, independent of an adult- generated curriculum_which
stifles <creativity and interest, _ It will be. argued_here_ _that

while _some _adult control is needed to structure the iearning

process, Papert 3 ideas in sPIrit are preserved when the teach-
er’s mcdelling of cognitive strategies helps mediate cbildren”’ s
later internalization of abstract concepts. This mediated

activity on_ the _teacher’s part provides children with  the

knowledge . of. strategies necessary for thinking through Logo
problem solving tasks on their own. The major issue examined in
this paper is how the discoursa structure of Loge lessons
illustrates the teacher’s usa of mediated strategies to facili-
tate the shift from other- regulation to self-regulation of

cognitive processes in young chiildren.

Iheeretieai Erame Jork

Since the theoretical framework underiyzng thIB research is

consxderabiy more . complex than can be fully discussed here,

oniy the more significant concepts wili be outlined. The reader
is referred elsewhere for a more comprehenSive _description

(Emihovich & Miller, 1985). Thia prel.minary reference _model

represents_ an._ ,attéﬁﬁt to examine computer learning within an

1nterdxsc1p11nary framework, an approach needed to sort out the
complexity of how learning occurs within specific Social con-
texts among different types of learners.

In c@ns:derzng the reiaticnship between language and cogni -

tion (cr speech and thinking,; as Wertsch £1979] -pointed out is

the nore correct irnterpretation?, Vygotsky (1978) noted__that

the tresusition from other-regulation_ to_ seif- reguiation .of

behavior was a function of mediated._ act1v1ty, .with the origin:

of such_activity located ir the social interaction between the

chiidiand ~adult. Through the adult’s speech which guides and
directs the child’s actions, Wertsch noted that:

of situation. Rather,,the child comes to
understand the directive with its )
associated definition of situation because

she/he has performed the behavior. That
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is; the. child comes to .understand. the
task. situatlon aa A result ol behav;ng
<under 3Iomeone else & guxdance) a8y i#
she/he underatood it and of tryin: to
create a coherent account of the
relationship between speech and action.
€1979; p: 21

Another way of considering this idea is to state that the
mediated strategies provided by the adult beccme the. “scaffold”

by _which children cross the ‘‘zone of proximal development"
{Wertsch, McNamee, Budwig & McLane, 1980; Wood, Bruner & Ross,
1976).; Chlldren may perform tasks ;he nature,of which they do
ot fully understand, and they develop competence through the
gradual _internalization_of strategies acquired_through adult-

child (or more rapable peers) interaction (Cazden, 1981).

. Where the computer fits into this framework is that it is a
cultural device whizh ampiifies cognitive processes (Olson,

1985). While such machines did not exist in Vygotsky’s time, he

recognized the importance cf tools which facilitate mediated

actxvxty. When interactive software ig used, however, the com-
puter »>secomes more than just a tool, but also _functions as a
“aign® since_the programming. language used (in this case,:ccgo)

and. the subseguent messages on the screen operate zs =a communi-

cative 1language in its own right. Persons using the computer
are in effect tta;klng to it and receiving information in
reéturn., One -of- the more intriyuing aspects _of_  computer
discourse with Logo _is _how often the adult refers _to the

“turtle’ as ’teiixng -the children what went wrong:. This view

suggests that in thxs sxtuatzcn the ccmputer has to be treated
as another 7;ntergctlonal partner and not just s;mply as a
tool, 28 would be the case with word processing or ianstruction-

al_ scftware. Taking this perspective does not  mitigate the

importance. _of_ Vygotsky’s ideas of the origins of thought . as
located within adult-child interactions; it does suggest the
possibility that the future nexus of cognition and social
interaction may need to be broadened to include _intra-
peychological _functioning_ vis-a-vis an ’intelligent’ interac-

tive tutor systems like the computer.

