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Consider the following scenarios.

* Pet Monkey!

Mrs. Bell teaches kindergarten in a school district zoned to increase I
tegration of underrepresented minority children into its predominan .
white schools. She has a class of nineteen and begins a lesson with eight st
dents on the concepts of animals with four legs and pets. She draws two
wa.mmﬁm?um circles on the chalkboard, and says, “The blue circle is for mmrﬂﬂ
e that have four legs. The red circle is for pets. Now [ want you o
ol some animals and what circle they belong in.” . them
w_u,.ﬁ..}“%w.m Q.ﬂ__mwg clamor to make mcmmmwaoa. Mrs. Bell QC&%@Q_"..M or in
bo nh?hvm ..m.m mB.S_.w_m belong (in the blue circle, in the red cir m? their
both and thus in their intersection). She also asks the children to justin 1k 10

“Bon. Then, with each correct classification, Mrs. Bell hands her cha

SOmEonn 2. ’ —Qm or
in ?M.MMMM«SB@ 10 the board and makes a mark in one of u..mM.“M takes
oo HeTsectig 3 ;
place on. During the course of the lesson, the following 5
K
sptred by Epnat . mong
oy .,qn = Emihovich (1981}, whe studied interaction patterms 2

HACRon of Sy race 2nd gender
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Mrs. B:  Shannon, have you thought of another animal? (She calls on a
petite girl, who has been waving her hand madly.)

Shannon: Yes, a monkey:.
Mrs. B: And where does your monkey belong?
Shannon: (Softly) In the red circle.

Mrs. B: In the red circle? Why does it belong there? Is a monkey a
pet?

Darren: (A boy who has been clowning around, paying no apparent
attention to the lesson) I know someone who had a monkey for a
pet!

Mrs. B:  (Ignores Darren, paces in front of the board holding the chalk
close to her chest) But where do you find monkeys?

Chorus: In the circus!

Mrs. B:  So, is a monkey a pet if it’s in the circus? Shannon?

Shannon: (Softly) Maybe.

Mrs. B: (Tries again) But don’t people usually keep pets in their
homes? (Shannon nods) Monkeys aren’t usually kept at home, be-
cause they don’t make very good pets. So where does your monkey
belong?

Shannon: In the blue circle. (Mrs. B hands Shannon the chalk to put a
mark in the blue circle.)

* Beginning Spanish?

Pete and Richard are high school students in a third-year Spanish class.

The teacher has put students in pairs for an “information gap” activity in

which the two participants sit opposite one another with a wooden barrier

between them. Both have a diagram of puzzle pieces, and the task is to work

ogether in Spanish to find out and draw what each other one has in front of

”_.:_. When finished, the partners should have a representation of the same
_mmﬂms.

Pete begins the activity.

Pete: Oh, un momento. El semicircula faire...um...no, :c.?:«._ EMM
French (general laughter)...um...el semicircula ﬁ.mm_,mmrm de &l...
~--de el botém...which way does it face? Down, right’

x-.hv-nﬂ&u >:.:um<

Pete: ; Arriba?

Richard: o;

b
The Onve

. ho arn
“15240n in this scenario is taken from Brooks E.ﬁ Donato (1994),
PProach to understanding the discourse of foreign

gued for a Vy-

Botg
kiar, , language learners.
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Pete: Oh, we're all screwed up!
Richard: Okay, hold it...um...no dere—no arriba.

What is going on in these scenarios? How might we explain the ey
described in terms of the learning theories discussed so far? From a _umrmﬂmam
ist perspective, we might say that Mrs. Bell in Pet Monkey rewards no:mnh.”v
sponses with the chalk and opportunity to write on the chalkboard dEM.
Shannon is rewarded only when she acknowledges that a monkey is not a va
and so belongs in the blue circle instead of the red circle. Darren, on the other
hand, is _.mzoq& by the .womnmmﬁ .EF prompts a logical hypothesis that Mrs.
Bell considers his behavior disruptive and hopes to extinguish it.

An information-processing perspective on Beginning Spanish would
suggest that Pete and Richard are engaged in decoding and encoding mes-
sages about the task at hand. Pete experiences interference when he retrieves
the French word faire from memory instead of the Spanish word he is trying
to remember.

But Fﬁ.m we now understood all the events related to learning in the
two scenarios? Some researchers have argued that current theories of learn-
ng m.:.a development overlook the social and cultural context within which
Mmm::;.c n_méc_ow«:mi and learning occur. In other words, the events in Pet
.Bmﬂxmv_,m:g wﬁ,miism Spanish do not take place in a vacuum, and so they

stbe infused with expectations and patterns of interaction thatare cultur-
ally based.

