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ABSTRACT

Computers in the Schools:
Intanded and Unintendad Consequances

Laurence Wayne Prochner

e

This thesis addresses the‘ issue of computer use in

schools. Arguments posed -by Papert (1980) and Weaizenbaum

(19767 are outlined with the intent to indicate how concepts

such és educational ideology &and hidden curriqplum can
¥
contribute to a more comprehensive statempent on the role of the

- —

computer in the educational process. Papert'’s aducational

—

philosophy 1s examined as an example of an argument for the
increased usé oﬁﬁtomputerg‘in schgols. weizenbaum's’polamic is
set 1n counterpoint to Papert’s viswpoint. Igvkapert's vlaw!
the chi}d programs the computer, In contrast.' weizanbgum
suggastsrlthat the computer is a machine that manipulatas.
languagefﬁ Weizenbaum’s argument is elaborated by drawln& on

»”
concepts from social theorists (Blumer, 18986; Mead, 1334%;

a

Garfinkel, 1867; Schutz in Wagner, 1870), to argue that if the
computer manipulates symbols, 1t may play a role in languape
development and Jtharafore soqializat1cn. ,Further. it wxl% be
argued that an educational ideology (Persell, 1877: uweber,
1846) may constitute the hadden curriculum or the unintaht;onal
message of the \computar. 1t 1s suggested that norma,
attitudes. and valués that support the dominant culture are
learned in ‘addition to " explicit learning goalsk Scientific
rationality and gender role stereotyping are ihtfoducad as two
axamplas of the ‘tfansmisﬁion of education ideology through

computars. Any secondary effects that the computer has on

children may be the result of this implicit learning.

\
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- ’ | CHAPTER I

-

- | * INTRODUCTION y
. |
The problem statement of this theorstical thesis is;
L . '
what secondary effect does computer use have on ch%ldran?

~

The question is the result of an attempt to davalné a8 mors
L \ i . '\»
comprehensive view of the impact of the computer in Jchools,

‘one ‘ that takes into‘ consideration both intanded and
v |

unintended learning. Perkins (1885), for exampls, asks the
question, ./ ‘‘what difference will they (ccmpﬁters) really
make’' (p.1l1)7 Perkins describes increased efficiesncy as

the straightforward or firstworder °‘effect: of using
/

computetrs, A study of the possible second-order sffects,

taking into account the social contaxt of the computer, is

the goal of this thegis.

- v

Papert (1880) suggests that a sacond-order asffect of .

. . ] .
learning computar programming is an increass in

problem-solving skills. This- may or maJ not ba trus.

However, Pearkins argues that whether or not opportunities to
learn problem solving are taken by a student, something is
being arned. In a similar manner, ~this thasis will
attempt 'to describé some desper raparCUssioﬁs of coﬁputar

use by drawing on concepts such as hidden curricu{pm and

/f : . | . ‘. ' .



‘thersfore ' an issys that is both current and and unrasol&ed.

A

, C0 4 1
3,
sducational ideology.

Chapters two and ,threes describe the sescond-order

14

effects. of computers from twd perspectives, thosd of Saumour‘

YPapart and Jossph Weizenbaum. In chéptar two Papert's

-

philosophy of sducation, as describsd in his boqk.
Mindstorms: Children, Cqmputefs and Powerful Ideas (1380),

is outlined. Papert's concept of computer-based sducation

(Logo) (1] uas sslected as an af&mpla of an intended or

explicit curriculum for two reasons. First, Llogo is

relatively paopular in tha sarly grades. . According to a

recent survey of American schools by pPecker, (1987) Logo is

used twice as often as all other programming languages

qgmbinqd in kindergarten to grade thres (p.15%>. The recent

—

in;roduction of logoWriter (1885), a nsw versiaon aof Laogo
currently being marketed in schools aéroés'the United States
and Eﬁﬁada. may Ffurther increase Logo'gmuse. It 15 bmsing
taught; owhypr. in the absence of rassarch support for

I . ~ \
Papert's claim fFor the padagogical superiority of Logo-based
, : . 3 : o
learning environménts. The ' use of Logo in the schools is
) . N ! 3

L 4

.
’ -

The second reason ‘for selecting Logo is that it is

maant to'be tsken ;eriéuslu*as s godel for education and not

Jth cdmpytﬁr education. Logo is presented by Papert (1380)

as an ‘*an@ct-to-think-wE%h"'.that cuts across ths whola

’
’
. Vi
r

s s
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curriculum (p.112. Logo can therefore be critiqued aQN:WT
approach to education as méll as a programming language.
Chapter two begins by describing Lqpo’s connection with

Piaget and the Ffield of artificial intelligencs. The

e

development of generalizable problem solvaing skills 1s then

degcribed as the , explicit goal or specified second-order
effect of, Logo. The chapter ends with the question of what
is missing fram Papert’'s theory of education? That is to

say, what are other possible second-order effects of a

computer-based education such as that described by.Papert?

Weizenbaum provides one possible answe%. Like Papert,

- Weizenbaum \§: ‘a computer scientist at the Massachusetts

Institdte -of TéEhnologg. However, for the past decade
Weizenbaum has been a dissenting 001;§ among' computer
sglantlsts. Chapter three outl;nes walzenbaum’s‘argumgnt as
presented 1n his book, Computer Power and Human Reason: From
Judpgement to Calculation (1876). b51zenbaum suggests that
the second-order effect of computer use 1s to limit and not
expand human thought. ’

Both Weizenbaum and Papert therefore view the computsr
as a pouwerful tool for changaing the @ag we think. Howayar,
as welzenbaum (in Rosenthal, 1885) notes, ‘mach looks at

different sides of the same 1ssue. Both describe what they

interpret to be the flrst and second-order efchts of



-
Y

;;%Lutar use. The effects are in fact the same, but Papert

P

and

15.

*

I

T

to say, the computer increases efficiency (the

4%

N4

-

Weizenbaum attribute a diféerent meaning to them. That

first-order effect) and using the computer promotaes

compu

while
Weize

imper

~ compu

the

tational thought ¢

the second-order effect). However,

Papert views such thought as liberating and pomarfui,

nbaum interprets

it as restrictive and eaven

A

ialistic (Weizenbaum in Rosenthal, 1985, p. 11).

r

Chapter three drauws on Weizenbaum’s view of

tational thought to discuss the possible influence of «

computer = on human

language and our view of ourselves.

Sociological concepts from Mead (193%) and Schutz'(lS?O)_are

Qged to set the issue in a broader social context through a

detai

led discussion of the sucializa?ion process. The
concepts ‘8- reflexivity, generalized other, and
-intersubjectivity - are explaiqed in light bf Weizenbaum's 'h
main argument. ~

links

Chapter four builds on the sociological theory and

the issue back to

schools and computers by introducing;

the concepts of educational i1deology and hidden curriculum.

Tha

offic

chapt

use,
y

9

promotion of sciantis;fq‘tationalitu and a focus on
er

’

iency, the First

0w

-0

effects of coﬁputars. are

described as & means of inhibiting ideological change. The

er closes by examining a specific example of computer

word processing,

and its possible impact on both
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cweiting and ‘the computer usar. Word proéessina is uysed as
; €

an example because it 1is an spplication of computers that '

appsars neutral. ~hat is A to say, the Ffirsat- and;’/

& .
second-order “dfFects of using - computers for writing are

generally regarded as a greater afficiency, and an increased

motivation and interest in writing. In the discussion of

word processing, alternative interpretations of both first-

s

and sgcond-order effects are suggested.

/ -

The . Final chapter extends the critique bsyond a single

~

example to suggest a gensral Framework For @examining

unintended learning 1i1n computer use. Three practical ways

. .
of studying the relationship bstween schocol and society are

presented; a focus on knowladgé'form. content and classroom
social relations ([2]. Examples of how égch focus may be

applied to the cohputer in the school are given.

A central concern in the thesis is the potantia£ of the
Samputer to affect or control parts of our lives. Dajute

(1885) and Turkle (1984) provide two examplas of how the

issue of computers and control can be expressed. Jaiute

(198S) suggests that control should be viewed in relation to
communication. Those who perceive gomputers as controlling
believe the technology 'will ultimately contr&i,commpnicatiqh

batween humans, theraby limiting our fresdom, creativity and

autonomy (Daiute, p.17). Dsiute suggests that such control.

is largely a myth. In her view, possessing knowlsdge about
K) -

-

r 4

w
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e

computers allows the ussr ‘to control the technology.

o
z >~
L)
N L
) '

Turkle  (1384) perceives the isaué) of control

differently. In her study of computer users, Turkle faund

théﬁl the céhputen>was often ragarded as a world unto itsalf.

N B
Mastery over a computer program or an slectronic game was

. thafsfore . intarpreted as a personal and psychological

‘to computers in schools, in terms of sccial control through

victord. As Turkle comfisnts;

I found that for them (personal computer owners) the
computer is important ngt Just for what it does but for
how it makes you Feel. It is described as a machines
that lets you see yourself differently, 8s in control,
as ‘‘smart enough to do sciance,’'’ as more fully
participant in the future. (p.20)

o

oy

withiﬁ this thesis, control is considered as it relates

-

the pﬁintandad learping 'associated with computer use. By

using concepts such as " educational ideology and hidden

curriculum it is intended to show how the Form and content

of the computer can effect lsarning. The thesis does not'

R .
represent an argument either for or against the usa of

’

computers in schools, It does, however, recommend.a well

‘v

researched and cautious‘approach to the educational use of s

powerful tﬂbﬁpologu.

A

t .
Woodill (18B6) used the metaphor of ‘‘the two edged

gword" to desc;iba ﬁhe potential of the computer to effect
our personsal and social lives. That is to say, ths strangth

of the computer, for exampie, its ability to increase

e
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sfficiency, s accompanied by a limltation. the promotion.of
scientific rationality to the exclusion of other modes of
thinking. Exasmples of thes ‘‘computer as two edged sword’’

can also be _Eound in schgols: For instance, aducational

-softwara maﬁ 1ﬁcraasa thq efficient use of a teacher's time,
but such curriculéh packages may also contribute to the
deskliling of teéchaﬂs.‘ A consideration of %he two sdgad
affect OE’ computers, and not a technical knowledge of the
wise of computers as Daiute (198S) suggested, may enable the
computer user “*to gain cqntrol over the technology and

appropriaste it for his or her own purposes,

L.

. Weizenbaum (in Wisckert, 1983) notes that
) very often with technology and, pacticularly with high
technolbgy, it turns out after the thing becomas
maturs, that side effects are very much mores important
than the main intended effsect. (p.1MW
Weizenbaum continues by stating that the side effects of
computer use are raralg\ studied. As Salomon and Gardnesr
€1986) point out, though} it s nacasﬁaru to axamine the

side- or second-order eaffects before computers become

completeiy pervasive in, schools (p.13).

"Postman‘ (188S> agress that we rarely ask the question

of how technology affects us. He concludes that when we do

—_ -—

ask the question we fFocus on the copfent of the medium and
not thes form. For example, Postrars suggests that although

telavision * is influencing _ thes school curriculum, the

| N L



character . or form of telsvision_'‘is not included as part of

L
‘what is studied’' (p.154%).

-

Accordina to Postman, thean, aducators have failed to

~

develop =a criti;ﬁl. and reflsctive approsch to the use of
albctranic communication msdia 16\ the ’classrooﬁ. As a
rasuit television has affactad dur view of ourseives.

Postman _suggasts that = . “

television has achisved the status of '‘meta-medium’’ =
an, instrument that dirscts not only our knowledge of ’
the world, but our knowlasdge of [ways of knowing) as

; well, . . ., At the same time, television has achieved
tha status of ‘myth’, as Roland Barthes usas ths word-.
‘He means by myth a way of understanding the world that
is not problematic, that we are not fully conscious of,
that ssems, in a word, natural. A myth is a way of
thinking so deeply embedded in our conscznusnass that
it is invisibla. (p.73

Similarly, computers and campﬁtatinnal ,th;nking may
become taken Ffor granted if we avoid a critical examination
of their effects, Research on computers in schools can
_lsarn from the mistakes Of telesvision research by adopting,a

mare comprahsnsive ,qppréach - one whith considers the

computar in its sacialxand ideclogical context. ¢

4

— ~
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CHAPTER 11 T

‘

I

PAPERT'S EDUCATIDNAL ‘PHILDSOPHY: °
" Q¢ DESCRIPTION OF THE INTENDED: MESSAGE

"Logo was coauthored and popularized by mathematician
’ . ; 3 -
and computer scientist, Seymour Papert. As described in

Papert’'s (1980) book, Mindstorms: Children, Computers ‘and

Powerful Ideas, Logo is both a computer programming-language

and an éducatxonal philosophy. As a phxiosophg of education
Logo blends principles from the field of artificial

intelligence with the cognitive epistemology of Jean Piaget.