In anelyzing the transition from interpsychological to
intrapaychological {functioning in a problem solving situation;
Wertach _¢1979) _ identif:ed four successive levels of interac-
txon,, whxch he carefuiiy ncted d;d not comprise an exhaust;ve
list of precisely defined stages, but rather were suggestive of
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possible points in the transition from other- regulatlon to
seif-regulstion. Wertsch’s lesvels of iiiteraction arz applied to

an @analysis of the discourse strusture of Logo lessons carried

out_ _as part_of. an experimental _ study deslgned to enhance pre-

school <children’s comprehension monitoring skiils: In this
study, chlldren weze taught prellmlnary Logo programmlng con-
cepts. As in nost natural classroom settings; _the .teacher

ex2rcised_ _consideraple. _control over._ the discourse structure,

since a predetermineZ lesson format was used to. introduce Logo

concepts. However, - because of 1nd1v'dual differences in the
children’s ability tO;mastér;certaln concepts, and because the
talk ceatered around a2 machine utilizing an interactive_ _lan-

guage, the instructional discourse in this setting can be

distinguished from classroom discourse of other types. Both the

similarities and dlfferences will be used to rllustrate how the
transition from other- regulatlon,to self,regulat;on in chil-
dren’s monitoring performance was accomplished:

As part of of an experimental study intended to &assess
whether 'experience in Logo programming increased young chil-
dren’s met&cognitive 8kills in sSelf-monitoring _(Miller _ &

Emihovich; in_ press)fﬁtuc pairs_of . randomly selected five year

old_children working in pairs were given a total of eleven Logo

lessons over a three week period, in four, thirty minute ses-
sions per weeR. Pa;r 1l consisted of Karen , a Black American
girl, and Andy, a Black children _of Ethiopian origin.. Pair_ 2

consisted of Mike; _an _Asian-American_boy, and Tina, a Black

&merzcan giri. The childreh were enroiied in .a. unlversity

fron tne univers;ty, but wbich also drew half the school oopu-
lation from low inmcme familiesa in the comnunity.

rocedure

room for ,their lessons, ,uslng an._ Apple IIt,microcomputer‘ The

Logo lessons followed the sequence of _lessons. employed by

Clements & Gullo (1984) in which chIldren first learn isolated
“turtie comnands, and then. learn to wrlte procedures which

incorporate  the commands using a special support program for
young children _developed by Clements (1983)._  All the  leasons

were videotaped: to illustrate changes in behavior using the

6 7
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constant céﬁﬁaraEiVé method (Glaser & Strauss,: 1967>; data are

reported from tranecrlptlons made of the second lesson in week
1 and the ninth lesson in week 3 {or each pair.

_The videotspes were analyzed with reference to three types

of coding systems: linguistic categerxes used by Sinclair &

Coulthard (1975) and Mehan <(1979), ecad researcher-generated
categories deszgned to promote metacognitive thinking. Sinclair
& Coulthard’s_ (1975) model was _selected bhecause_to _a_ large

extent the_ Logo 1essons were _ txghtiy structured. aiong the lines

of traditionzl cilassroom dxecouree. However, thle medel ceuld
not, account for actlons wh;ch were 7contextua+ly 7negot1ated,
part\cularly the teacher’s shift from . knowledge-giver  to

knowledge-facilitator. For this reason; Mehan’s (13979) work on

the_ evailuation of initiated. actions and researcher- generated

categorles of metecognltlve teachlng acts were more a&ppropri-
ate.; The cognltlve teachlng actq were. consc;cusly emplo?éd b?

lessons _to _make. expllcit for the children the connection be-

tween. ,her _speech and the action undertaken (Figure 1). By
examxnzng changes in the frequency of occurrence of these acts
with reference to speclfic teaching goals in each leasson, it is
posslole to 8eé "microgentic™ changes in children’s cognitive
processing taking place.

[Insert FIgure 1 about here]

Logo Discourse - Week One

all the Loge ieeeene fellowed a predictable seguence of
phases.; (1) transitlon,;where the teacher discussed procedural
iters - before beginning  the actual teaching (e.g., sett;ng up
the disk,_ selecting the commands to be_taught); _(2) _review,

where commands. taught the previous. day were reviewed _and. . prac-

ticed:; (3> new 1earn1ng, where the teacher 1rtroduced the new
concept for the day and provxded practlce time; and, (4) clos-

ing, where the teacher summed up the _session’s work and
rewarded children for their cooperative efforts.