; 3
i mﬁ m"ﬁ Monkey, for example, the teacher might be viewed as ﬁm%wﬁmm
a:ﬂ cew aphor of teacher as authority figure. She, after all, has know iﬁxma
_m..:% . mnr and it is her agenda that prevails in the classroom. h:_ER:n, o
o z., annon appears to in Pet Monkey, that there are right m:ms,m_‘.w te
§ the teacher who has th . ‘nning Spanish. ¢
and Richard wc : em, not other students. In Beginning trol the
orchie use English (their first language, or L1) to help them con b
em-solving task. This ; d language resed
Mg s metatalk, once seen by second [ang=eLr o oo
> 45 nonrelevant task talk, plays an i Ant role in the participan
tablishing mutya] , plays an important role in the p

By i goals and control over the learning task.

n this chapter, th o deve
learning is shoat ey, e cultural context of cognitive d€
than curriculum ”._n%.. Of central importance is viewing educa
broader context :.:r Instructional strategies. Rather, one Ecw“
Which individyals OW culture shapes the mind and _uqciamw ;
their powerg B S construct worlds and their conceptions omm b d E::a_
fa £ _.sz_u _C@Omv Itis i hat mcn_m_ an her

actors have not b a). It is important to note that SOCT 45 of
“en entirely ignored by the theorists discu®
Piaget i
,in
that childrep
aﬁio?:m al

Particular, include
.WBEE. and he
r:oi_aamc.

d socia > >asa p
social knowledge tions of 3 nﬂ_
ntende

placed great store on the ac
But, Bruner and Bornstein (1989 €©
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It is our view that developmental psychology [has] been dominated for a
decade or two by theories that [seek] primarily to formulate explanations of
growth and development in terms of intra-individual factors: processes of ac-
commodation and assimilation, of impulse control, of learning, of genetic pre-
disposition, of cognitive representation, and so forth. When issues of
interaction [are] treated in these theoretical accounts, it [is] usually in the spirit
of taming them by showing how they [are] simply sources of variance that
affect such processes as those just mentioned. (p. 1)

Interaction is therefore important to consider in its own right (Bruner &
Bornstein, 1989), and it is this focus on interaction that distinguishes the the-
ories discussed in this chapter.

The work of Jerome S. Bruner is presented first. Although his approach
to cognition has changed over the years, Bruner retains a belief that a theory of
development should go hand in hand with a theory of instruction. He re-
flected recently about his career. “I never felt I was going into education. If you
didn't take into account this most powerful institution—schooling—how
could you talk about cognitive development?” [conversation with Jerome
Bruner, October, 2000, as cited in (Lutkehaus & Greenfield, 2003, p- 409)].
Therefore, implications of his views for instruction will be discussed as his
theory of development unfolds.

In the second half of the chapter, the ideas of Lev Semenovich Vygotsky
(1896-1934) are examined. There has been a resurgence of interest in the theo-
”,__mm of Vygotsky, a Russian psychologist whose writings were originally pub-
mmcmm_: the late 1920s and early 1930s. Wertsch (1985) described <<mowm_.$\ as
By ﬂ.s:, scholar whose interdisciplinary ideas preclude one from consider-
%mi_ i Gily a psychologist. Today, these ideas provide information for theory

Opment in both developmental and educational psychology.

B o :
funer: Going Beyond the Information Given
Re .
Eanwumwoﬁﬂ Chapter 6 that one of the hallmarks of developmental theory _,m
Order to, gy _m n endpoint to which all children are assumed to develop. In
count fo Ev ain how this endpoint is reached, developmental theory must .ﬂ-
ANisms. by ¢ states through which children pass as they aﬁ.mfﬁ and the Be.n, -
&Kc&m%\,_ Which transition occurs from state to state. Like the Ewo.:vﬁ,m
. First M the previous chapter, Bruner proposed answers to these @:m,::o:.ﬂ
¢ 5.5_1: > nd 3«.@ most, the outcome of cognitive n_mei:v_.sm:v.mo_‘ rune ”
from ex & That is, the well-developed mind, the intelligent mind, Q.S:mm
Y mm,:m:nm “generic coding systems that permit one t0 g0 vm.,,::w Hr
.20 possibly fruitful predictions” (Bruner, 1957/1973, p. 234).
aim of education is to make the learner “as autonomous and
a thinker” as possible (Bruner, 1961, p- 23)
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Jerome Bruner

The attempt to understand both what it means to know and how one
comes to know led Bruner through several phases in his early empirical and
conceptual work. When Bruner was a student in psychology during the
1930s (he did his undergraduate work at Duke University and his graduate
study at Harvard), “the mainstream world of psychology...was dominated
”N:H.f:wamo:m:fi. empiricism, objectivism, and physicalism. m:ﬂ:-.sw
5?&3: wm:”«:“:"ﬁf s;m:wm:::ﬁ to a man swimming against that Bm“:,.
chologists msm.:\ : 83, _c 59). He was interested in the work of Gestalt vow.

v_mcf_m:_rgh.c :_:m anthropologists, and cultural factors later came to

’ Taking tor .«M € in his theory of cognitive development.

The firet Smdnmﬁ“.f ﬁﬂ_‘. the bulk of Bruner's work reveals two major .rm_.:w-”
through which :..:é M:“Mﬁ_.:mdnr. . representational systems nZ._Qamn Hnﬂn_u_m
of Culture in the (. ..,?:Ea their worlds. The secand pertains to HESCE
_fourse of cognitive growth and of schooling as an instrt

:&2:?::::. 4 i |
v >y ::7: m.Sv__:.wm::: of human intellectual ﬁCEm?: ipre
) Let us consider a.ma.,rmsi._dq aim:

The
: € Modes of xm?&i_::.:c:
( ?E:..? a5 _._,_3\ -
"y %

Tegularities i their

%10 Brune

HVed ¢ Wer

: t
TOW, must acquire w &

VIroniment”

T 81 inter tion be
a
_::x e

ays of representing the g
(Bruner, 1964, p.13). This involves: ve
tween basic human capabilities that _.&3
Tiod of years and :.::?._:v\ invented »...ﬁ_q::_:n_ .
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%Emm?mmm mEv:mmHmo:rmmmnmwmgr.:mm.:ﬁomdz?m growth, then, is in a
ior way from the outside in as well as from the inside out” (Bruner, 1964,

Nm__v. Although it is &Bo%.w:;vo%&_m to m:E.m._w separate discussion of
these two aspects of nomb.:Em .am<m_0ﬁ5m:v z.:m section focuses on the
inside out and the next section discusses the outside in.