Logo and Piaget

o5

t

\ a
Piaget (1850), in his stage theory- of intellectual

development, maintains. that cognitive structures are formed

as a child engages in active exploration of his ar her

H
’

world. The four. genetically based stages identified by ,
Piaget are sensorimotor, precperations, concrete operations,

and ‘formal operations. Stage'progression is unijersul and
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»
o
-

roughly age ralated, and the,staaaﬁ devaldp‘in an invariant

in Papert's learning theory. As

mulatgd by Papert (1980), '‘Piagetian. learnfngf',is a
which children °'‘learn Qithout baing taught'’

(p.7)" _; Piagetian curriculﬁm, than,“is lesarning without'-a

curriculum (p.31). Papert poﬁtrasts this kind of learning -

‘‘the natural, spontansous learning of people in . interaction

with, their environment'’ - with ‘‘the curriculum--driven
¥

learning characteristic of traditional schools’’ (p.156).

Papert readily admits that his. interpretation of
“Piagpt's theory is unorthodox .(p.31,‘ 217)L ﬁhile Piagat
(1970) urged that '‘new metﬁnds of education make every
effort to present ‘the subject to be taught in Forms
assimilable to children of' differant ages in accord wlth
their mantal structures'’ 'fp.1§3), Papert fécusés on bhat
Piaget. referred to as _''the American question’', that is,

how can cognitive development be accelerated.

v

Papert (1880) rpworks Piaget's theory by maintaining
that the ﬁore sophisticated cognitive structures identified
by Piaget can be attained if intellectual problems are mads
personal and concrete (p.7, 175). Morsovar, he suggests
that it may be possible to develép new struct;res beyond

those . identified by Piaget (p.161). Papert’s primary



interast, than, 1is '‘in intsllsctual structuras thﬁt could

'develop as opposed to those that actually at presant do

develop 4in ths child’'’ (p.161). 1In Paﬁhrt's view, all that

is necgssary to achiasve such a goal is a suitably rich and

N

¢ .
stimulating envirdnmant, for axampls, a’' Logo based

'‘*micraoworld’’.

-

Logo and Artificial Intelligence

—

Papert's other major influence is Found in the concapts
of a specialized area of computer science called artificiql
intelligencs. . Paﬁert def ines a;tificial intelligencea in
what he refers to as both the narrow and thes broad senss.
The narrow sense of artificial intelligence is' primarily a

concern for the‘ tachnfcal aspacts of building an

‘'‘intelligent’’ machine. In the first instance, than,
artificial intelligence is no more than '‘a branch of
advanced enginearing’’ (Papert, 1880, p. 157). HKowsver,.

arFiEicjul 1ntelliganéa is also a philosophy in that it
rapresaents a pagticular approach to ideas of 1ntelliaence as
well as engineering. Artificial intalliaenca in the broad
sanse is therefors concerned uwith exploring computational
thaorigs of huﬁan 1ntelliqgnce and human learning, and
appluina them to machine 1ntelliﬁance and learning and vic;

versa.



g | _ A 12
In summaru, Papert 'dbscripes the source of '‘Logo’s
roots’'’ as the theoru of Plaget and 1deas Erom the fiseld of
art1é1¢1§1\ intelliggnce (pp. 156-176). However, while Logo
as 'pedagégu“is amsedded in revisionist‘PJagetian é%eorg,
Piaget is in turn embsedded ig artificial 1htalliganca.
Piaget did not‘ Formulate .a theory aof eduﬁation but rather

ona of the natpralistic,’ genetically based daevelopment af

1ntelligénce. Papert, however, is not concerned with
{ .

- describing intsllectual growth but with cﬁanging the nature

*

of intelligence through educational intervention.

In .Papart's view, the aim of Ertificial Lntalligdncg/is
: ’ /

‘‘to give 'concrata form to ideas about thinkinq//that
previocusly might have 'seemad abstract even metapbg31cal"
(p.157~ 158) If children are glven access to thesa cancrete

/'

ideas,' through * the procedures involved in computer

. . .. 7
'btoarammlag: they can build their pwun theory of knowledge
. Yol

based on computational ideas. Papert refers to this kind of

thinking as procedural 1logic (Papert, however, uses a

varistu. of terms to refsr ta pracedural logic). If the

4

structure of what is 1learned is made - concrete, Papert

. suggests -that internal intellectual structures will in turn

N

be stimulated. The child in interaction with Paﬁert’s
preparad enviranment or. ‘' ‘mathworld’’ will therefore develop
new séructuras. bsyond the four naturalistic stages
described by Piaget, based on tpa»cqmputational mpdel of

ar;ificial intelligence.

Q
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Logo and Problem Solving Skills

Papert therefore suggests that by using thé compﬁfer
model to think about thinking, the abstract is made personal
(p.21)5. Clements (1985) describes the process as one in
which ‘‘children can ‘create their own problems and than
‘stand back’ and watch themselves, as embodied in the
computsr program, solve the prablem’’ (p.B3). As a raéult
of wusing the procaéural thinking deﬁsnded by the computer
language, the child forms "gomarful itieas’'’ - that is to
say, ideas that a child can wuse, that are genar;l‘énd
transfafabie, intelligibla,‘ and personal (Papert, 1880, ﬁ.x
76). - The educator’s role is to create an enviraonment that
gi;l effectively foster procedural Ehinking and powsrful

ideas, The natural learning that takes place within

Papaert’'s Piagsetian éurriculum is directed and controlled by

the educator. Moreover, the learning 1s{ limited by the
computer langugég/fitself. In order to make his claim that

+

children” 1n a Logo environment learn without being taught,

Papert employs a narrow definition of what 1t means to

teach. !

T
Papert’'s views of the role of ‘the computer in sducation

is not  without: its critics. _Indeed, that his learning

theory bhas provoked considerable discussion is a significant

\

contribution of the Logo philosophy. Accordin&)to Davy
‘ »

4
f
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CISSQJ, "'tge virtue of P;part's waork is that it is not -
trivial. It impinges on‘fundamantal'questians of educatiop,
psychology, ,philosoggg, and apiétémqlogu": (p.4483 .
Howsvear, raessarch on Logo has tended to taks a more limited

point of view. The twenty ysar hisporudbf research on Logo
is largely divided into those who make claims for its
- success (Gorman & Bourne, 1883; Horton & Ryba, 1886), and
those who challenge its effectivenggs (Pea & Kurland, 1se§a;
1984b; Pea, Kurland & Hawkins, 1885). Success is typically
measured in accordance with Papert’s (1880) own claim for
learning with Logo; “that is, computer brogramming 1§
considered to be a generalizable problem solving model with
the potential t; ;nfluance ‘‘how people think'even whan they
are far removed from the computer’®' (p.4). Subsequently,
research on Logo has:been directed at either investigaeting
the claim for =a traﬁsfer of pyoblem solving skills, or

studying whether problem solving skills are learned at all.

In their review of research on ‘'Logo, Krasnor and
Mitterer (18B8%) conclude that ‘“‘the entire LOGO literature
merits considerable criticism from'a; expérimental pnint’of
view'! (p.137). 'Thau categorize the exiéting literature dg‘
consisting prfmariluy of testimonials, curriculum guides,
manuals and'.a;ecdotal gvidence (ﬁ.lBS). ttoreover, Ginther -
and UWilliamson (1885) comment thaf experimental ressarch

supporting Papert'’s c1s¢b) claims has tended tao select

depsndant "measura; that seam to "have'ng,direct cannection

£
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to the activities involved in lsarning Logo'’ (p.76).
. T

. However, the © point ﬁarq is not whethar Logo is

successful in Ffacilitating the transfer of problem soclving

Qkiﬂkzyf but ,more' significantly, with what else might be
lehrned through a .chlld's‘ immersion in a caresfully
controlled, Logo 5ased ‘*microworld’’. In other words, the

. question is not whether Logo delivers what it promisas, but

if it delivers more. —

Children L using kogo may not learn generalizable problem
éclving skills, but they do iaarn" more than Just =a
. . P
programming language. For example, Ginter and Willjiamson

'(1985) - suggest that Logo may have a greater influence in the

personal-social rgalm than the lodical?analutical. Thay

list as exémples, persistence in ressponse to frustration,
articulate’ éommunication. recognition of tﬁe nead fFor
assistgnce ‘balancad with ’ appropriate yindapandenca,v

...~ cooperation ‘;nd sharing of‘reéourqes with pesars, attention
to detsil and following directions (p.77). ‘Howsver, the
effects of computer ‘use on a learner may not all be as
'positive as §1nter and‘williaméﬁn describe. ,Tha infFluence

of \the computer on the per'sonal and social sphare,-via
second-order effects, is the Focus of the following chapter.

. The role of computer use ;n the socialization process is

explained by drawing on sociological concepts.
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In this chaptec 'weiianQaum’s crytique of computers ié
\ - ' . , , . p
sxamined - with thas pgoal of deve

} . .

» -~

P Computers and Socialization

The two central arguments in weiienbaum‘s (1976) book,

Computer waar and Human Reaspn: From Judgement to
- x
Calculation, ars; (

1.There aré differences betwseen humans and computers.

2.Thare are certain tésks which computers Bught not be
made to do, independent of whether computers can be
made to do them. (p.x) ' 1

-

Weizenbaum formulated thess mingly salF-avident
- “

" statements as the result of public reaction to a language

analysis computer program he wrote in the 1960's. The

.
(253

pregram, which Weizenbaum called ELIZA, was desipned to

- ~

. Y
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mimic a Rogerian, non-directive counsslling style in

response to user input. UWeizenbaum wrote ELIZA as an

-t

" mxercise” - in computer programming. Weizanbaum was

"ahbckégié. to discover that some psuchiat?ista wers
impressad with the therapsutic gpssibilities of the program,
and aaQﬁcated the use oF ELIZA for use with actual clients.

It seemed to Weizenbaum that proﬁassionals and public slike
pelieved that the ELIZA program did not Jjust process syntax,
but slso understoéd meaning. UWsizenbaum concluded that Qith

the invention of the microcomputar, the image of man asﬁ
machine has baen brought to a '‘new level of plausibility*’

(p.B8J. Weizenbaum contends, houaver, that computsrs are an

/\\ =3

inadequate model of the human mind in that they reinforce a

primarily rationalistic view of the world.

o~ %

u?izeﬁbaum and Papert both acknowledge the power of the
computer to influence our view of ourselves., Papert (1880),
for exampls, - states that "'tha work on LOGO consists
precisely of developinq such forces in positive diractioﬁs",

s

(p.26). As a rasult Papert has c7Acentrated on the -~
possibility 'of the computer to expand the. human mind and
contribute to the building of new cognitive structures.

While Weizenbaum (in Rosanthal, 1885) agress with Papect's

view that the computer ‘‘provides a powerful metaphor for
thinking about thinking’' (p 11), he criticizes what he
terms the '‘imperialistic J%atdre" of computér influasncead,

rationalistic thinking.

-
i

-~

A ‘. : | | _ ‘\\
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Papert’'s micro-worlds, that is, Logo-basead cllssrooms,
ara intended to be complete in themselves. Knowledge in a

micro-world is '‘stripped of complexity, . is simple,

et e

\ 7
graspable’’ qﬁ:ﬁert,x 1980, p. 162), and broken up into
.o ‘ \

"mfnd-siza"f bits (p.171). Waizenbaum, howaver, argues
\

——

that the ratiﬁﬁaliktxe’wﬁfld\thgf is contained in a computer
program captures only the smallest part of what it means to
be human. Logo-+based clagssrooms are therefore only partial

. \ -
worlds.