To analyze instructional discourse, S.nclair & Coulthard
(1975) developed the concept of exchange, which consiats of an
interaction orgranized into three _perts: _an _initiation of some

type, _a reply; .and a follow-up to_the response. A number. of

exchanges tied together constituted a frame, thch Bernstein
(1975) notad refsre to the degree of control teachera and

pupils posses over the selection, organization, pacing and
timing of the knowledge being transmitted. When lessons are
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etrongiy zramed there is iittie variabiTity in the ;di5cour:;

structure' when they are weakly framed, greater variability can
be ~expected, and it becomes. more difficult from the analyst’s

According. to Sinclair & Coulthard (1975, the teacher’s

primary tunctions can be categorized in ternms of three types. of

exchanges: (1) g%i??? exchange, one headed by an elicitation
orﬁiidEQEion functioning to create a language response; (2)
Direcc. exchange, one headed by an imperative functioning to

request an action, a nenlanguage responegz2; _and _(3)_ _Inform

exchange, one haaded by utterances designed_to be :nformative,

to__impart information to listeners. As an example of how the

teacher dominates the discourse structure by initiating the

exchanges, [CaStefanc, Pepinsky and Sanders (1982) found in
their data from reading lessons that 100% of the direct and
inform exchanges were initiated by the teacher, and aimost ail
of the elicit exchanges ¢88%).

Using their data as a yardstick, the Logo lessors,ﬁére

for both pairs of _ children (Table 1 ). Since neither of the

children knew _anything about togo, it maxes sense that the

teacher would be the cne providing all the information. How-

ever, it is clear that the children were asking far more_gues-

tions than children ugually do_in other _classrooms,_ although

this figure is_somewhat misleading in that most of the _gques-

tions were generated by Andy, and tended *o be off topic Ce. -
"Is there really a turtle in there?" as he pointeéd to the back
of the computer).

Einsert Table 1 about hereJ

The iﬁﬁbrtént difference is that the _ teacherief questxons

were _often_ of _the type Mehan_  (1979) calied metaprocessing

eixﬂitations. questions designed tc get children to think sbout

their actisns. These questions were divided into three categor-
ies.i (1) eliciting guestions designed to. get the children . to

recsll previously learned material as a prelude to what the

teacher wanted them to focus on next (e.g.; ‘“what ‘clear

screen’ supposed to do?™); (2) evaluative questions. designed to
get. the children to think about what- actions the "turtle™ had
just performed in relation to what they were try;ng to. _accom-

plish (e.g., "He just went off the screen. .Is that what_  you

wanted him to do?"); and; (3) planning questions designed to

8 _

9
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get the <children to think about their next set of actions in

relation_to what they had just done (e.g.; "He’s over here: How
much further would yepu want kim to go?').

Hehan (1979) reported that in hla data such nmetarg c s
ta

questlons .comprised only_ about 1% ~f_ the_ teacherief g
firast weak of lessons, our_data xndzcaﬁed that the teacher was

‘H‘"UI‘
\ya\\Oj
b D]

=N 2
M.

St
s

using them about 8% of the time. Not a major differerice, per-

haps, but it does reflect the teacher’s intent to get the
children to think about what they want _to do next._  The 1low

percentage  is__more a_function of _the teacher’s need to get

information across _as to how to program the "turtle” and +to
direct <children’s actions concerning what to do next; at this
stage, 1t,was too early to expect children to think about what
they were doing before they even knew how to do it.

If. tha dif_erences in Logo discourse were llmlted to just

these th:ee _types of exchanges, it would hardly mark a striking
departiure from other classroom discourse. _But there were two

other key differences, ones which raise the possibility that

Computer wusage may establish new discourse patterns in the

classroom, es well as a new role relationship between the

teacher and students. These differerces were analyzed by means

of two new types of exchanges created for this analysis: (1)

initiate _exchange; _one __headed by an. utterance proposing an

action _which the._ listeners may negotiate concerning its out-
comeg; and, (2) co dlrect exchange, one headed by an utterance
which sets in motion a task Jointly completed by a series of

collaborative actions.

- The dec1szon to classify an e/change " &s dn initiate
exchange - inetead -of a direct exchange (which it ostensibly

resembled), depended upon _the options the listeners__had to
refuse or contradict the propogeg action, and to_ suggest an
alternative action: In. a direct exchange, the children had

littile optxon to refuse the teacher’s directive, as illustrated
in Example 1.