Based on his study of human evolution, Bruner proposed three systems
by which people structure their :z%&.&:aim of the world. In particular, he
m:mmmmnma that humans respond to :.am: environment through action or pat-
terned motor acts, through conventionalized imagery and perception, and
through language and reason. These capabilities formed the basis for the
modes of representation that Bruner called enactive representation, iconic
representation, and symbolic representation.

Enactive representation refers to “a mode of representing past events
through appropriate motor responses” (Bruner, 1964, p. 2). Young children, for
example, may not be able to tell you directions to the store from their house,
but they can take you there by way of a route previously traveled. Similarly,
many adults may not be able to adequately describe or picture the layout of
their office complex, but they negotiate its corridors with ease every day.
Likewise, pianists have described the need to play a chord on an imaginary
Piano in order to know how it will sound; their fingers seem to carry the
meaning of the chord. Some types of understanding, then, appear to be rep-
resented solely within our muscles.

Iconic representation enables the perceiver to “summarize events by the
selective organization of percepts and of images, by the spatial, temporal, and
qualitative structures of the perceptual field and their transformed images”
(Bruner, 1964, P-2). A child who can draw a map depicting the route from
“M”:ocmm to the store now represents her experience and c:nm.qma:&:m.i

foute in an iconic mode. Likewise, a person who has experienced a fire
w_w_m_z represent his understanding of the experience in images of red-hot

Eow‘. black smoke, and charred remains. Ny
, és_w:w:.% mv:svo:.n representation comes about with the acquisition o.m
si&:.f.c system [which] represents things by design features that :i:.&w M
vaswﬂ h_Sa arbitrariness” (Bruner, 1964, p. 2). Language, for example, :.M e
ence. Zwo”w:&o_ system by which humans can encode and EE.@%& mxnp“._.-
and id only do words stand as arbitrary designates for objects, events,

with > they can be combined to Prédie S bejond abir o e S8
IMageg o acts”

“

5Ymbg) (Bruner, 1964, p- 2). The same is true, of course, ::. A.:rw_.

b ; _ér_ﬁjm. such as the numeric codes used by B.:r.\.ap.:n_m:v
1 Provides 5 summary of Bruner’s three modes of representation

The 5

CGuence of R

the 1,

tpresentational Stages. Although Bruner v.____.;ﬂ& m:,ar»
to g .:m intellectual development moves from enactiv »..4 .n:“_v_“c
Mo g i POliC Tepresentation of the world” (1966, p. 49), he is also
OF the statement that “any subject can be taught effectively in some

1al COurge
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(E71 Bruner’s Three Modes of Cognitive Representation
TABLE7.

e
e

N —

Mode  Definition Implication for Instruction
vt
Fnactive  Representing one’s understanding  Use manipulables and tactile

through motor responses instructional strategies with

> Young
children to teach concepts with
which learners have ng prior
experience,
Iconic Using images to represent Accompany instruction with
understanding

diagrams and other strategies that

appeal to the imagination.

Symbolic  Using symbol systems such as
language, musical notation, and
mathematical notation to
represent understanding

Use familiar symbol systems when
?..EZ:M new concepts in a subject
with the learner already has prior

experience.

intellectually honest form to any child at any stage of development” (Bruner,
1960, p. 33). How do we reconcile the two?

Stage theories like Piaget's (see Chapter 6) hold that developmental
stages proceed in a fixed sequence, transitions among stages occur at certain
approximate ages, and certain logical operations develop at each stage. In
addition, the operations of each stage are both more complex and adaptive
than those of the preceding stage. A Piagetian would consider it futile, there
tore, to teach any subject requiring logical operations to a child in a stage
where these operations had not vet developed. ,
zmxmwﬂﬂ:mn ﬂ contrast to Piaget, believed in the invariant sequence T.“
Emr m.a _Mmsmn s.rﬁ.r children pass but not in their age mnwmz.m.m:nw_a_m
i oy .“_mw Mrﬂ nfluences from the environment play a m.m:;.nm:daw
the fact »w%m rﬁ_m Internal vavz.&mm that learners possess. In onrﬁmsana
Sendatioe Enw _.“ dren acquire enactive, iconic, and symbolic modes © menta!
i ;m oimm" oam_.. supplies the inside out part of the mmém_ovmxm ol
Nation of roi_ nﬂ n aspect of development is explained through NM”E% of
these Soamm,;mmm Mw:osamsﬂ specifically influences the mnnw%&o "

There are Hences are discussed more fully in the nex

. . ioginction W
theory betygen mﬂm»ﬁ WO important implications of this m_maﬂnw%,z.
readiness for |, “rand Piaget. First s that it redefines what i adic
ness of the _m.m

_ B s
:M.Masm. Whereas Piaget might speak of the cognit! mm:z%,.
Matter, Bryune, Soﬂﬁ_m :zm erstand the logical operations Erm_.m:md_:_w amner 10
= as . ; e
itis to be 1, iy Fﬂﬁ%ﬂ the subject matter is ready for mﬁa%pa