JNevertheless, the limited world contaiqu in a computer .,
program mau'contributa to the way we think abaut“ourselves.
In the following quotation, ‘Uéfienbaum (1876) offers an
aexplanation of the role of computers in socialization.

Man’s Aools, whatever their primary practical function,

are necessarllu,dlso pedagogical instruments. They are
than part of the stuff out of which man Fashions his
imaginative reconstruction of the world. 1t is within
the intellectual and social world he himself creates
-that the individual prehearses and rehearses countless
dramatic enactments of how the world might have bsen
and what it might become. That world is the repository
:0f his subjectivity. Therefore it is the stimulator of
his consciousnass and finally the constructor of the

material world itself, It is this self-constructed
warld that ¢the individual encounters as an apparently
axtarnal Fforce. But he contains it within himself;

what confronts him is his own model of tha universe,
.+ and, since he is part of it, his model of himself.
(p.18)

Many 'of the concepts expressed in the above quotatian

from UWeizenbaum are 5136 fFound in the social theory of Mead

(183%) andg Schutz (in Wagner, 1870), THe following review
N . - & '
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of the theory is intended to add to the understanding of the
~ L
impact of <the cqmputer' on. socialization. Blumer (13969)
# r

identifies the three Fundamental pramises of HMead's

‘sociolLdu as;

v
3

1.Human beings act toward things on the basis of the
meanings that the things have for them.

/
2.The meaning of such things is derived from or urisus
—— out of social interaction.

3.These meanings ara handled in; and modified through,
an  interpretive process wused by the parson in
dealing with the things he encounters. (p.2)

Y
" \

A key concept is '‘reflexivity’’, or what Blumer (1871)

refers to 8s a ‘‘mechanism of self interaction'’ (p.lé).

That {s to say, &a concept of "‘other’'' devslops when the
selF as subject becomes reFlexlve or relates to the sslf as
pbject (Mead, 1834). The self indicates memanings to i{tself,
but draws .oh the external world in order to construct thbsa
Q,Enings. - A congept of a ‘‘generalized other'' comes as we
assumse _sh%red attitudes with a variety of aother individuals.

-

The idea of a gensralized other, which consﬁitutes ‘'the

~attitude of the whole community’’' (Head, p. 15%), leads to

an understanding of our place in that community.
\ .

Socialization is therefare possible only through social

communication. Through the theoretical ,construct of

‘*intersubjectivity’’, Schutz sought to describe the

©
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~'sxpsrience of assuming the attituds of the. othar. “In

intersubjectivity, .
tha imaaning " of @an experience is established in
. ratrospact, through interpretation. Subjactive meaning
is that meaning which & person ascribes to his own

experisnce and actions. Objective meaning is that
mesaning imputed to the conduct of another parson by an
obsarver . «. + The interpratation of ths canduct of

anothesr - psrson consists in relating the obssrvead
conduct to an objective msaning context, consisting of
pre-established generalized and typified constructions.
. (Wagner, 1870, p. 320) -’ o

An individual "not only takes or assumes the attitudes
‘of others to construct the self, but by using the same
process also constructs his or her concept of socia§g as a

-

whole. As the organized socisty or generalized other

" represents & unity, it exerts a degree of control over the

individuals who draw aon it for meaning. HMareover, in Mead's

. (1934) view objects (including the computer) can be a part

“

of the gensralized other,

‘ln s0 far as an individua$ responds to thoss abjacts
socially or in a social_ Ffashion (by means of a
-- mechanism of thought, the internalized convaersation of

gestures) . . . By taking the attitudes of which he

hscomes conscious of himself as an object or
» individual, and thus develops a self or parsonality.

(p.15Y) . Lo

In sum, socialization is viewed as a process grounded
in soleI communication with others, 'that is, languaga
(verbal and nonverbsl), actions and gestures. Socialization
and the dﬁvalopnant of an idea of self is a cyclical and
ongoing procés; which is based in part on our

“int-rpratat;ons of how others see us. Further, the

o

e .
interaubjcctisb. or that knowladge or set of attitudss which

ld
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is common among individuals, is - in Schutz' terms - largaiu
taken for granted unless it is called into question.
Although intearsubjectivity is problematic, in our day

to day contact‘ ulth' others, ,including our contact wigh -
children, it is treated as i{f it uaqeﬁnot. That is to say,
the child’'s point 'of view 15, th;n tafan~Eor granted.
Indeed, the - ehlld's ,point of view lin an adult-child
"interaction .is problematic bacausa'cf cultural differenceas
in ‘the experiwntial sense. Mackay (1874), for instance,
contrasts teacher's and qhildren's conceptioris of classroom
actjvities and testing materials. He stresses that children
and teachsrs intarprat’ the world by drawing on diEEeran£
5'cglturas" or contexts, it is assumed, howavar,'that test -
qu;stions ér classroom activities have the same meaning for
" both teachers and children. The ‘correct ‘answer' thersfore
;'dspands 'an the child’'s correct identification of a frame
of }éferanca that c;rrasponds to the frame of reference the
tést constructor had in mind’'' (p.242). Rdth (1974 also_
notes in::hig study of intelligence tests that alﬁhough
objects, words, and events do not hold the same mganing for
children as for aduits. the tasts assums children aqd adults

L

hxparience‘sharad meanings.

AN

..

Simiiarlu. 'tﬁe interaction of \:\g%}ld and a camputer

program may be problematic. The message 'sent, that is,

Papert's notion‘of ‘*‘mechanical thinking'*, is assg‘med to
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‘'be thes primary messags that is received. .Uhlla such an
nssumﬁtian may or may not ba'corract, it is possible that an
increased skill in procedural logic is not the'only learning

P,

that occurs.
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The Computer, lLanguage, and Mind |
;

)
i

Mmad's social theory emphasized that language is the
key to socialization. In a similar way Weizenbhaum suggests

that ' language is also the domaxn of the computer.

Welzenbaum, for exampie. describes the computer as ‘a
‘‘symbol manipulator'' (p.74), The application aof such
concepts as '‘intersubjectaivity’’ and ‘‘'socialization

through language’’ to the computer is a first step in making
the compdibr problematic an educatlon. Questions can be
Formulated regarding the role of the computer in
socialization, For example, 1f we perceive the computer as

an '‘'other’'’, as Turkle (198B4) sudgests.ldo we algso assume

the computer knows what we know? Does-the cyclical process

’

bf intersubjectivity Function within the child-computer

relationship as 1t does between child and adult cultura? A

rec1procit§ of perspective may be taken for granted by a

-

computer operator. Garfinkel's (1867) descraiption of the

cycle of 1intersubjectivity may be applicable to a computer

-~

user.

The person assumes, assumes the (computer) assumes as
well, and assumes that as he assumes it of the
(computer), the (computer) sassumes it of him, that a
relationship of undoubted correspondance is the
gsanctioned “Telationship betwsen the actual appearances
of an object and the intended object that appears in a
particular way.- (p.50)

For example, terms drawn Ffrom computer culture -

input/output, programming, systems breakdown, debugging -

-
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g
have eantered into evaryday languags. As Turkle (1984)_
notes, howasver, ‘'psople are not just using computer jargon

as a mannar of speaking. Their language carries an implicit
psychology that equates the processss that take places in

paople‘to those that take place in machines'’ (p.17).

»

Although Papert is keenly aware of the potential affect
of the computer on the user’s pacrception ué self, in his
‘viam‘&the computer wuser remains firmly in control. Any
changes. in human language brought about by computer language
are interprated as having a positive uffecty/ Papert (1989)
writes that, ‘

In 8 computer-rich world, computer languages that
simultaneocusly provide a means of control over the
computer and offer new and powerful descriptive
languages for thinking will undoubtedly be carried into
the general culturs. They will have a particular
effect on our language for describing ourselves and our
learning . . . . We loock at programming as a source of
descriptive’ devices, that is to say,6as a means of
strangthening languagée. (p.98) s

l\*’

By his suggestion that computer language will ‘‘effect

.our language for describing oursslves'’' K Papert acknawledgeé

the potential role qF the computer in socialization. Indeasd
the role Papert gives the computer is that of '‘'a carrier of
’cultural ‘germs’ Ef"seads’ whose intellectual products will
,not need . tachnological support once theu/také‘rnnt in an
actively growing mind’'’' (p.9). Although computer thinking
may become natural thinking, Papert does not view this as a

reason for concern.
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Howsvar, as, Weizenbaum (1976) csutions, a model - for
example the information processing model of the computer ~.
should not be confused with what it is supposed to describe.

" Weizenbaum suggests that

the aim of &8 model is, of course, precisely not to
reproduce reality in all its complaxity. It ix rather
to capture in a vivid, often formal way, what is
essantial to understanding some aspect of its structure
or behavior. (p.1439)

®,
-4 .

In Logo, however, the distinction betwesen the model and\faar
life structure is not always clear. For example, in
reference -to the field of artificial intelligence CAD),
Papert (18980) begins by suggesting that .

the awim of RI is to give concrete Ebrm to ideas about

thinking that previously might have seemed abstract,

even metaphysical . ~. . We propose to tsach Al to

children so that they, too, can think more concrstely

about mental processes. (p.158)
He goes on to state that '‘while psychologists use ideas
from Al to build formal, scientific theories about mental
processes, children use the same ideas in a more informal
and personal .way to think about themselves'’® (p.158). Thse
result may be - through the process of intersubqectivitu
descriﬁedh earlier - to concretiie a model of thinking that
fapressnts only one aspect of human thought.

In Turkle's (18984) view, the relevant qyastian in the
debate over artificial intelligence is ‘‘not uwhsther

*

machines will ever think 1like pesple, but whethar psopls

. have always thought 1like machifes’'’ (p.24). 'Piaget’s

~
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hypothesized Eouréh stage of cbgnitive developmant (fFormal
operations), for example, is 31mil;r to the computer—1ike
logic dsscribetd by Papert. Papert (1980, p. 21) realizes
that the thinking of most \adults is not c@aractarized by

this stfge. . That 1is to sag,;Piagat's fourth stage appears

to be a theoretical construct rather than a naturalistic
stage of cognitive development, However, Papert 5uggesti
that in a properly controlled environment, one in which
procedural thinking is demanded, procedural thiﬁking will be
eancouraged, and\in time, become natural.

Dn the. other hand, the answer to Turkle’s question may
be that hﬁman thinking is not well descéibed by an
information procéssing model. If we do not wnaturailg
‘think' like computers it is the computer user Qﬁb'must
accommodate to - the .computer. UWeizenbaum (1876) suggests,
for example, that °*‘'if ‘people from outside the computer

Fimlds area to be able to interact significantly with

computers, then either‘.theu must learn the qpmputar“s
languages or it must learn theirs’’ (p.iéa). Computer
languags - rigid and impoverished - is nbt' like human
language. . "Hymans understand’ communicaticns couched  in

natural languagas (sg. EnE&ish) thatliack, by very far, the
precision and unambiguousﬁess of crdinary pragramming
languages '’ (p.183), or what Ueizenhaum calls formal
language. Because thL computer can not ynderstand meaning

or know context, it will mnever be able to understand or
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learn human language fvarbal and nonverbal), in thu’;umd“w-u
- as indicated previously - that children can pot know adult
culture or meaning.. Mackay and Roth stressed.that in ordar
to .develop interactiaonal compatanca childraen must adjdst'to_
the conceptual ,Frambwofk of the tmacher. Similarly, whuq‘
children use computers —they must adopt the ‘coded and
necéssa;ilu préciss language of the computer. That‘is to
éau, .that ‘ﬁhe user must accommodate the limitations of the

computer. Roszak (1986) supports this ‘ginclusion in his

A

remarks on Logo;

. CPapert) spaaks of the child ‘‘teaching the machine’’.
But it is wunclear ' that in this respsct L#S0 is Any
different from other programming languages. True,
students " write the program, but they must do soc on the

- machine’s terms. They must stay within the machins’s
language and logic - or the machine will tell them, '‘'I
don’t know how to...''. (p.75) , \\\v/

In MNMead's social theory - and as was axprassed by

‘Uei;énpaum and Turkle - the meﬁﬁing of objects in our world
"is taken to be socialiu created. Indeed, sacialiiation
 refers to the procesg bg which the sxternal world (including
the world of objects) comes to be subJ;Etivelu known (Rafky,
1873, p. 50). It:_~ is important to noté. howsvar, that
although thél cquuteE may be perceived as having a role in
,éocialization, interaction with the software is illusory.