(Mike has just finished typing in the command ’clear screen’)

1-1 T: Now maybe Tina can press ‘return’

1-2 Let’s see what’s gonna happen

1-3 (Tina presses ’return’)

Pt |
lam)
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___But in an initiate é;éﬁéﬁéé; _ _the. teacher mlght propose an

993;99 which the children often refused to suggest their own
action, or eiaborated on the teacherrs idea to make it thezr
own. In Example 2, Mike adds onto the teacher’s idea, which

becomes part of the task:

Example 2
2-1 T: What about if we turn him [the ‘turtle’] this way
2=-2 And bring him back here and make a triangie

2-3 M: And then why don’t we make him go upside down

. In this case, the proposed action was jointly agreed upon;
the teacher just didn’t ‘tell’ Mike what to do. Example 3
illustrates how a child can gain momentary control of the
discourse to work on her idea:

é:i T: Qé;i: - Boundary betweeh franss
3-2 Let’s try#

3-3 K: Now let’s try the. 6*h§?ﬁdéé initiates her idea
3-4 this time backwards (picks up

cardboard sheet with ’BK’ command
on it)

(still practic1ng with delete §é§)

3-6 K: Cause if you keep on learning them
3-7 Wait till you come up here again
3-8 n

Ycu’ll learn how to do this (shows Andy
’BK’ command)

And you can make the turtle move (pcints

3-9 T
S to screen)
3-10 And I’1l show you some other turtle words

today too

3-11 A: I can leave it off (pushes cursaor key)
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3-12 K: this time this tinme (reinitiates her idea)
3-13 wait
3-1i4 Let _me show#let _me show you_ . _

something (pushes Andy’s hend away)

3-15 A: Let me do some (tries to put his hand
back on the keys)

3-%6 K: Wait waxt wait (brushes his hand away)
3-17 i m just going to show you how to do
this

3-18 A: Don’t touch these buttons
3-19 (Karen types in her command)

Thls short segment suggests the compiex:ty of features In

Logo discourse., Karen obviously wants to practice the ’/BK’
conmand, but Andy is still precccupied with the prevxous task,
She attempts to 11nR Lis behavxor to her 1de§., the teacher

jumps in to forecast what else she plans to teach them. _that

day‘, Falllng ‘to_ capture Andy’s_ attentlcn, Karen resorts to

direct intervention, literally pushing him away from the compu-
ter. Inl*late exchanges headed by & child were often of this
type: children woiuld propose their idea and bid for a turn; the

teacher would only intervene if the children could not setttle

it themselves: Quite frequently what the children suggested
would not work becsuse it wasg the wrong format for a command
(é g., t?pino in thezr name before sav;ng 1t as procedure), the

teachlng device. _She then foiloyed up on their behavior _by

us:ng reflective meta-questions (or ‘“metaprocessing elicita-

tlons“i eIther to teach the apprcpriate command or to have the

Beygggorﬁ,in the seegnd type of . categcry, co-direct, was

oven more complex. This exchange was really & meta-category,
sirice within it were embedded behaviors similar in form to
diract, ¢€licit and inform exchanges. Watching the_  discourse

unfold, however, _it _was clear that a co-direct exchange was

much more than a. series of sub- exchanges strung together. It

waE. durxng these exchanges that the tesacher began trans£err1ng
control for regulating behavior over to the childrern. Even as

early as the asecond lesson; +the chlld:en were _begirning to see

the _conhections between the use of specific commands and the

"turtle 8" actions cn the screen, as evident in Example 4!

11 12
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Example 4

(Karen and Andy have just finished working on one design)

4-1 A: Let’s do some more designs [Initiates action]
4-2 T: Well what else do_you want to do?

4-3 Want_it_to_turn (points to screen)

4-4 and go this way and make & line go

4-5 that way’

4-6 A: Yeah do that

4-7 T: weii 1et 8 see
4-8 You need to turn it up then
4-9 Let’s see

10 T: You see._ gputs ‘turtle’ block up

4

4-11 on screen & cturns it arcund)
4-12 The turtle’s pointing this way
3-13 And we need it to go that way

4-14 K: So what we do:..:

T: Sb ?E:Q&ﬁt-:

4-15 ,
2-186 No let’s put-
a-=17 Well we might-

We need ah:::RT (pulls out command)

4-18 K:

4-19 T: Ok

4-20 Good

4-21 Good workxng Karen

4-22 K: ’RT’ (addressed to Andy at the keyboard)

4-23 A: f?’ (igoks for Réy)
4-24 Where’s ’R’?

4-25 K: Both of them (holds his hand & guides it
to the ‘R’ key)

4-26 A: Don’t tell me

4-27 T: ?cu see Gﬁat’s ﬁagséﬁihg

4-29 How do _we get another iine before wea

put that word in?