%035 t0 matep, th ords, has the subject matter beer tkehauts ¥
Cognitive structure of the learner (LU

€ ::Q.:mr
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Creenfield, 2003)? “Any idea can be represented honestly and usefully in the
i ht forms of children of school age” (Bruner, 1960, p- 33). The task, in
Eocmﬂ.m view, is one of translation, and the challenge is to provide problems
ﬂnﬁhm::nzo: that both fit the manner of children’s thinking and tempt them
Msa more powerful BOQWm. .
Bruner (1960) described an experienced teacher of elementary mathe-
matics, for example, who recognized the need for presenting material to stu-
dents in terms they can understand. In the words of the teacher,

Given particular subject matter or a particular concept, 1t is easy to ask trivial
questions or to lead the child to ask trivial questions. It is also easy to ask impos-
sibly difficult questions. The trick is to find the medium questions that can be

answered and that take you somewhere. This is the big job of teachers and text-
books. (Bruner, 1960, p. 40)

Consider how this view of readiness compares with that of Ausubel (see
Chapter 4). Like Bruner, Ausubel believed that instructional materials should
beappropriate for the child. But Ausubel defined appropriateness in terms of
the child’s prior knowledge—i.e., what she knows and how she structures
that knowledge in memory—whereas Bruner considers the child’s dominant
mode of thinking as the basis for appropriateness. As we have seen, the two
are certainly related in that more knowledge of a subject correlates with the
ability to think symbolically about that subject.

. >$E.:5m an invariant sequence of developmental stages and consid-
M“ﬁm learning difficulty to be a function of the interaction between nEE and
R ac_m Mﬁ Matter ﬁcmmz.dma raise a second important implication. Z_NE not
V(.B_um_”..nm well as nr_._n:.m? pass through the same sequence of enactive to
P ox Mm.ﬂ;mmmwm‘:o: when .ﬂrmu\ learn a subject .?.ﬁ which they have no
growth %m w._m:nm. We .r:o,.z little about the conditions necessary for the
Noteq rchwme and iconic representation,” wrote _,wE:m- (1964, p. 3). I.m

’ er, that adultg J\Enm:w:ﬁ::mmnmnm_:chc:ﬁochﬁonn

Skill ang pr.r o : :
Actiong, Practice before they are able to develop an image representing their

~: 2 .
before ﬂ:omzdmn cases, as well, adults may require practice with iconic forms
Samp|e Y €an understand

2 and use a symbolic mode of representation. For
duceq mmﬂ _”:m Course taught by a colleague of mine, adults were being intro-
“hen the N :nmw time to how a computer works. They became frustrated
::Em_: Su,\ XPerienced difficulty in comprehending what the instructor
Proveq &m.ﬂm *Imple operations. Even diagrams of a computer’s m::nﬁczm
Boarg With :m,:: for the class to understand. Finally, the instructor built a
ards Hm?mm i 'ePresenting addresses in computer memory and removable
oput, ﬂo_.mmmz::m bits of information. Actually moving the cards through
:samqﬂooawm. and output met the students’ requirement for learning—they

through action. Whereas symbolic representation is likely to be
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sed for learning something new in a S:::m._, topic, then, learners of al
. . resort to enactive or iconic _.o?cmo:”m:oq 27@3. they encounter
memﬁrﬂas.;_. Indeed, Bruner (1985) Hmncms_Nwa this possibility wh
called his theory a “bogus stage :,#.OJ“ ; a true stage theory assumes
tionship between age and stage of development.

I ages
unfa.
en he
a _.mwm.

Sequence and Instruction. The enactive through m.nc:ww to symbolic repre-
sentational sequence of intellectual development ::w_:,m an optimum se-
quence for instruction, :E:c_.@ one that progresses in the same direction
(Bruner, 1966). Any domain of knowledge, Bruner contended, can be repre-
sented in each of those three modes. “When the learner has a Em:-aﬁ.m_ova
symbolic system, it may be possible to by-pass the first two stages. But one
does so with the risk that the learner may not possess the imagery to fall
back on when his symbolic transformations fail to achieve a goal in problem
solving” (Bruner, 1966, p. 49). This seems to be precisely what occurred in
the computer class described above. Although adults presumably have well-
developed symbolic systems (i.e., they read and understand language, and
they undoubtedly have had the rudiments of mathematics), these systems
failed when the instruction was entirely symbolic in nature. Because the stu-
dents also failed to have corresponding imagery to fall back on, the instruc-
tor was forced to begin instruction in the enactive mode.

. To determine what mode of representation will be optimal for instruc-
tion, then, requires knowing something about the learners’ prior knowledge
and .ao:::m:. modes of thinking. Are they capable of symbolically repre-
senting the to-be-learned material? Or should the conservative course be fol-

lowed and instruction developed that follows an enactive to iconic to
symbolic sequence?