¢
Rather, the user enters into a relationship with a

programmer who :is in turn influenced by a particular
ideclogy. 1t is the programmer who creates the lsarcning

cantext.
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Waizanbaum suggests that “tha»éomputar pragrimmar . o

.\

..is  a creator oOf universes for ‘which he alone is tha

lawgiver'®' (p.115). Control on this lavel is similar to the

. . A °
psychological control over: the caomputer entity -noted by

Turkle (1984), Houwsver , the progf;mmer_is part of a social
- * v

* . ! 4 [ . .
and ideological ‘context. in Roszak’s words, '‘the essance

)

of the machine |is its softwara but' ghe essence ‘of tpe
softuare is its philosophy'’ (p.B&): In order to set ths

computer i{in a fargar social context, the Following chapter:

A
A}

will focus on how an educational ideologu; enters into

interaction betusen the child and“‘qomputer through ‘the

b

computer program, and Ffrom tﬁe organized society. The

- 4

intent is to , point to how the concepts of aducatiqnal

ideology end hidden curriculum, as unintendedfconsehuénces,
. o

bgcome an integral part of the socialifgf;on process thraugh

comgﬁtér use in schools. ‘

L . s

\Q)
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THE COMPUTER, EDUCATIONAL IDEOLOGY ,
AND THE HIDDEN ‘CURRICULUM ° B N
X : ) ’
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. , R The Social Construction of Raai;gy _ .
[ 7 s
v Apple .(1878, 19682) contributes to the understanding of

how meanings (at a micro 1gvel) are influenced by larger
; social’ structures (the macr levell) in tha schoalinn
process. " Apple suggaéts the wuse of the concept of the

spciaé) constryctiont of reality to analyze tha above process.
\ ' . ]

By social construction of reality he means how individuals,
\ in the comstruction of their world, draw on the axparience"

~

of others’ thersby creating their own life-world. Apple
ocbserves that -we do not iéteract with a world that is
ﬁéutrgl. Ideoiogu, which is defined hereip as '‘a ‘system’
///.qf' ideas, : befiefs. fundamsntal commitments, or values about
e ’ roial realitu{; Cépple, 1982, p. .26), .enters into our
1ptatpretatidns. .The qbé;iiog raméins. ‘hOﬂavar, of haw‘a :
- relatively lségbie system Of meanings bescomes part of an

“indLvidqpl’S' interprafétion process via the campu;ur. As

-
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Apple noteaes:
The géneral principlse of the socfial construction of
reality doms not explain why cartain— social and
cultural’ meanings and not others are distributed
through schools; nor does it explain how thes control of
the ‘knowledge preserving and - producing powsrful

institutions may be linked to-the ideological dominance
of powerful groups in social collectivity. (p.27)

Par;all (1977)> analyzed the relationship bétwaan.
ideclogy 'snd institutions such as scﬁools by drawing on
Jwebar’s‘ (18946) concept of =& ‘‘'structure of dominance’® to
indicate that '‘people in poéitinns of greater power and
\briviiaga do not. retain these positions bu:accidsnt. but useae
tHair superior resources to maintain themsslves'' (p.B6).

. Tha structure of dominance 1is %aintained in part‘ by
sducstional institutions thﬁouah the explicit apd implicit
teaching oFl ideas and concepts that make the ‘existing

structure seem natural. Thus, tﬁg discussion returns to the

issue of the computer and implicit learning.

- F

Unintended Consequences: Hidden Curriculum

4

A hidden curriculum most often refers to an implicit

-

moral curriculum in schooling (Giroux & Purpsl, 1883).

Eg,mplés ‘'of principles’ of conduct and soccial norms that the
. ‘ : 0 :
hidden curriculum i$ assumed to teach ares; ‘'‘independence,

achisvemant, universalism, and specificity’’ (Dresben, 1988,

p.%&i. and such values as rsspact for the teacher and good
AL

[ . ’ S

v
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work habits. In gengrai, hidden curriculum as a
sociological concept, that 15.'as it is used in this thesis,
refers to ghe sociai—contfol' functian of schooling
(Uallaﬁca, 1983, p. 11). That is to say, 1; reflects an
educational ideology that¢ helps to maintain‘and'lagltlmiza

the existing dominant culture.

Socialization ig . therefore 1n§luencad by the
educatibnal 1deology which has been writtan into the
computer program. As a8 result, certain narms, values and

P

case of coﬁputers, in schools, legztimation may occur as a
résult' of the meanings embedded in the computer Qoftwara.
As defined by Mead, interaction is the process whereby we
create, through language, an identity of self and of others.
In computer use, however,’“intaraétion is definad by ﬂa
;rogrammer. The progégmmar is in turn restricted by an
educational idenlogy which suppoéts the dominant c&ltura.

-

The transmission of a paéticular philosophy or

u

educational ideology may be considered to be part of the

content of the computer’s hidden curriculum and the

attitudes reflect those of the generalized other. In the
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socialization process. ﬁmpi;éit learning associated with
computsr ‘'use in schools may include: k\
1.The promotion of one mode of thinking, ie. scientific
rationality, to the sxclusion of others.
2.Gendsr role stereotyping.
TSy 3.The pﬁcmotion of the computer as a mediator of sociél
\ relations in the classroom (child-child and
//\fbac_b_gr-child).
kx .The promotion of a traditional rewakﬁ and puniéhment
system in sdwe educational softwdge.)
S.Conformity to hierarchical authority and preparation
N for the workplace.
® Below . scientific rationality and Jlater gender role
stersotyping are discussed to illustrate the transmission of

education ideology through computefs.

N

°

Scientific Rationality and Computers

B

Persell'TT§;;J has cautioned that

< problems, it should not be forgotten that rationality
is a relative concept, that it may support the

interests of.certain groups . . . more that others, and
that it may not be the best approach in sll situations.
(p.10) s K ’
e~
Therefors, scientific rationality may help support existing
social st res. Ellul (1964) described the potential of
scianfific iddology, or what he termed ° ‘technique’’, to

reprass creativity and social change. In Ellul’s critique,

———

while rationality may offer a valuables approach to many-

——
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. techniqué is & wag‘ of thinking about the world based gn

oy

logic and scientific rationality. T%a technical world view

is concerned with efficiancy and 1s focusad on maans as
]

ppposed, to ends. Ellul arguéd that '‘avary- intervention. of

-~

technique °is in effect, a reduction dF facts, means and
instruments to the schema of logic’' (p.739).

©
)

Similarly, Garfxnka@ re?ars to scientific rationality

as a particular system of methods and practices thst de use

to build- up K our knowledge Of ourselves and the world.
t o

Drawing on  Schutz, BGarfinkel (13967) makes a distinction

betwsen the '‘practical ' theorist’’ "~ ('‘'the attitude of
. ‘ ‘ . \

everyday life’’) and the ‘'‘scientific theorist’'’' ('‘'the

‘attitude ' of scientific theorizing’'’). .Garfinkel lists

fourteen behaviors or “ra%i;nalxtias”.that can be see; as
avidence ofF each of the two attitudes’ (see Table 1} Onlu
. four (11-14), howevet, are used bu the scientxf!& thacrxstv
.C3J. The vscientiﬁ}c rationalities rely on a dgffarant sat
x5 of pré;uppositioﬁs thaqlgd the "practical.rationqlitxas"
For _ex;@ple. as a methodologg.onientific rationality seseks
to isolate ideal characteristics of {an object of studu, ;nd
thén conséruct a -model based on the idaaf Thq modesl then
exists as a relativealy stable construct aqainst whxch actual

-parsons ‘or the behavior of persons is Judqad as conforming

Pl &
“ or noncanforming. "

°
EIY 3

By pontrast, Garfinkel sdggasts that the praéticul



TABLE 1

A SUMMARY OF THE PROPOSITIONS RELATING THE RATIONALITIES

TO THE CONDITIONS OF THEIR OCCURENCE.
- i y ,1,

-

Por ofl sstiens thae are governed Tor ol sotions Gat ore governsd

.

20 Oy the Fulos of reievasse of daily Die : Sy e rules of rvievense of setestific Weerising
' . X, . DR A sonthy roctovpiiee oxqer IV
¢ ' Cmstborsd ' Constderet r O rerii
Comstdored Y™ Y (Comstterad o ‘ “ws
o o Weal wPperetve pregerey b on Meal . epeTetive preperty
cendevd of owsdard of of sovenl aaaterd of smaterd of of aoveal
L atign L. — gy —peies? ——Baten? _precsiee”
Catagerising end satgneng Yoo Vee Yoo Yeo | Yoo Yeos
Tulsretle orver . Y Yoo Too Yoo oo Yoo
Sonevd by “@psnsr > Yoo Yoo Ter ’ Yoo Yoo Yoo
Ansigees of shornguess * : ‘
and osmsoguranee Tes Yoo Teos Tos ! Toa Yoo
Semegy . Yo Yes Yoo Yoo N Yoo Yoo
Camsere har g Yoo Yoo Yoo Yoo . Yeo . Yoo
Praboshiing Yoo Yoo Yos Yoo Yoo Yoo
Bades of proneters Yoo You Yoo L 2 Yes
Cheter Yoo Yoo Yoo You Yoo Yes
Ovands of shates Yoo Yoo Yoo Yoo Yoo Yoo
Computheiny of sade-Boats .
solottonships o9 fermal lage e | e Yoo Yoo Yes
Sumantte shorty and
Gtasiness . e Mo Me Yoo Yee Yeu
5. Clartty sad Glostnstnnes *for '
e eun seb” | ] | Yoo Yoo Yoo
Comgsttaliy of he eotinspes
of o SItien YU eutounils
moviedge e e Ne VYoo Voo You
Yo" is 0 be veed, “Is empirically possible eitber as a stable property and/or a ssnctionebls ideal.”
“Ne bbhm&ﬁs.ﬁ%ﬂ:&hoﬂyunm&mnﬂun unsonctionsble $desl” By this is
meant thet attempts ® stabilize the ot to compel sidberence through systematic administration of rewards and pun-

ase the operstions required to multiply the apomic festures of the interaction.
thess propositions state for the raticnalities whes coasidered singly, they stats as well for the set of them taken

0 N
7
- * ._ -, . -
Note: From Studies °‘in Ethnomsthodolo . by H. Garfinkel,
/ 1967, Englewood C1iffs, NJ: Fr-ntice-HaI! (p.271).
: “»

® Sge Notes (C3)
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to such ragid restrictions :agardlﬁb the

is ''not subject

use of propositions as legitimate grounds Ffor further
_inference and action'’ cp{ea1>. This is ﬁéaéiselu Papeart’'s
point in éaJEioping and promoting procedural _.logic and
thinking, thus eL{::patxnn the practical rationgliff&s which
members draw on i1n eaveryday life, The interests of the

scientific research
are samilar to the

the interests of
rationalities) are

learner.

If scientific
becomes a ' pervasiv
conserving a parti
the existlng socia
the process of th

and make

leass Fflexible our

er (embodied by scientific rationalities)
interests of the computer-programmer, and

everyday life (embodied by practical

similar to the interests of the child as

o

.

rationality, as defined by Garfinkel,

e world-view, it may have . a role in

cular symbol system that in turn supports

-’

1 system. Technical rationality,

through

L - ~
e generalized other, may stabilize, .limit

interpretive procedures. By,

interpretive procedures it. 1s meant those properties which
are essé%tial properties 'oF a practical theorist (4],
Gouldner (1976), for examplef refars to = groming
technological consciousness which® '‘repress(es) the
ideological problem and 1nh1b1;}5) rdeoclogical creativaity
and adaptation’’ (p.276) 1in terms of 1ﬁterpretivn
progédures. ”

'\
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Waizenbaum (1976) comments; <
Tha computar did .arrive ‘just in time'. But in time
for what? In time to save - and save very nearly
intact, indeed, to antranch,andrstabiliza - social and
political structures that .-otherwise might ~have baen
either radically renovatsd or allowsd to totter under
tha demands that were sure to be made them. The

computer, then, was made to conserve America's social
and political institutions. (p.31)

In this view the computer will not revolutionize education

but rather reinforce éxisting problems and insqualities.