12 13
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4-30 (Karen presses ’‘return’)
4-31 T: There you go
4-32 Terrific

a-3a A: 'R’ ‘T° (presses keys)
4-35 Ti Nice helping

2-36 K: ‘T
4-37 (Andy moves to press ‘return’)

4-38 T: uh-huh (Andy pauses)

3-39 space (poirnits to space bar)
4-40 K: space

4-41 T: How much do we need? (makes turn..ng
gesture on screen)

4-32 I think a good number might be five-o
4-43 Five and then zero
4-44 (Andy presses ’S’ and then Karen shows him ‘0’)

4=45 T: This is a ’0’ over here (points to key)

4-46 Five zero

4-47 With the line . . .

4-48 And then to make him do it you have to
press...(points to return)

4-49 K: Return (presses key)

4-50 (The "turtle™ turns right at a SO degree angle)

Wertsch (1979) noted that at the first level of the transi-
tion from other-to self-regulation the issue is how the child
begins to develop a definition of the task situation that will
allow him/her to participate in the communicative context._ _In

this segment we asee that aiready by the second lesson both

children (s= well as the other pair) understood what was expec-
ted of them,  and had moved on to the second level, which |is
characterized by the child’s ability to interpret utterances in
terms of the problem-solving situation (Wertsch; 1879). Even

when__the teacher’s comments lack a clear referent ag the next
action which needs to be performed (lines 15-17), Karen is able

13
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to make the necessary connection and finds the appropriate

command. Although the teacher is still fairly explicit concern-
ing actions needed to complete the command (lines 27-25 & 4i-
43). by using meta-hints (lines 42-43) and thinking aioud she

is modeling *he kinds of behavior the children will later be
expected to perform for themselves.

'The transfer of control Impilcxt in both inltlate and co-

direct exchanges is indicated in the comparison between
teacher headed versus Chlld headed exchanges (Table 2). Because

children are free to determlne the next task to practice; and

are _encovraged to participate in making the. “turtle" nmove,

there is a greater equalization of control in the lesson.. OQut

of the total number of exchanges for both pairs (N = 268),
gppreximetely -21% (N = 57) were of a collaboratlve nature.
Since the goal of the study was to facilitate children’s meta-
cognitive processing through Logo instruction with mediated
teaching strategies, .e would expect that by the third week
coiiaboratxve exchanges would increase, and the behav;or within

them would  show children assuming an even greater strctegic
responsibility for completing the task. As the  analysis <for

Week 3 indicates, both these expectations were met.
{Insert Table 2 about herel
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By the ninth lesson in week 3, the children exhibited
considerable prowess in manipulating the turtle’s commands, and

had even reached the stage of combining commands to create new

(m

procedures which theyre;ved on disk. These procedures were then
used toiconstruct a design, the whole picture which was then
saved. A comparison of direct versus collaborative teaching

exchanges shows that while the teacher stiil controlied the

discourse to a large extent, the percentages of collaborative

exchanges headed by children increased over time, end overall,
the number of collaborative exchanges increased to 30% of the

lesson (Table 3). While the change from 21% to 30%X is not a

signif icant. .increase; it _represents a trend toward the <teach-

er’s gradually shifting control from other-to self-regulation

of behavior. Keep . in mind that these are only five year- olds;

how often do chlldren this age have any influence over the

discourse stricture in terms of setting the task agenda in

other sjituations? Rarely are young children given control over

their own learnlng process, and it is a reasonabie hypothes;s

to suggeat thet as children mature, greater equalization in

tnm
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Logo instruction is iiﬁéiy to occur.
tinsert Table 3 about herej

. Before moving on to & ciscussion of several issues which
this study raises, it is worth taking a final look in example 5

at_ _how .children perform in a co-direct.  sequence where the

teacher plays only a minimal role in directing the action, and

instead monitors children’s performance to provide reinforcing
feedback.