B M ﬂmmm% H”._cﬂmrc:j also be considered when this decision is :amp
dently of th gued that “optimal sequences...cannot be specified inde
MUM..W&::N »““rm._.ms.w”_ww_:_d in terms of which final learning .pm to be _:A%ﬁ“n_.,.
the desirable .é..;A . v..s Jirﬁ Spaed ot _cm:::m or transfer of _m.ﬂ:,:r,_:..
cluded in the M " :ﬁ.« dictate what representation modes v,ro:i vw,g_
goals. The gE_:Jwﬁ_,cfgc:. And these, he noted, are sometimes antithe ?
el S:ﬁaajww O transfer :.:.ﬁ has been learned to new situations may _q“r
sentation, C ::.,.mqa, "_:,:n....o mnr._n;é and may depend upon symbolic _.%?,.
learned materig ”m_«: learning time is short, of necessity, and the ﬂ,.mé

ionic representation of . o pPlex, learners may only be able to 3¢

Let y o Whatthey understand. :

matics, a»fm.:ww._w_ﬂm_ M,wo 7%2:«.,:8_ examples. In the learning of ”.M”..ﬁ.
o concepts to wc_<m.m “Mn 1:::.<. nclude that learners can mﬁm:t :fa.”mm%m is
tand depends —,L_:aé of problems. Transferability of r::s, So, for
PON a true understanding of the concepts:

* SUppose the ok g
gt :vﬂv _ﬁ the skill of multiplying fractions is being taught. Gtuden
solve worg problemg such as: -

CHAPTER 7 ¢ Interactional Theories of Cognitive Development 233

By the end of the day, Mr. ﬂnmm: :..ﬁ sold 2/3 of the onions he brought to mar-
ket. He exchanges half of his remaining 1/3 for some corn from the merchant in
the stall next to his. What proportion of the onions he brought to sell does he
take home?

This problem can certainly be represented symbolically (i.e., 1/2 x 1/3 = 7; the
correct answer is 1/6), m:@ students can be taught the procedures for solving
this type of problem (multiply the numerators to get the numerator of the an-
swer, multiply the denominators to get the denominator of the answer, then
reduce if necessary). However, learning the mathematical procedures does not
alone guarantee students an understanding of the concept of fraction. If a com-
putational mistake is made, students may not immedia tely recognize the error
or be able to correct it. Suppose, for example, a student decodes the prablem to
mean he should divide by 1/2, instead of multiplying, and arrives at an
answer of 2/3 by following the procedure invert and multiply. Without under-
standing that taking 1/2 of something means the result will be smaller than
the original amount, he will simply not realize he has made a mistake.

Instead of teaching only mathematical procedures in a symbolic mode,
Bruner would recommend that instruction include activities in the enactive
and iconic modes for establishing the concept of fractions. These might take
the form of games in which students act the part of grocers and customers,
buying and selling portions of their wares. Actually making exchanges, such
as Tl take 3/8 of your layer cake,” facilitates enactive representation. Simi-
larly, using pie charts and other diagrams to picture fractions will serve to fa-
dlitate iconic representation. Although it is time consuming, having
Students solve many such problems, from enactive to symbolic modes, will
,,z.m:_,m adeep ::Qowznu:&:m of the concept and the ability to apply it appro-
Priately in many contexts.
E;EJMM. consider an m_”mn:ﬁ?m m:EEG:J in 27:..: w?..ﬁ.& h.; _m_u_mu:”m.
are learn, zqz,a.am?ﬁ 1s a mo.: of instruction. .u:&.».i.w ina e?zsc?w mr,nz »,n
chanies _Mv. skills that will enable them to acquire jobs as automo . . :#

> Initially at least, it is more important for them to be able to success-
y —”E.E out such procedures as replace spark plugs than to ::..#q.,,.z.:a
Sﬁw:w,,,w_mr_.v underlying what a spark plug does. In this case, then, instruc FH_“
Eai_:ax_.: J.v_:ﬁ_‘wmv. beyond the enactive or wno,:_r. Ecan.w. .p:rw mre *r,:,..p M“” _
cessfylly ﬁﬂ.‘m,a.mq,._:,m may be exclusively ...:.#,q.:.ch i.e., can the studer <

Ims:w m.., a spark plug on an actual engine? s e
fanslating 1 eF (1960) proposed the spiral curriculum as a stre .7.1..:
that v mnmo.w.:c:m_ into children’s modes of thought. It is in this _%2.?,.
Sentas: runer’s beliefs concerning the relations among the three r¢ il
S- Not only can ideas be honestly represented in any Eca.,_.
Precise the o first representations can later be made more ?:wcﬂ.:_ ﬁw
It Makeg 53?.. easily by virtue of this early learning” (Bruner, _‘ U, ﬁ. 4 i
denyg _.ﬁmooa Instructional sense, then, claimed Bruner, to E.:;.a:: stu

n early age to the ideas and styles that in later life make an
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educated man” (1960, p. 52). To accomplish this requires Presenting topics
consistent with children’s forms of thought at an early age and then g
ducing those topics again later in a different form.

The Course of Cognitive Growth

Except to acknowledge the influence of environment on children’s acquisi-
tion of the three qm.?mmmamzo:m._ systems, little has yet been said about how
the transition occurs from stage to stage. In other words, what enables learn-
ers to develop the capacity for symbolic thinking when they have been
thinking in iconic modes?