Moreover, if knowledge is socially constructed, thé
distribution 6 of knowledge becomes a powerful means of social
control. Computers, in as much as they manipﬁlita language
anﬁ human symbols, may have &8 role in the formation and
distribution of knomledge. Bacause computer§ demand one
kind of ‘right thinking’' the knowledge that results is of a
pﬁrticular kiﬁd. It is, of course, precisely this
characteristic that Papert wishes to exploit. Papert (13880)
states that he has |

invented ways . . . to master the art of dalibe}aéalu

thinking 1like & computer, according, for esxample, to

the stermsotype of a computer program that proceeds in a

stsp-by-stap, literal, mechanical fashion. (p.27) .
Papsrt continues by sﬁaaesting that machanical thinking is
appropriate and useful in some contexts, Howavaf. hes does
not describe situstions in which mechanical thinking is not
particular;e useful, nor does hs mention any alternative

thinking strategies. This omission is 8 -fundamental

limitation and contradiction within the Logo philosophy.

b

£

-

»
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For instance, a variaty of strategies arm used in the
process of creaifbitg in sddition to scientific rationality
(Gardner, 18983; Perkins, ‘1981). Creative 1idmsas are not
hlwaus arrived at in an efficient or purely rational manner.
The most efficient means will not guarantme a creative
result. De Bono“s,'(ls71) concept of lateral thinklng, for

sxample, relies on the ability to explore, somstimas,

inefficiently, uncommon pathways and connections batween

Ll

ideas.

o

. The following section draus oﬁ a specific example of
computer use, word processing, to demgnstrate how scientific
tationalxﬁu and efficiency “may characterize the computér
sxperience. The purpose aof bsing a concrete example is to
illustrate the subtle efcht of the computer on a specific ’

domain, and to draw attention to the necessity of adopting a

more comprehensive view of computers in schools.
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Computers and Writing

Computers and writing is wused as an illustration of °

what computers can and can not do. Word processing is of tan

viewed &8s & neutral use oE\ computers. By neutral it is

intended to mean that the computer as word processor is

viewed primarily 8s a writing tool. Therafore, (it |is

-~
\

/
generally argued that although the computer may sase the
chore of writing, the experience and craft of writing remain
assantially unchanged.

.

Word processaors, originally developed for business
. ' - 3
applications, are used in schools as a means of teaching

writing. Many of the programs are intended for use in the
primary grades. Logowritar (19B6)>, for examplé. recently

-

released "by Logo Computer Systems Inc. (LCSI), is

specifically intended for children as young a "ive or six

years of age. Other word processors, for exampie, Bank

Strmst Wwritar CF.E. Smith, 1884) have been used with yoong
childran for séveral years [S5). However, the marketi
strategies of LCSI, combined with & consumer familiarity

with LOGO, may help LogoWriter and therefore word processors

lbacoma even more commonplace in kindergarten and the ea;lu

grades. o

Nesvertheless, the influence of the computer oﬁ’writing

via' word procassing software is: g realatively uhaxplorpd

e

€
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research araa. ;ha ressarch that has basn dona has tanded

to concentrate on the use of waord processors to atimulate
interest in writing in reluctant writprs ¢ 1.1} fo; ag.
- Rodriques, 198S; Smith & Gray, 188%). UWord processing is
usually regarded as an activity that has little affect on
the user other than improving writing. For esxample,
Sardello 1884y, while a ssvare critic of. Faaching*
programming skills in schools, is not concerned agﬁqt wofd)

processing. Sardello comments;
computers used as technical devicas to perform
operations that are themselves technical ars not
included as threatening. . . . In tha case of word
processing, the imagination is set free to focus on the
craft of writing itself. (p.631)

Word Processing and Intanded Learning ) '

%
i

Using a word processor does habg the potential to increase
the spesed and pceciSion of writing. An increasa in writing
efficiency is the skplicit goal of word procassing sustemg.
Word processing programs, iﬁcludihg thase daslﬁnad for usa“
by Ehildran.\ posspés* partain. characteristics dé%#gpeq to
;aét\ this gnai. gor sxampla, most proﬁtams enaﬁlg the Osar
to delste letters; wﬁrds, sentencas or paragraphs with oﬁé
or tuwo ,kaustrokes. Sections of the ta;t can »also"ba’
temporarily removed and rat;iavedl to be 1n§£ﬁted in s
differant location. A find~and-repléce Function allowi the

: )
_user to locate words or phrases in the text and replacs any

4
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or -all 1nst£ncas with a nawlword or phrase. In addition to
thase basic .functions, the program LogoWriter enables tha
user to integrate grapHics with text. iFinallb. in all
. programs thas text or graphics can be storsd on a magnetic

disc to bs worked on at a Jater tima,:
1t is the ‘Fluid’ nature of the text, then, that makes
writing ‘with a computer mast dbviqusiu different from
¢ wrigina with a pencil or tgpewriéar. This Eluid'qualitu may
‘ hﬁave the affect of helping a writer gustéin ideas from draft
to draft. Writing céﬁ‘ tharqure. become more of 8
comparison process (Newman, 13984). Nawﬁan sugaests'éhqt by
us;ng word processors writers ‘‘become more willing to take
risks, to be tentative about meaning. for longer, to consider '
organization and word cﬁo;cas more freely than aQar before’’
(p.495). Fér eiample, by usinﬁ the speci?lized feature,
‘global sQarch and replace’, d'géitar can expariment with a
‘word 'éhanga éhrouahout a duéumang and change back to the

Y -

origihal word without msking eithar change permanent.’

-

Hencs, the increase in speed, sfficiency, and precision
. o :

that':. can occur when writing with a wprd Qprocassor is
‘generally sesn to have a positive sffect. Similarly, word'
:processor; ara vieswesd as an effective tool for teaching’
writing skills. Forrinstanéa, Newman (1884) compared using
word processors Eér learning about writing ﬁo qrill and

$  instruction. writing programs. She concluded that in drill

et

-
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" and instruction the software Ppragrammer ‘‘decides what

aspects of the process are to bes practiced, what particular
language will be usad, how much repatition is necessary For
mastery. None of the “language’ which gets produced is the

student’s language; it belongs to somecne alse’’ (p.485).

M

In ﬁgrd processiﬁq Newman suggests that the studesnt ocuns or

- -
is in control’ of the language. T »

S » E)

word’?racessiggfand Unintended Learning
®

&

The emphasis on efficiency in word processing may hava an
effect on the actual craft ﬂof writing. There may ba
¥ Q .
second-order effects of using a8 word processor that make

st e “
both the experience of w(i?ing and the writing itselF

\ different. ' If the word processor as a tool changes writing,

e

.the question of ownership or control of language is less

, clear. _

, ' ) -

Howard /'Becker (13986) suggestf that the diffsrencs
betwsen writing with and without a Foﬁputar is often
obscured or ignored by proponents of computars. RAccording
£c Becker, books and magazines artiéles dascrin}ﬁg the

benefits of computers ére ofien guilty of certain 'lies’ and

deceptions. One lie is that it is possible to find a

computer program to do exagtly thé same job you do withott a

3

N4

ok
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a computer probram. Becker countars this claim by arguing
that using a computer fqr writing means gi;lﬁq up old uways
and old ha%its. For axample, to uEE;ctlvalu use thé
computar Basckar Eou;d himsalfF '‘'learning to think modularly,
learning to desal ﬁora than 1 sver did wi?h small units of

material I can put together and take apart in several ways

to sse how the result locks’’ (p.161). In a more general
sanse, Weizenbaum (1876) notes that ‘‘to say that the

computer was initially used mainly to do things pretty much

- as thsy had always been done, axcept to do them more rapidly

Coe

" computer, they befome pért of computer-writing.

>
“or, by spoms critai£9\\ more efficiently, is not to

distinguish it from ather tools’'’' (p.32).

»

3 Another lie identified by Becker is that writing on the

©
[ 3

computer saves time. While this is true of some aspécts of.

writinb, For example, revision and sditing, Becker suggests

that the saved time is spent on ﬁew kinds of writing

activities, Because certain activitlesyare possible with a
. <

Exparimenting with 8 find~-and-replace Eeq}ural inserting

fFormatting. commands,  or searching for files on a disk, are

all time consuming tasks spacific_%o computer-uriting. Hoot
)

ik an advantage of word processdrs is that
s

thay enable a witer to Focus an the content rather than the

(1886) suggests

4

qgghunics pf.'writing. With word processing, however, the
'machanics have simply chéngéd. The mechanics of traditional

writing listed by Hoot, erasing, letter formatipﬁ and
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recopying (p.8B6), have baen raplacad by nesw machanics such

/ ’

as kéuboardinq and manipulating floppy discs and elsctronic

printers.

Becker .'alsa. comments that ‘‘'in urda;,ia gat the good

out of your’ computer you will have to change your way of

thinking very substantially and become more of a computernik

" than you dreamed of becoming, or wanted to become'® (p.158).

In _pért.‘ thinking 1like 'a computarnik is simply using tha
procedures built’ into the software by the programmer. By

making certaiﬁ procedures available, the programmer makes

them new writing procedures. In this way the programmer

helps define the interaction between the computer and user

and therebu the writlng axperiencea The user must adopt the

language and tha style of the prcurammer who reflects tha

3y

‘best and worst of technical culture.’ Becker suggests that

the pecpla who write word processing programs . ...
seldom write any ‘other kind of prose thamsslves. If
they did they would be uwriters, not programmers. So
the instructions that tell you how to uss a program,
~written 4dn the language of tha programming, rathesr that
the writing, trade, are often difficult for nonusers to

follow. The computer says such things to you as
‘ILLEGAL COMMAND' or ‘ERROR-SLOT AND DRIVE 0OUT OF-
RANGE*. Until you get used to being talked to that

way, you may not like it. (p.156)
: : -

-

Like it or not, howsver, in order to make efficisnt usses

‘of a @ord processing program, it is necessary to adnﬁ; the

coded ‘and telegraphic language of tha programmer. For

instance, in uwciting this page using the program Apple
: _ , . fppe

*

Uriter (Lutus, 198&5. a 'printer readable’ codes (a string of

’
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" dots, letters, and numbers;.lm20, .pmO, .1liO0, .1m12 -1i1,

pmS) must be 1nsarf€dfinto the text every time a quotatian

is indented to insure that the ‘hard copy’' or printed out

varsiocn lacgks right. -

\

s 3

Word processing changses the experience of writing inv

several ather ways. For example, writing with a computer is

L

often a more public or shared expeffence than traditional
I3 . / +

writfng. Reasaons for this mau'be; (1) economic (Financial
restraiﬁts limit .the number of computers ﬁurchased by a
schéol and students are therefore paired on writing
assibnments); = pedagagical (pairing or cooperative
writing is seen as having an educational benefit); nr (35
rel;ted to the Jghusical properties of the computejg (a
writer’'s words appear pn the screen making them available
for 'public’ vieswing). -
Electronic networking with other computer users also
makes writing a more pﬂblicw experience. For example, a

student’s writing may be sent via electronic mail te be read

by other students thousands of miles away. Mehan,

Miller-Souviney & Riel (1984) describe a compUter-based

wciting program for elesmentary students that regularly
incorporated electronic communication with students across
the United States. The unseen ‘other’ working on a computer

sesvearal thousand miles away acted as critic and coauthor.

‘ 0

o
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The writing, then, occurred both with an audisnce and for an

- audianca. ) o

Using a8 word processor also means having to write in
one place. Until computers bacome truly pocrtablae, the

writer is restricted to  working whare the computesr is

'located. A student is therefore limited to writing at a

.

type of work-station. zge result may be an effect - whather

-

negative or positive - on a studant’'s attitude toward

writing.