(Mike and Tina have been working on the goal of combining
prOcedures to make a ‘house’ design)

Chim

5-1  T:

5-2 Where is it? (picks up paper with ‘chim’
o on it)

5-3 There it is

S-4 Ti: Mike I-

5-5 M: ‘c’ ‘c’ ‘c’ (presses ’‘c’ key)

5-6 T: Here you go Tina (gives her the paper)
5-7 You can have that one

5-8 M: (still typing) ‘c’ ‘h’

5-9 Ooh that’: cool

5-10 FEIRTY

S-11 T: Wow

S-12 M: now

s;ig 15) )6) )E) )ﬁ)

5-14 Ti: now you’re supposed to do ‘b’ ‘u’ ‘c’ ‘h’
5-15 T: what’s happening?

S-16 M: ‘b’ (presses key)

S-17 Ti: I know

5-18 M: ‘u’ (presses key)

5-18 T: nicé working togeéther you guys again

18
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5-20 M: ‘e’ ,
5-21 ’c’ right there (points to key)

S-22 Ti: (presses ’‘c’ key then ’h’)
S-23 M: (presses return) now we have = home

In the exchange which foiiowed :his sequence, the teacher
initated the next action by noting ‘now you can add something

to the house actually,” and_ the children began work on

constructing a door. Their behavior is indicative of Wertsch’s

assertion that in the third level of the tranwzition from other-
to self - regulatlon, "the adult no longer has to specify all the
steps which must be followed in order to lnterpret a directive
since the child can carry these out on the basis of a fairly

complete definition of situation::.:in some cases it seems that
the child is functioning independently and that the adult is
simply providing resssurances that what she’/he is doing is
correct” (1579, p. 15). Both pairs of children needed orly
minimal directives from the teacher to figure out what they
wanted to do next.

leen the complexlty of Logo programm;ng, it is débatabié
whether these children ever functioned at the Wertsch’s_ (1979)

fourth 1level. At this level; *"the child takes over._ comoiete

responszbiitty for the probkem solving effort, and egqcentrlc
speech with ita seif regulat;ve function rnow &ppears during
the shift to the intrapsychological plane" (Wertsch, 1979, p-.
17). We did see some evidence of egocentric speech_ occurring;
which we labeled self-cuing,; but only with one chiid; Mike,; who

was _the most cognitive;y advanced performe- <based on a

standardized verbal ability measure given before the study) of
the four children. Agaln, we emphasize the importance of the
teacher’s behavior in modeling egocentric speech in thinking

aloud. to facilitate this transition, but it is likely the

children were too young to take full advantage of it in regard
to Logo programm;ng.

- One question we can pose in regard to this analysls ls. ﬁﬁ?
does Logo. discourse appear so different in several _respects

from other kinds of classroom discourse? The answer lies in the

teacher’s goals in the lesson. Becau=ze these Logoc lesaons were

part of what Popkewitz (1984) calls a teaching experiment,
which irnvolves the development of a teachlng strategy to stimu-
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late children’s learning, the teacher was more zfully cognzzant

of her behavxor in realizlng specific outcomes. In this case,
tne _teacher was not teaching Logo in terms of what children

should know; she was using it as a means of teaching children
how _to _thimk. And _this lntentvlsiconexetentﬁ755th”7§épert’§
ideas: Logo should free children to think for themselves.

Problems with Logo arose from Papert’s mistaken _asumption

that children could develop self- regulatlve capacxtxes indepen-

dent of adult guidance; an assumption not unexpected when
cons;derlng 7the fact that Logo was developed trom Piagetian
principles of cognitive development, which takes little account
of the role of social interaction (Perret-Clermont; 13980). When

researchers. .who studxed Papert s ideas put them into pract1ce

with children learning Logo through the ‘discovery method, not
s;rprlslngly they found that childreén falled to transfeg any
metaccgnitive skills learned to other situations (Pea &

Kurland; 1984), and that even while using Logo they fell into a

"hackxng _styile of programming” which did not lead to learning

the. underlying pr1nc1ples lnherent in. the language (Leron,
1985; Zelman, 1985). Where there has been a moderately
successful transfer of skills it has been through a careful
structuring of the teaching process.