It is in answer to this question that we see Bruner’s increasing empha-
sis on interaction. There is interaction between genetic predispositions and
experience. Learners may be predisposed, for example, to representing their
experience in iconic modes, but with appropriate medium-level questions
from a tutor, be brought to a symbolic understanding of some idea. There is
also interpersonal interaction; learning is a social enterprise. And there is in-
teraction of the individual with the cultural. Indeed, culture provides the
vw, Eﬂ_x against which all forms of interaction play (Bruner & Bornstein,
:x&. The growth of intellect,” then, “...moves forward in spurts as inno-
vations are adopted. Most of the innovations are transmitted to the child in
some prototypic form by agents of the culture: ways of responding, ways of

f:x and imaging, and most important, ways of translating what one has
encountered into language” (Bruner, 1964, p. 13).
s s bl et oo il o5
B e ::...:(.:S.__d S.MM,_” ~S. ¢ will see how _w:_:w.. s proposals .?n develop
! his ideas about education and schooling.

Learnin i ,

g by Discove Br : . 4 eaining
- ery, une y a A > T - ybtaining

r:::.?dm... for ones : ner defined discove ry as “all forms of ¢

this is & m _:,..: 5:.?.. use ..; one’s own mind” (1961, p- N.Nv.,_s.m”
way that one i c.~ x of “rearranging or transforming evidence In ch "
tional new 5,_‘._:& led to £0 beyond the evidence so assembled to A.=. ”1
ery ¢o :::»m ,. .:_m,ar P- 22). Bruner believed that the process oa_.{”?.
heuristics of a._.. .Zv:.:»..m:.:a to intellectual development and that m

Sovery can only be learned through the exercise of proble?

soly ing. That b
- 1hat being . - gtrats
RV with such 550, he BoOBI i

sence,

proposed a_mn:f._.‘« learning as a ﬁcc_s

b im . wsted 1

schools Before :._.m”:_._,:.: human implications that it must be wnu.nn;:%.

tant tq :_acf,zzﬂp Xamine the results of such testing, however, itis :3. o
learning @ what Bruner had in mind when he proposed diso”
../ ~:—1 .

N ; .

f.C—’ . act of ﬁ—rlﬂr:.n- | It n

3 vy, Bruner ¢ j wven
= “XPectation of Y, Bruner contended, is not a random €

onme: B 1 . . . .wﬂ’._.
fin ”.._pzﬁ. ((:7 sz - ,TD,P‘::% :;WS—QJZP..I, and ;L.w»mﬁ«:w—i—u.! n =Jn ) .—.—_‘m_
I8 out whag g Pectation, learners devise strategies for searchinb e

e e & o
Bularities and relationships are. Chara teriz
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Jrching and finding, however, should also be an attitude of construction-

wma n other words, it is not enough to seek information and generate hy-
ism.

otheses without regard to constraints. Bruner (1961) described children
m&o did this (i.e., mmsmaﬁa‘ 3:&05. Eﬁonrmm.mm for what information to
seek) as :voﬂmrozmqm.: Their E?.:Em.ﬂo: gathering lacked connectivity and
organization and, as a result, their ability to m.o?m problems was deficient. By
contrast, those who demonstrated a connectionist approach were systematic
and organized in collecting information that would help solve the problem.

What conditions, then, promote true discovery? For one thing, “dis-
covery, like surprise, favors the well prepared mind” (Bruner, 1961, p. 22). In
order to solve any problem, learners must determine what variables are rele-
vant, what information should be sought about those variables, and, when
the information is obtained, what should be done with it. In large measure,
doing this easily depends on prior knowledge of a range of phenomena, or
in Bruner’s words, sheer “knowing the stuff’! Learners without such prior
knowledge will undoubtedly face frustration and failure in a discovery
learning environment.

A second, equally important, condition for discovery concerns the pro-
vision of models to help guide discovery. After the publication of “The Act of
Discovery” in 1961, the concept of discovery became the basis of a “school of
pedagogy” by some educators. Bruner (1973a) wrote,

>._, so frequently happens, the concept of discovery, originally formulated to
highlight the importance of self-direction and intentionality, had become de-
tached from its context and made into an end in itself. Discovery was being
treated by some educators as if it were valuable in and of itself, no matter what
twas a 91.:5._:\ of or in whose service. (p. xv)

In response
ﬂz:sm elements ¢
s

Say.In particul
‘eeds sygto

to this pedagogical movement, Bruner attempted to clarify
of discovery” in a convention address and later published
ar, he reemphasized that discovery is not haphazard; it pro-
Matically toward a model which is there all the time. “The con-
ISlon of a model, the constant response to the individual’s
htiory _,“Q”: esponse, back and forth between two people, constitute ‘.._:-
ZEE:_E w.mw,._,:n. guided by an accessible model” (Bruner, 1973b, p. 70).
of _F:::m. .#?M.QE:Q teaching generally involves not so much the process
" what i in zr:.f to discover what is ‘out there’, but rather, their discover-
Brune n,:,:, own heads” (Bruner, 1973b, p. 72).

53&1 »7.3 ./ .OCn._a.:.:.(. and Austin :CJTV m«_.cmuﬁ‘v.pya a ..,C:n.-.mun 5—».:3._5&.3._-
NCe, are _.h””..ﬂ.t__:mm this notion of discovery teaching. Concepts, In €32
dag ::im_.f ; % organizing the regularities of cz_uclp,:.p.? and M? v:;, r..
, _21:,2 mf ..cm n._:. world to be constructed and ::.4.3..:,.‘.&. _:A.._,,E_w, ”..._.n
Atribyeg mg::d concepts by setting forth tentative hypotheses abe fic
® that seem to define a concept and then testing speciiic

stant proy
?.v—;::mc
Ve
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instances against these hypotheses 6:.53 et m_: Em@. D.pmaoﬁé of a con,
cept, then, proceeds from a systematic comparison of instances for what dis.
tinguishes examples ?oB.:c:mmeﬁ_mm. 4.0 promote concept discovery, the
teacher presents the set of instances that will best help learners to amimw an
appropriate model of the concept. .