Q:finallu. in word processing text must be entered via a

traditional typewriter-like keyboard. quboard' @ Cchan
L
both the physical experience of - writing and

understanding of what it means to 'urite’'. The traditional
experience of  writing, ;hat is ' ‘the making of letters or
other symbols on a surface, especially with a pan or pencil
on paper’'' (Oxford, 1979{Jp.78?;. is replaced by depressing

keys to make letters appear lectronically on a video

[§
screen., Becker (1586), for example, pointedly describes his

work as typing not writing;

.

b

The point here is not to(;p;eve'cver the decline of ths
pen and pencil, but to emphasize that the physical
properties of a writina.t@ol change how - and perhaps what -

we write. Daiutas (1985) suggests .that '‘in general -

writing has become more dynamic - more like talking and
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thinking - as writing tools have advanced’'’ Cp.xiiid. The
graater labor of writing Qith a8 quill, ballpoint pen or
typeuriter increased the * time interval betwesn tha idea in
the mind and the idea or paper. Daiute also notes that with

\mpra A"static" writing tools it is more difficult to change
your q{hd. .Uheﬁ writing with the computer, as in talking,

it is much easier to make corrections or retract phrasess

% \
% o

-~
i

A contentious issue related to text-entry is the
necessi£u of teaching keyboarding skills to young children:
Ksuboarding‘ instruction, which ’is' primarily carried out
through drill  and practice and repetition, is time
intensive. wétzel 11985)2 in his study of keuboar?ing
instruction, concludqd that ''Cit) canhot be integrated
easily into the curriculum without ‘raplacing something’'’
(p.16>. Using computers ‘Fog writing with young children
means having to devote a sLﬁnificant samount of class time to
the instruction of touch-typing. Tharagzre. the efficient
uss of word processors Eﬁquiras ;eorgaﬁizimg curriculum
priorities and reallocét!ﬁg class tims. Moreaver, Hoot
(1986) makes the poiné’ that this is being done before
research has shoun Qord pfocessors to be developmentally or

pedagogically justifiable for wuse by young children.

In sum, _i§though' there is a lack of research on Jjust

+

whap the 'coﬁpUter doaﬁ to writing, it seems clear that word

3
‘processing has the pgtential to substantially changa how we
¢ . A

—_

“ K:"“‘w
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write. That is to wsay, a numﬂar of sacond-ord;r affects -

make computer-writing a different craft ‘snd diffesrent
J\) . ._/
sxparience from that of writing with a” pan or typswciter.

word processing is tﬁégbfora a function of computesrs that

only appsars nsutral.

1

2

The. implication of writing with computers extands

' 1
beyond the possibility of the emergence of a qualitatively

different kind of 'writing. By ‘changirg writing, word

“pfocassing may also mffact the way we think. Rescsnt

&

theories an writing (Daiute, 188S; Emig, 1877; Flower, 1979;
Flower & Hayes, 1981; Graves, 1983) suggest that writiijht-

a form of thinking. Through the process of writing “idsa

/

become clear or are evan discovered. Flduar (}979). far
exampie, suggests that ‘‘effective  writaers do not simply
éxpﬁ%ss Ythought but transform it in certain complex but
describable ways'’ (p.19). In computer-based writing,

however, words and even ideas are efficiently °‘processed’.

\
[

L)
Word processing may therafore effect our writing and

our thinking. This .crltiqué of computaf usa is limited,
. however, in that it doss not address the issue of social

hqntrol. Mehan, niliar-Souvinau and ~Riul (198S) maintain

-

that in’usina a word processor the student 1a;1n control;

(Word procassing) subordinat(es) the mschanicsl details
of writing (such as neat script and spelling) to the
higher ordear goals of clear writing, fluency, anpd the
fFlow of ideas. . . . (The computer) provides a xsdium
that makes a nesw social organization for reading and
writing possible. (p.S512)

\
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Howsver, ths visw of fishan st al is also incomplats in that
it does :no; take into considaratioﬁ\tha social context of
the computer.

This' chapter has outlined how the concept of hidden
curriculum may be applied to.the computer. 1t has drawn on
concepts .déscriped in previous chapters - generalized other,
reflexivity, intersubjectivity - to illustrate the possible
secondary effects of computers in the schools. Ths computer
programmer - who creates the context For learning -~ was
descri{bed as baina influenced by the educational ideology
which ssupports the dominant culture. To illustrate the

implicit learning ‘associated with computer use Garfinkel's

analysis - of scientific .and practical rationality was

4 [

©

compared to the development of procedural logic as described

by Papert. Word processing as -an activity exemplifiss the
- ’

diminishing davelopment of the -use of taken for granted,

practical™ methods in decision making (note Table 1:
Rationslitiss 1-10). Thsga ars then, implicit, unintsnded

implications of computer use in writing.

In the following chapter the computer and its relation

to knowledge form, knowledge content and classcoom social

¢

: +
N e
. A

relations is examined.
N



CHAPTER V

TOWARD A MORE COMPREHENSIVE VIEW
OF THE ROLE OF COMPUTERS 1IN SCHUbLS

/

!

R \
Salomon and Gardner (1985) have suggested that holistic

resquch‘ Qhould be conducted into the use of computers in
sducation before the technology becomes ‘‘completely
parvasive 1in the educational envaronment'' (p.13). A Fouw
countries are delaying the introduction of computqrs in
primary grades, Ffor example, Japan and UWest Germany
('‘Japan, Garmany'', 1986). The rationale used by UWest
Garmany for ihair ﬁ:Dtﬁonaru approach is that because thé
technology is constantly qhaﬁqing. there is no value in
learning computer skills that will be redundant. in the near
future. Even in high scﬁool. where computer science courses
are offersed, no prodramming is taught.
’ /o :

For the mo;t part, however, computerd are being used in -
schools bafore their effeots and usefulness have been .
ascartained. There are an estimated 1.5 million
microcomputaers in schools in the United Staé;s (Naiman,

18987) compared with 96,500 in 1982 (Grant & Snyder, ISB%).'f

In the United States at least six states require by law that
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achools teach computer skills [B6]. alsoz in the United
States, several universities have made the purchase of a

computer an entrance requirement [73],

In Canada no province has legislated that computer
skills must ba taugwt in scganl§. nor has any university
;aquirad its students to purchase a camputer falthouah it
may be required ‘ within certain individual universifu
departments, Ffor exampla, a department of computer science),
Howsver, provinces are purchasing large numbers of computers
for their schools at considerable cos£ (Innes, 1883>. The
province of Quebec instituted a plan in 1883 wheareby
approximately 50,000 computers would be placed in schools
over a Five year period ("ﬁuebac Paying’’, 1883) [B). The
controversial plan.‘ costing a total of $150,000,000, was

“Ttriticized at the time for being motivated by political
rathér than pedagogical cpnsidarations (* ‘'Quebec’'s School’’,
1983, Daépita a lack o; sofbware or appropriate teacher
training ('‘'Experts Cast’'’, 983; ﬁubuc. 1983) computers
have nevartheless beEQma ral?tivelu common in Quabac
schools., Moreover, computeﬁs are in QUebec schocls before
ﬁheir effact or sven their use has bsan patarminad.

The concern is that as computers bascome more and more
commonplace in our lives we are losing our ‘'research window’

1nﬁo the effects of the technology.* Salomon and Gardner

draw on the historical precedent of television research to



S1

- 1

demonstrate their point. Thsy note that

~one resgrettable featurs of rasaarch on talavision is
that relatively little quality work was carried out in

- the years before svearyons had a tslevision set; thus,
tha opportunity to look at relavant control qroups and
conditions was lost. (p.18) .

Sélomon and Gardner suggsst ssveral lessons that can be

learned  from television research, one of which is that the
effects of instructional media can nat bs stludied in
isolated laboratory type sasttings.

The social and educational context in which C(computars)
are embedded, and the specific ways in which they are
usad, nesd to bm taksn into consideratipn, for thay
affect the individual's sxparience of camputecr-afforded
sctivities. The mind operates within a social and
cultural . .context and reflects the qualities of that
context. (p.18) ’ . '

The relationshap of the coﬁputer to the larger soqﬂﬁl
structure, thrdqgh an aducat£0n31 ideoclogy., has bsen a thus
of this. thesis, An attempt was méda to demonstrate that
unintended as well as intended learning occ&rs through
compué;r usa. In this final chaptar.ypractical applications
of ‘a theory of critique of the relationship bstwesn schools
and sociesty will be presented. Examples BF how e&ach
crittia mnu“ be applied to ths computer in ths school will

e

be outlined.

Fitzclarsnce and Giroux isolats several apbrqnchas to

the study of the relationship betwsen the school and its

u

social context that Ffocus on the issue of knowledge and

control. They rafer to this type of critique as the ‘' ‘nau

)
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sociology of education’’ (p.%EB).a‘That.igfto'sau. it is an
llgerﬁattvu céitiqua to ‘mainstream’ th;nru 1n_tha sociology
OF education which ° has tandgd to focus on questibns of
knowledge ' management. ‘Tha nsw sac{ologu‘pardaives gchoul
knowledge, as it is transmitted through both the hidden and
expliéit curriculums, as socially constructed and therafore
prablaﬁqéic.' By asking quastion; ragarding the Farﬁ and,

content of school c&rriculum. 8s wall as the wauiin_which

a

the curriculum is delivered in the classroom, it is intended

to emphasize the subjactiv& nature of school knowledga’and“

o

how it is socially distributed [S3].

.'\ - '. | %‘ |

.
e
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,’\ - Focus on Knowledge Form

. . '
Curriculum Packaging and the Classrcom Teacher
° 5 N

o q AY

The . first persSpactive identified by Fitzclarence and Biroux
is a focus on "the role of.the form of the curriculum in

promoting certain Oélués and attitudes, If curricular

materials contain an educational ideology, curriculum

-

pgcﬁaging becomes a Fform of social control. The amphasis
E
-~

moves 8away Ffrom the individual teacher to packaged and
) “

standardized materials. Drawing on a study of science
curricula ,bu. Apple (1982), Fitzclarence and Giroux ‘conclude

that packaged materials have the effFect of deskilling

teachers.

By dictating every aspect of the teaching process these
curriculum packages reproduce a form of standardization
and control that renders the teacher to the status of a
mere—tachnician_ implementing ideologies and :interests
constructed ' by ﬁbnple external to the lived sxperiasncaes
of bhis or- her classroom and student interests.
(Fitzclarence & Giroux, p. 471) \

~

Educational software may be viewsd as a new packaged

curriculum. 'élthough Papert argues that the Logo philosophy-
. means learning without active teaching, the \fola of the
teacher in a ﬁogo classroom is réimplg supplanted by the
packaged‘ curr-iculum. Pea and Kurland"(lsaﬁg) note that in
Logo classrooms ;'tehchers ars told not to Eﬁéch, but are.-
not told what to substitute For teaching’’ (p,44). With .

°

Loqowriter,'LHGQAC::i this is no longer a problem, In

contrast to earlaier versions of Logo, LogoWriter contains

]
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explicit dirsctions for its use. In. an introduction to

s

LogoUWriter at a recent conference o# computers in educatian,

Rosanbaum (18B6) smphasized that there ., has beesn a

significant gap betwsen the vision of Logo-as originally

expressed by Papert and the reality of Logo as it has been

"used in the classroom C103.

& I

Rosenbaum - suggested Ffour factors that have limited the

&=

success of Logo; 4

1.The absence of appropriate support materials.

2.A lack of integration with the rest of the
curriculum.

3.Awkward technical aspects of the software.
4Y.The Ffailure of the classroom teacher to sffectively

promote Papert’s version of child centered learning.

LogoWriter . (1586) is an attempt to rectify these
weaknesses. The package is promoted as an imprnvamen;uovér
earlier - versions of Logo in that it includes guides for the
integration of the software ' into all parts of the
'pufriculum,‘ and the teacher is given more direction in the
use of the packaged materials. iarnon (1985) refers to the
t?end for teachers to be more directive 1nlthe use of lLogo |
as ' ‘Quasi Piagetian Learning’'’. The Logo philosophy of
icgildten teaching iha&selves has - not. proved practical or
pedégogicallg Jbstifiablb. The consequence of implementing /

i writing program such aleDUDWritBF may be, as Fitzclarence

ind Giroux suggest, the transfer of primary educational

)
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decision-making from the teacher in the classcroom to the
dqsignars of the packaged curriculum who are representatives

of ytha dominant ideoclogy. The problem of teacher training .

fFor this role is not considered.