7 But as we stated in the beginning of this paper, we need to
know more rnct only about the outcomes of Logo learning, but
also about the process by which learning. occurred.. _For_ this

reason; _the Jlanguage of teaching is a criticail. component. _We

have used the discourse analysxs of Logo Instructxon to suggest
how the transfer from other-to self regulatlon occurs in meta-
cognitive thlnklnc, and to polint out features which set it
apart from the usual classroom discourse. A notable feature is

the fluidxty of the. discourse in terms of shlftlng toplcs takin

to Bernstexn s concept of weak frames”) where the top1cal

agenda is often controlled by the children. More analyses of
discourse within experiments would add to the growing body of
literature on teaching as a linguistic process,; as well as

5569&&& a. means. of assessing changes in behav1or over time

From a. cognltive perapectxve, using the computer in this

i
research allowed the teacher to make meaning more explicit ¢t

the children to make clear the connection between gpeech and

thinking. Olson (1985) suggested this expllcitnees of meaning
is an attribute of computer programming; the computer will only

accept inputs which are clearly defined. Time after time the

BT
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teacner uould poznt to the er-reerx and say, "See wnat the turtle
says9 He says, ‘I’'m sorry I don t understand. I don t know that
word.; That means you have to tell h1m a word he knows."™ This

ly specific they needed to be in anut*;ng commands, the mes-

sage wasg deizvered in a way they couldn’ t ignore because with-
cat the proper commands the turtle just sat there. In one
sense, the turtie’s message was comparable to Wertsch’s asser-
tion that "adult directives to children which do not ei1c1t the

intended_behaviors and must be followed by explicit directives

which_ . do elicit the approprlate behav’ors . are probably an

Importan Léarning tool for the child going through the zone of
proximal development” (1979, p. 21). We suggest the turtle
functioned as _a familiar object-to-think-with which children

found very appealing and rarely became angry with for ‘telling’

The burden of recall was eased in two ways for the .chii-

dren: by having the commands left on tne screen so the children

couid .aee. and debug the prcbiem Wlthdut hcv;ng to rely on

memory; and by the tesacher’s verbalizations, which lessened
demands on children’s worklng memory to recall infcrmation.

Case (1978) pointed out that young children are ~incapable of

dealing with _very many items of information at one time. By
constantiy thinklng aloud,rthe teahcer wasg prov1d1ng prompts to
children’s memory in recalling the &appropriate commands, and
alss laying the groundwork for combining commands into_ proce-

dures. In effect,_ the mediated teaching strategies were en-

ployed in a developrentally based theory of instruction advo-
cated by Case (1978); the liﬂgﬂlstic analysis demonstrated how
such sn approach is realized in ‘real’ 1life. Following this
approach, young children are more competent in Logo programming
that their age would predict.

A thlrd issue is the ecological valldlty of this researc h.
Because the Logo lessons occurred within a restricted ontext;
we do_ not cluim that the same resuits wouid be. achxeved in a

regular classroom_ setting. But we would like to suggest two

ideas for further research: (1) the theoretical framework upon
whxch this research is based can be applied to other lessons

besides Logo; for example, metacognitive prompting.  through

self~questioning and_ modeling has been used._ _successfully to

improve chi!  ~’s comprehension monitoring strategies during

reading (Meic: aum & Asarnow, 1979; Miller, 1985; Palinacor &

Brown, 1985) nd, (2) it may wall be that this discourse

striucture fore dows a classroom where direct instruction to

a large group i- longer the norm, and the teacher interacts
18 49y
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small groups. In thié
‘st:'onger role, énd the

moda2i,; peer collaboration wili play.

with students either one-on-cne, or in
Q

teacher will become a knowledge-facilitatcr; not a knowledge-

giver. As computers become less expensive and the software
progressively more interactive, new disconurse forms may evolve
to describe the teaching-learning process.

One last issue merits attentzon, and given the changing

demographlcs 1n publlc schools, 1t is one of no small concern;

Ulth both uhzte,, m;ddle clase chxldrew,of average andWNQbove:

average verbal cognitive ability. Even Wertsch (1979) noted his

conclusions wera limited to a white, middle-class population.
But we have used mediatad tsaching strategies  with
minority/white_ _ children from low-income backgrounds whose

abilities based on standardized tests would lead _.people to

believa they are not ready for eophtstlcated p;ogrgm@;ﬁg,, In

th;s study, our f;ve year,olds achiaved much more than expec—
ted, and in a forthcoming papeér, we report on first grade low

achievers who progress far beyond their predicted capabilities.
These_are the. cinildren who need the most assistance in. croqs;ng

the zone of proxlmai development. Unfortunateiy, these sane
ch;ldren are often the ones most ‘lkely to be relegated to
enaless drill and practice of basic skllls., Whlle we agree

béSic, skills should, not be neglected, it is preclsely the
“learning _how tc learn™ skills promoted through mediated. _pro-

gramming Vexperiences that are needed by these studants.