Note the similarity between the concept attainment mode| and the djs.
covery teaching demonstrated by Mrs. Bell in the scenario, Pet Monkey Iy
asking for examples and questioning students about those they sugges;
Mrs. Bell systematically guides them toward discovery of nm_mmo:mzﬁm be-
tween animals (a concrete concept) and pets (an abstract concept). She her-
self is guided by her own mental models of the relationships she hopes they
will discover. That is, some four-legged animals are pets, some pets haye
four legs, and some animals are neither pets nor have four legs. Specific ex-
amples also raise issues regarding category definition and who is doing the
defining. Mrs. Bell obviously excludes monkeys from her co

ncept of pet, yet
people have been known to keep monkeys as pets. Instead of leading Shan-
non to accept her concept of pet, Mrs. Bell might better have used the oppor-
tunity

to explore how concepts come to be known. For example, only
through the experience of living with the 10-foot Burmese python owned by
my husband did my concept of pet come to include snakes.

The provision of models is important for discovery in another aspect
By asking certain kinds of questions or by prompting certain hypotheses
during problem solving, the teacher also models the conduct of inquiry. Itis
necessary, according to Bruner, to teach children how to cut their losses, 0
Pose good testable guesses, to persist in seeking appropriate evidence, and
to be concise, In regard to the latter, for example, he described a fifth wq.m%_.
M_rc\ when asked what 2 particular movie was about, responded s._”.w 2
OW-by-blow account instead of giving a synopsis of it. Similarly, Duffield
il y:J:\mQ children ﬁ_mv\ a computer game Qawmﬁmﬂ to .wmmnT ﬁnc_w._mh
ovas.:nw . mw.sﬁm to _cn&m an animal hidden behind “magic mn:m_.wm::m..
bl ?mr..:w .,.%cm:,, at a time and posing hypotheses based on the in _wo:_n_
it w_;r behind each square. Instead of posing guesses that tically
Opened eve o s vet o >quares they opened, some children mv.mﬁa_wc off
sis testin _w\mgcm?.. until they found the animal, The twin goals of hYP
o %cazvqwcwn_wa..:m”wm were clearly not met in this instance- then, 0%
stitute Mminimum MANMMS gry .m:n_ sufficient price r:oS_mamM__ To thesé:
m._,c:n.ﬂ later addeq :A“M_a“um for discovery learning to be w:nnmmwm 3 m or reflec
tion oceurs vehess chge €ton and contrast (1966, 1973b). The n

to rep”
TN 10 themsefye .« .21 Accomplish some task but are not mN_MQmE%
. Hves ) u 7
solve Problem vc”rﬂqwn they did. In other words, they may 3
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Finally, contrasts that lead to cognitive conflicts can set the stage for

siscovery. That is, :Hmm&:mmm to mxvmoﬂm, ~nm5:mww.m provides a n.romnm. among
alternatives that might be relevant” in a discovery _mm.n.:_:m situation
e 1973b, p. 81). In science lessons, for example, surprising events can
EEM,MM an effective venue for discovery. As part of a unit on space science,
pro” th grade science teachers conducted the following demonstration. As
mﬁ.mn: :m Figure 7.1, two funnels connected together at their wide openings
wwmw_mnma in the middle of a sloped, Emsmc.wmn ramp. The H.m‘nﬁ has been
constructed of two wires such that one end is ?m*.ﬂmw and wider %m: the
other end. Students are asked to predict which direction wrm. funnels will E:.
Without question, they all indicate that the funnels will roll aois::_\
toward the narrow end. When the funnels instead appear to roll uphill, the
students are mystified and ask to see the demonstration done mm<ﬂ,m_ more
times. To the question of whether this might be an antigravity machine, most
of the students are even willing to say yes.
Eventually, they discover that they have overlooked two important fac-
tors: The incline of the funnels is greater than the slope of the ramp, and the

—

() A top view of
the ramp the funnels as they are set upon

) The

; fu
sink ,osmm_:m_w appear to roll uphill when they
- the wider end of the ramp

FiGy

URE7, "
“ m_:.v:. sing W..rm >=:.-G:§..@: Demonstration:
Clence Clagg “vent for Seventh Grade Students in
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< wider at one end. Taken together, nrm.mm cause the funne
mﬂ:m ,_)Wa into the opening of the ramp. They in fact go downhil]
mwwqu " :EM% MWOWQHMMMW and R. Driscoll, personal comm

2; Friedl, . P :

z.:nw%wwﬁf recommendation for contrasts that cause cognitive conflict
parallels that made by Piaget and other developmental theorists who have fo.
cused on restructuring as the major developmental process. Although they
have all offered different explanations for why the strategy works, the ::vom.
tant point is that it does and can be reliably used in instruction.

Bruner noted in 1973 that by the mid-1960s, educational pedagogy

based on discovery learning seemed to have moved far from his intended
course. During this time, discovery teaching came to imply providing a rich
environment for learning with an accompanying freedom for learners to set
their own learning agenda, and there was a surge of popularity for open, un-
structured classrooms. The 1970s, however, brought criticism to this peda-
gogic movement, a new wave of back-to-basics adherents, and a second look
atwhat inquiry teaching was really about.