'R . 3
-
'

-
-

Curriculum Packaging and thg'éﬁginass World
: - X

Curriculum paﬁkaaing can alsb be studied in its relatiothip
to thé' needs of the b;sinass world.) For ameple, Apple
Camputer Inc., is focused on the thraafﬁld goals of
improving educational computing, transforminp}aducation, and
making Apple computers the standard in education (Reinhold,
1886, p.32). The difficulty is in balancing' financial

-

consideqations'against educational concerns.

A cucliéﬁl relationship has developed bet »-hﬁutar

businesses and computer education. A damand for\ sducational

séftwaéa creates a demand for computer hardusice and vice

versa, Apple, IBM, Tandy/Radic SHhack and  Commodores are

praqantlu ‘competing for an estimated 2.3 biflion dollars -
2 .

K]

H 1 I
that: will be spent on computer hardware for schools in ths

N !

United States over the next Four years (Reinhold, 1386) .

The relationship ‘between the school and business is sscursd

-
'

‘by the dynamic. Héture of research and development in

-

microcomputer °technologies. Equipmqpt purchased by schools
a - decade ago, at the ' beginning of thé‘popularizat}on of

-

0}
“ - -
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microcompgtﬁrs, is now complatélu outdated. The initial
purchass of hard@are creates a (need for moré updaﬁedb
hardware, maintenance _oPcha equipmant.‘iaachar training in
the use of the new technology, and appropriate educétional‘

sbftwara packages.  In addition, ‘'brands’ of computers are

genérallu incompatible, that is to say, Apple software can
not be Qsed an an IBQ compute;. . Therekore, bfaqd
incompatibility serves to raise the cost anq limit the
usefulness of computers ;n schools. For example, in 1983’
Quehec’s ministry of educatioﬁ. purchased large numbers ofl
tha French ‘ made ‘ Axel "ccmpﬁter for which almqsﬁ no
educational software.existed (Gazette, D'15,B3). Efforts to
producé software were initiated only after the machines were

purchased. ’ &‘

-
«

The 1link between business and education is énhanced by

sophisticdted marksting strhteg;es. For axampie, in order

to use LlogoWriter 8 school must purchase a packaga of

curriculum materials thrcugh a system of site-licensing and

- subscriptions (Y‘LogoWriter nateria;s". 1986) designed to

prevent illegal copying or ‘ﬁboflegging' ('fSite—Licensing
System’’, 1986; '‘Site-Licensing Has'’, 18862 . The
site-licenss, which ‘is purchasa& ,bg an individual schoal
QSSB0.0b to start and $99.00/year thermafter), enables the

school to make as many copies of the LogoUriter master disk

as may be desired. A ‘'Home Use Extension Option'fCSIQS.OQ}

is required if the schogi wishes to send & copy home with a

’ - \ N
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,child. The  written materiasl or ‘documentation’ can nﬁt be
* ™

‘laaallu photocopied and must ba purchasesd at hq additional

cost. The goal qF\LCSI is to licence LogoWriter in schools
across North America (aditqfial commant 1n:Papart. 1986,
5:&0). LCSI - has.alreadu beep gyccassfql 1ﬁ ‘licansing’ the '
state of Minnesota (LCSI,. Yaesu, 1986). If this continuss,
schools will become incfe;singlu dependent on a business

corporation for an- important part of their curriculum.

-

i
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Focus on Knouledge Content _

& . . !
‘The sacond perspective is;a focus on the content of ths
curriculum materials and the way in which the . content may

relate to the larger socisal and politieal context. . Whereas

a critique of curriculum fForm investigates how the

. A ) .
durriculum is presented, a focus on content examines what is

7/

presanted. A content analysis addresses éuch questio;s és;
does the Eurriculum ‘contain a class or gender based bias?{
Who are the promoters of the material and what are their
iﬁtatasts? ‘ ]
For instancs, what are the possible interests of Paﬂg;£
h

in  promoting the Logo philos@phy and how might 't #se

interasts influence the content of a‘Logu based curriﬁulum?

While aducator;ihave tended to focus on Papert's concepts of
‘‘Piagstian Learning’'®, .'‘powerful ideas’’ and "leafning~
wlthoﬁfl a curriculum’’, Logo has its primary orini;s i the

fisld of artificial intelligence (Papert, 1880, pp. 1S6-76).

Indeed, Pisget is placed in the theoretical framework of

"artificial intelligence (p.157). Papert, as a comfijter
scientist aﬁd. matheﬁatician. has an 1ntarest‘1n promoting

" the iﬁformat}bn processing model that may or may not be

! )
shared by educators. . N
Bias '13 also present in the actual curriculum

matarials. For eaxample, coyéent analyses of drill and
] < Q .

~

( ' \y‘ '.r



practice stbla sducational software have ravealad bias
toward certain categories of’bsers (Hawkins, 1985; Kiasler,
Sproull & Eccles, ' 1883).  Analyzing the content of

curriculum mé&arinls designed to teach programming skills is
less straightforward. For instanc?, in the discussion of
‘ﬁ%curriculum form it was suggested that software’ guch as
Logowriter is kind of curr{culum packaging.q Howsver, it
could be ,;rgue@> that 4teachinb programmfna skills is not
presenting a curriculum per se. .Sirdello'(lsaﬂ)‘a;opts this
position as 'he suggests that °''(Logo) alihinates-content

-~

altogether and reduces all education to method; all things
can bhe learnad’through the method 55 computer p;ogéammina"
(p:833): h The goal of Logo .is to teach 8 way of thinking
;hat transcends any specific suhject ar;a. The skills
acquired through programming, Ffor example,  analyzing the
problem, Hdevising a»plan and Finding the ;bugsj. are thought
to be applicable to’ subject areas as diverse as music and’
algebra. The role 5é'tgachers is one Pf managars‘of a sgst?m
‘and not any particulasr curriculum (Sardello, 158&. p.633).

~ .
5\ - {
.

<«

ALY

’

Nevertheless, '~ whether teaching programming is
considered 8 curriculum or not, computer programming, as it

seams to favor certain tgpe$ of parsbnalitius. may contain
)
* 1
an ' implicit user' bias. ' Turkle (186%), Ffor examplea,
“ ‘ - ) . »
.distinguished twe kinds of computer users who she retfercad

to as hard' masters "and . soft masters. Shs describes hard

mastsry as . '‘'thes misﬁaru of ‘tha planner, tha‘anginaor",
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while soft mastery is "fhe masferu of the artist: try this,
wait for =a rasponsé%.trg something else’’ (pp.104-5). Hard
mastery, is similar to Papert's notion of computational

logic. In contrast, soft mastery is more intuitive. Rather
N ‘

than- ggsteﬁatfcallu and 'logiqéllu debugging & program, 8

soft master will tend to experiment, Using this basic

distinction in programming styles, Turkle suggests that

"91;15‘ tend. to be soft masters, while the hard masters are

' overwhelmingly male’"” (p.108).

19
'

o

Turkle is actually describing variations in.styles of

- problem solving. In the interests of developing a critical
pedagogy of the computer, the content of a currficulum such |

as Logo might be best defined in a limited manner as s@mﬁlu'

a computational approach to problesm solving. Dafrhédfin

this way the ‘content’ of Logo can be viewed as containing a

&

- gender based bias. Lo ’ o

Vi
\~

N
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Focus on Classcoom Social Relations

)

The. third perspective focuses on the role of the socisl
relations of tha classroom, for example actions, langusge

and dechar expactations, in promoting cectain attitudes and

'

of meaning Functionq thfough classroom social relations to

lagiyimxzé"tha posiéion ind privileges of specific nroupé of

‘values, Tﬁe parspactive assumes that a ‘'‘hiddean curriculus™

students’' (Fitzclarence & Giroux, p. 471). ( :

)
B
il
I

Classroom - sxpsctations may  includs thosea which
influence how the computer is to be used for students of
different socipl - class or ﬁendar. Girls, for examplas, tand

?

to use computers for word or data processaing while boys use

,compu€grs for programming (Lockhesd, 186850 .

t

ﬂlfhounh the threse focuses - content, angnind social
relations ‘- sppear in many ways to overlap, each teveals a
different aspect of a given issue. For gxampﬁa. gendsr

equity .in computer use can be studied by focusing on the

form of the curriculum materials, their content, or the

social relations of the classroom €111]. The three

. perspectives are complimentary in that-each adds to a more

O

holistic understanding of the 1ssus. - Posed in tecrms of
classroom social relations’ the question of gendér squity is
whether or not equality of opportunity, or equity of access

to coﬁputers and computer skills axists in the schools. In

- £
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this perspsctive, it |is generally argued that (f a gandpr
based differential exists in accegg to computer skills, and

knowledge’ abéut computers and .associated information

N ¥

tachnnlbaias is npecessary for membership within the
° ]

contéolling sdperstructure, thp- axisting male-dominated

system will be maintainad' (Hawkins, -188S5). ’ ‘
o -

i

Gender associated differences in sttitudes toward

L) ~

computers. do seem to reflécf stere&tuped attituoas and

expectations concerning women, mathematics and technology in

. general. Lockheed (139853 and'othérs (Becker, 1885; Stasz,
Shavelson & Stasz; 1885) argue that if such sxpectations are
changed, for example, tﬁrouqh the influence of the teacher

in the classroom, equity in interest in computers and sgual

2

participation in computer LK use may be possxbla.¢ For
. Sy

instance, Becker (1985) suggests Ehat ‘‘the prasance of

large numbers of women computer-using teachars as implicit

~

role models for female students may be an important factor

*in any future decline of the aésociation bestwesn gender and

computer skills'’' (pp. 147-148)., ™
i k

The limitation of a perspective focusing primarily on
classroom social relatfhns. is that the computer itself is

sasn rimarily as ‘a subjective hadxum. For instance,

‘Lockheed (198S) describes the computei as similar to a

Rorschach inkblot. What is missing from this view is a

<

consideration of the influence of ’tha content of the
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software and the form of the msdium. Turkle (18SB0) has
psrsuasively argued that ths computer . is more than =a
Rorschach, that is to say, it is 8 projective as uwell as a

subjactiva madium. The issus of girls and computers is

therefore morae than one of gandar¥based differsnce in

attitddas toward computer taEhnoloﬁu causad by stersotypas.
If an ideology is wuwritten into sducational softuware, the

' i
software itself legitimates the attitudss.

Hawkins (1985) suggests that in order to incraesase
squity in the educationaifusa of computers '‘attention Aust
be paid to software design’' as well as °‘‘'the organization
of children's classrﬁom experiénCas" (p.178).
Nevartheless, any sttempt to reconstruct software is limited
by the form or chacracter of ths medium. That is to say, the
computer is limited in programmability to raﬁxonalitu aﬁd
logic. The ratioqalxtu of the computer may override any -
attempt to. completely ‘'reform’ software in ; libarative
sanse, Lyman (1984) among others (Kiesler, Sproull &
Eccles, 1983; Kolata, 198%), have-criticized the biased form
or chara;:tar~ of computer softwars. Lyman suggests that all
software ‘'‘contains 8 cybernatic model of knowlédge derived
from tschnical éulture .. . it is ambad?ed within an
everyday male culture of aggressive - image “65 coﬁtrol”

(p.87).

Therefore, even Af a gendar bias is removed from the
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content’ and use of softuware, the software should not be
treated as a nedtral educational tool. As discuased in the

pravious chabtar word processing does not contain an obvious

usbr bias. Howaver, word processing programs, as all
tomputer programs, are written using prihciplas of
scientific rationality. Because it is ﬁ?ten overlooked @and

taken Ffor granted, the character or form of the software and

the \educationaﬁ ideology 4implicit ‘in it may have the

d LY \'

greatest influence on how we write, hou we think. and

ultimately, our view of ourselves.