Knowing how to use language in the form of pr;vete speech to
guide_ one’s own thinking is a Sklll that 'brlghter children

appear to acquire. effortlessly.iGumperz and Cook- Gumperz (19845

coined the phrase.” “communicative .resources. as  cuiltural

capital'" thls apt phrase captures the idea that success zn
life depends upori using language successfully in multiple con-
texts. Children labeled as deficient in abll;ty by their per-
formance on standardized tests are. in reality as capable as

‘brighter’ children in bogo programmzng- what tbey lack are the

appropriate mediated strategies by which metacognxtve skills
are acquired. By giving children a greater range of language
capabilitieas through the teacher’s modeling of metacognitive

etrategxes,, we_provide them with the_capital to spend on their

own learning. The technological future looming over the horizon
requires that children will not need to learn to know, but to
know how to learn. By atudying discourse in a multitude of
teaching contexts, we hope t» build a framework by which this

goal can be Sccéhplxshed
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Fizure 1

Cognitive Teaching Acts for Lo3go

Training
Jzze of Act . _ Description Txamviag
T f
i i
\ ; ' . s . S } B S -
Mera elicin l Agent asks racaiver oo racall , —Remember what those were Zor?
(Mel) i ‘nformation previous’ly lesarned ! What is stipposed to do?

~How do we vec a iéw llne7

Meta evaluation -What harpened?

Agent asks receiver co evaluata
T

(Mevr) ougoing actions ~What did ths turcle just do?
-What's gzoing to happen when
we cut 2 )
-Do vou know why that's chere?
-How far did he 30’
-Did the curtiz do what vou told
him? .
-0id you wanat him to go that wav?
-Do you know what I am doing?
Meta prompe ! aééﬁt is asx*ng receiver to ' -What do you want the turtle to
(Mp) think about or réflsct on what + next? 7
they want to do mext: -Which way do vou want nim to
point?
=How will rou maka him 2o there?
-hat else do vou want him to do?
Planing prempc Agent indicates there is a3 next ‘ “Let's trv the bthér one.
(po) action planned but it has not | =Let's make hizm zo forward and
beeti in respotise to reflective . put a line up hefe:
thinking.

Jirect intervention Agent exvlalns,and demonstrates ~Let me show you something.

!
(pi) | what to do to the receiver -And now put ‘d’
3 ;
r |
o b B 7 ;
Yirect § Agent axpiains or tells what -Put space and then 70.
‘D) i to do the receiver ~Tell Kia wnat she should do.
lelf-cuing Agent verbalizes some mata and -0K, What am I going to do’
‘S¢) other direct statements to ~Hmmm, T will have to put in a BK.
guide their actions. -I think T know what_ happened?
-dow will T make nime get there?
—D1d that turtle do what I told
him?
fask évaluation tgent reinforces or pralses - That's terrific. You made the
(Ev) actions which complete a task turtle go up there
op - Very good. You made a House
Q . EEE; | e y g
]ERJ(: ) . ae

Aruitoxt provided by Eic:



Table I

Types of Teaching Exchanges® = Week One

Teacher-headed®  Child=headed® Tota]
Exchange type N % N % N
1. Elicit 9 23 39 19 88
2. Direct 57 97 7 3 64
3. Inform 59 28 - - 59
165 78 15 22 211 100

®Excluded are such exchanges as Check, Listing, Repeat
Drhe teacher begins the exchange

“The child begins the exchanges

27
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Table 2

Types of Collaborative Exchanges - Week One

Teacher-headed €hild-headed Total

o

Exchange type N 7 —N 7 N 7

1. Initiate 15 26 22 39 37 65
2. Co-direct 12 21 8 14 20 35

27 47 30 53 57 100

°8
27




Table 3

Comparison of Teaching and Collaborative Ekéﬁéﬁééé - Week Three

.. Teachercheaded ____ Child-headed Total _
. [Fxchange Type L R D D B
1. Elicit 54 24 17 7o 3
~ 2. biréc_t ‘ 38 17 5 2 43 19 -
3. Inform 21 9 2 11 0
- 4. Initiate 11 5 23 w34 14
— 5. Cocdirect 10 T2 11 36 6

5. Co-direct ' 1

- 36 a1
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