-

In summary, this chapter /hasc outlined how axisfing
critical approaches for studying ¢the relationship betuwsen

schgol and socisety can be applied to the role of the

A

computer in the classroom. An examination of the computer

in relation to knowledge form, content, and classroom social

—

relations reveals that there are unintended implications of
: (03

computer uss. Gender role stereotyping, Ffor example, is
supported by the form and content of computer soft@are. and
&

by teacher pxpectations and q}aésrobm practices and

procedurss. ~ >

A J

u\’
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CHAPTER 'Vl
N

CONCLUSIONS '
1t bhas basn argusd that the comﬁutar may have a role in
language development and therefore socialization. Concepts
such as msducational ideology and hidden curriculum werse usad
. .

to 'davsiop an alternative framswork in which. to study the

role’ of the Ccomputer in the educational procggs. The

_cbmputar was depicted as a powerful,. ‘but not nautralu
teaching medium. 1t was sugga;tad t;at norms, attitudas,
and values tha; sﬁppoét the dominant culture ars laarnedqin
addition tb explicit learning goals. Sciantific raiionalxtu
and gender rolﬁxstareotgpxng were introduced as two sxamples

of the transmission of education ideology thrpunh-gomputers.

N ~
<

The concept GF scienﬁiflc rntionalitu— as defined by

Garfinkel, was also used to amphasiza that an uncritical use

of tha computer 'in the sthoois has tha potantial to

.reznfbrce and sthbilize 1nequalities thnt axist ‘within

sociaty, in that it limlts QUr-intarpragivq prqcpdurés.

!

‘Ward procassing was discussed in detail to underncorp that

l

_.computer use is an nctivxtu that onlu—app-lrs nautral

' Finally, the ability of the computar to 1nfluanca classroam
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‘knowledge ' o

three levels - knoyledge form, gpntent, 'and.

classroom socC ions - was described, The ex?mple of
gendsr sterqotuﬁing was' used to Ffurther illustrﬁte the
7 implicit learning associated with coméuter use in schools.
{

*The important point is that meanings and the way they
are arrived at and f}ansmitted is not an obvious proce;s.
Intersubjectivity is‘problamatic in all ;ocial interaction -~

.Q?nd it is particularly problematic betwesn children and
éab{Ps. . Nevertheless, the assumption is ma@e thaﬁ children
and \iﬁelts share the sams meanings and ihterprétation;.
Hnwavsé;l such an assumptign does not take into caonsideratian
fhe differences betueen :tha adult’s and tﬁe‘child’s frames
of .reEa;enca. That is to say, adult and child cultures are
distinct, but it is assumed that meanings are ;hared by all.
ﬂackag (137%3 and Roth (1897%) note ghat teachers'also take

' fhe‘ child's point of view for granted. The result is that

5

~ in order to be successful in school, children must adopt the

tsacher'’s Erahe of reference, which in turn is based on an

-educational ideology (éea.,fo; instance, Persell, 1877).ﬁ
Similarlg.‘*edgcational :ideologg is transmitted through
_coﬁpgter software by a programmer. Bscauss;‘as Weizenbaum
stfassaé. the computer can not ‘know’® human language,
vchildrah mus; adopt the frame of reference or cantext of the
9'} o - comﬁutar and thereby fphe coméuter programmer . Tﬁe Eofmal

language of the computer is based on a sciantigzb
N . [

o

;!
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rationality similar . to that described by Garfinkel C(1867);

the steps in the soclution of s problsm are compatible with \

the rules of formal logic, the slaments or steps within the

problem  are semantically clear and distinct, “the

y -

clarification of constructs igr the main task or the first

priority of the project, and the steps within the problem

are compatible Gith scientific knowledge and

presuppositions. Scientific rationality is in turn related

to Papert’s (1880) concept of procedural 'loa1c°1n which

o

children . learn to think in a ‘"step-by-step, literal,
~mechanicai‘ Fashion"‘ (p.27). . There is nothing essentially

‘weong’ in  using the rationalitiqs that characterize the

“h

scientific theorist. However, by ﬁpcu;ing exclusively on

the four "sc;antiéic rationalities we restrict our choices

and limit the number of meanings we  can drau on.

) Finally, Papert's insistence on .the distinctivenass of

procedural 1logic avoids the quastion of whether there reallu

14

is° such a thing as sciantific rationalitu. ‘Lo that

scientists - just as thd ordinary parson ~ must use the
practical rationalities. Ggrfinkel stgtus that the
scientific rationalitiss . '‘occur as _stabia- properties of

actioﬁs and as sanctionablie ideals oplu ‘in the cass of

actions governad by the attitude of scientific theorizing®’

!

(p.270>. Howsver, Becker (1987), drawing on Rorty (1879,

1882), notes that the scientific rationalities do not

reflect how scientific theorizing and investigation actually’

-
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takes place. -

L)

Real scisnce proceeds by viclating, in some masasurs,
all the positivist ‘rules in the name of getting some
© w=mcisnce dons; cutting corners, appsaling to authority,
inserting personal opinion in plac of certified
knowledge all over the place. (Becker, p.26)

Nol écianca, then, is cuﬁpletelu Free of the interprstive
proéadures or ‘rules of thumb" that characterize the
aﬁfxtude of everyday ligL. If/ scientific rationality or
procedural thinking are ﬁot the usual stratigies of aithqr
9Qaruda§ or scientific thebri;ing: the value of Papert'’s
Logo based c;assrooms ‘(that is to say, the values as
formulated pg Paﬁift) is questionable. . Although tasearéh is
incoﬁclusive. -word processing’ and gender role ?te?aotupinn
were usad as examples simply toAindicate th;t scientific

rationaiitu and procedural logic are important concepts to

L4

-bes further investigsted through research.
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It is important to note that 'a child’s individual

3

histcry qnd _personal - éhoicﬁs"affect his or her computing .

experience. Solomon and Gardner (1885) suggest that

rather .than assuming . 'that the technology controls or
aFfect's perfaormance and cogniti®% of learners in any.

. detarministic way, lessons from past research on

N te;eviéion .suggest "that individuals mold their own
* experiences " by the traits and goals they bring to the °
'encaunter, .the ‘way they apprehend the technology and
tha. situation, and ‘the particular volitional choicas
they : make. In. so doina,°learnqrs,'particularlu when

. given " interactive opportunities with computers, are

likely to affect the widy these opportunities are going
N to affect them. (p.16) - i

1Y
é »
A\ ¢ ]
R R

Y

Nevarthaless,‘ control - through unintended learning -

)

remains an issue that must be considered. As Persell (1877).
notes, determinigm does not 'ﬁava to mean the axé;t;nn of
total and _ineviﬁéble.cOntrol. 'It can also be understood as
"satting iimits"_ and" "exerting- pressurss’’ '(p.7).
Therefore, while a child doe; have inpdt in forming his or
her meaning of .the computing experlenca, it~1s iﬁput‘within
the limits and boundariég of an educationai ideology. A
critical ‘padagcgg cE‘the computer - one which considers its

‘social, cultural, and ideological context - may snable a

child to appropriate the technology for his or her purposes.

-

P

An important limi£ation of. the crit{que outlined in
this thesis is .that it can be parcaiveg as providing
description without prescription. A valid criticism of ths
new sociology of education is that it has baén primarily
cancernad with descriping problems and nat with suggesting

?

ways to rectify problem situations C[12].

~

.~
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It seems clear that computers ares not going to go sway.
Indeed, this thesis is not an’' argument =fér or ag ipst
computers, but rather & proposal .far' the adoption of a

critical ﬁedadoau' of bomputsrs in the séhcnls. Tharefor

the question must - be raised of what would constitute
‘raspaonsihle use of computers in schools? 1Is it annuaﬁ. for

example, for teachers and children to simply be aware of fha
limitations of the computer and its possible effuéts on
usersT? ',Perhaps. as Postman (iSBSj suggests in taferayce tb
television, the character or what I have ;afarred to as the
form of the technology. should: be made a part of whattis
studied. Rckno&ledqzng the computgr’s restrictive ind
limited character may be &8 stﬁré to recognizing tha.trua
potantial of the computer in education. Iha&lxs to sau: the
computer would then be free:' from the .role of being all

things to =®ll people in_ all situations. A cautionary

'approacﬁnfotcomnytar‘use may include as its presuppositions;

l.Computers are not a neutral tool.

2.Computers are used differently by different children.

3.Computers ..are used differantly by differant aged
children. ’

, AN
4.Scientific rationality is onlu‘ﬁna dimansion of human

cognitaiorn.
Rassarch whach begins with a consideration of the computer's
rastrictive character may yield results that point to
spacific uses of the computer that ares dsveslcomantally and
pedagogically justifiable. Future résearch could also be

dirscted at invastiqating the meaning children assign to the

70 .
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‘computer. In' Papart’s educational philaosophy, the intanded

curriculum or message sent is the davblap@ant of procsdural

. f

thinking skills. . Analysis of a specific, defined aspact of

,

the hidden -<curriculum s focusing and the curriculym form,

-contant,  or classroom social relations -~ may provide insight

’

into both the message receivad and the unintended message.
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Notas

U

' 1,For the sake of consistsncy, Logo will be written in the

lower cass throughout the thessis with the exception of an
author's wse of uppsr cass iR a direct quotation. Journal
article or book title.

2.Based on the three ways of studying the hidden curriculum

described by Fitzclarence & Giroux, (1984).

3.6arfinkel (1967)  identifiess the four sciantific

rationalitias ax; o
a)Compatibility of ends-means relationships with
principles of Fformal logic. By this Garfinksl mesans that
a problem 4is arrangsd in such a way that the steps are
compatible with the rules of formal logic.

\

b)Samantic clarity and distinctness. HMeaning a concern
for the clarity of the definition of a situation. The
alaments or steps within the problem are tharafore
semanticallu clear and distinct

b

cl)Clarity and distinctness ‘For its own saka'; Meaning
that clarification of constructs (of the body of
knouwledge, fules of the investigation, interpretive

procadures) - is the main task or the First priority of the

‘projsect.

d)Compatibility of the definition of a situation with
scientific knowledgs. Meaning all the steps within the
problem ares .compatible with scientific knowladge and
presuppositions. Anomalies or discrepancies are
accommaodated to fit the accepted body of scientific
knowladqe. -

4,Cicourel "usn. pp.40-41) lists and daescribes the

characteristics. of - several interpretive procedures or
‘rules of thumb’' used in averyday situvations. .

. a)Participants in dgocial interaction ‘understand’ more

than what is actually made axplicit.

C p)Participants 'make sense’ of an interaction by
- Supplying meanings evsn if the intsraction is not clear
at a particular point in tima.

c)Participants  supply missing information by drawing on
what they already know about a particular situation.

d)Participants delay judgemant of each other’'s ‘doubtful’
statements assuming that details regarding discrapancias
will bs supplied later.
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S.0ther examples of word processors intended for uodnq
, users are Snogpy Writer, Random House Inc., snd Islking
Screan Textwritsrc, ISTP, Computing Adventuras Ltd..

6.The six states that requirs computer instruction in
schools by law ares Florida, Rhode Island, Virginia, the

District of Columbia. Indiana and South Dakota (Christen
. & Gladstone, 18984). "

7 .For exampls, Carnagie Mallon Unzveésxtg. Pitéﬁburqh. PAa.

" (Friedrach, 1883), and Drexel University. Philadslphia,
PA. CO-quod‘ 1987). .

B.The goal of ths ‘five ysar plan’ éor the introduction of
computers in Quebec schools was changed from S0.000 to a
total of 26.000 or an average of 8 per school. ('Quebsc's
Computer ', 1985).

8.Sse for instanca.- Apple. 18739: Parsell, 1876; Young,
1971. v :

10.W:th reference to an article by Larnnﬁ €198%)

11 .Gender equity 1n computer use 18 the focus of increasing
attention, Most studies tend to focus. on bias in
‘software content or classroom social relations. See for T
axampla, Bscker, 1985; Fetler, 1885S; Hawkins, 13985; Hass
8 Miura, 1985; Linn., 1885: Kiesler, Sproull & Eccles,

1883; Lockheed & Frakt, 1398%: NMandinach & Corno. 198S:
Naiman, 1982;: Stasz, Shavelson & Stasz, 1985: Ware &
Stuck. 1985; Wilder, Mackie & Cooper, 1985,

12 .Ses Karabel & Haliug (1977) for =a cratiqua of the
contributions of the ‘new’' sociology of sducation.
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