Out of this arose a model of inquiry teaching that Collins and Stevens
(1982, 1983; see also Collins, Warnock, & Passafiume, 1975; Stevens & Col-
lins, 1980) inductively derived from their observations of effective inquiry
teachers. Although no claim is made regarding this model and its relation to
.mE:Q.w discovery learning, it nevertheless represents a means by which his
ideas may be systematically carried out. According to Collins and Stevens
M%M_wwvﬂ_%%:_w nmmnrmwm pursue .?<o basic goals. The most no,BBo: is for
ik :mm.w S 6 derive a particular concept, rule, or principle that za
oo E_mm:oa%a. ,_..rm mmmo:P no less important, is for ww:am:..m S.gw:fm

In thep :”oamwz%m\ or in other words, learn the conduct of EQEOW -
considered to e Mm\ o::.rn. and mﬁm,.\m:m ( S.mmv Emwm:nm.a ten of ET.E E_.,
teachers in service mﬂdom.ﬁ 'mportant instructional strategies used by ﬂa_ for
concept learnin oa eir goals. These strategies are thought to be usefu .
learner, ang :zm_.sww v_.oc_mB. solving in any subject matter with mzw mmm
claim. For the most WMW mqﬂa Cuverse EAEmples: v G 1 mcﬂm“.omcmm
collected by Collins m:m wﬂm mxm_.:—u_mm come from nmmnrme.Eama “h. How-
ever, other Tesearchers h evens during the course of their resear .%m of-
fectiveness of Thes > have also conducted studies that demonstrate o
Students’ mepe mwﬂzmﬂwammmm. Moreover, it is important to -,..onwm:: it
May serve in the role ow. - PEers, or a well-designed computer-base tructor:

Listed in Tabye 72, the INquiry teacher as effectively as an adult ins of how
each migh pg *Sm_m_s? ore Fm.ﬁ: strategies together with examples
In addition :m..:”ma in instruction,
ES?.EH makj ¢ strategies themselves, teachers must h  point
out which ones to employ and at wha
0 employ them. Indeed, “the control ST/
time between different goals i

Is to siny
+ but they
E:nmmoz.

m,\m mcaw
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TABLE72 Collins and Stevens's (1983) Model of Inquiry Teaching: Instructional

strategies

Used by Inquiry Teachers

Strategy

1. Selecting positive and
negative exemplars

2. Varying cases
syste matically

3. Selecting
counterexamples

4. Generating hypothetical
cases

5. Forming hypotheses
6. Testing hypotheses

3 ncsaann:m alternative
predictions

8 mEEvE:m students

97
ma.mn_zm consequences 1o
Sszm&n:cs

10, i
oznéo:.:m authority

Example in Use

A teacher presents dog (example), whale ( example), and
shark (non-example) in a dialogue about mammals.

To consider factors that influence average temperature, the
teacher offers places that vary in latitude (e g.. Amazon

Jungle, North Dakota) but not in other factors, such as distance
from the ocean.

In a discussion on birds, ostrich is suggested as a
counterexample for the attribute “flying.”

To illustrate the unfairness of boys dominating the classroom
computer, a teacher asks, “How about

a rule that boys can use anything in class except

the computer? Would you like that?”

(hypothetical case)

After considering places where rice is grown, the teacher
asks students to suggest what factors influence rice-growing.

Students have generated a rule for how sets of 3 numbers
(e.g., 2—4-6) relate to one another (e.g.. all even numbers, or
a+b=c). They are asked for sets to be used to test the rule

In criminology, students piece together evidence to determine
what must have happened at a crime scene. The instructor
suggests an alternate explanation that could account for the
available evidence.

Students have suggested that a critical feature of fish is that
they live in water, The instructor leads them to an incorrect
prediction by suggesting that a whale must be a fish.

In a math lesson, a student suggests doubling the length of a
side to double the area of a square. The teacher does what the

student suggests, with the result being 4 times the square’s
area.

An instructor refuses to accept examples of learning theory
applications that came from the students’ textbooks. She asks
students for their own examples, and questions, “Do these
principles ever work in practice?”

e
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th PA
he most crucial aspect for effective teaching” (Collins & Stevens, present cases (examples of concepts and principles).
may be the Mo .
1983, p- Nu_%mz their analyses, Collins and Stevens proposed T.VE. basic parts 1_\
.m.wmmn trol structure. First is a set of strategies for m%mﬁmamcnm:v\ selecting
to this con Al facilitate student achievement of a particular, Sv;.@m_ goal. W\\\\J\%MMRMM_ y
gmm.m 9”: M,Wam help to determine the beginning of an instructional dia- | Vary cases syste |
These strate

« illustrate more important features before less important ones.
+ Provide more frequent cases before less frequent ones.
+ Start with concrete cases and move to abstract ones.

logue. As it proceeds, however, teachers m&:mﬁ their ncwmzozEm mnncaim

to their model of the student. Students continually :w<mm errors :W Smmoﬂ:m |

or misconceptions when they respond to the teacher’s nJmm:o.zmu s Emn. m;_ 4

identify specific problems, then, they add mrmcmOm._m to their Em:.cﬂcwzu /—\

agenda, using a set of priority rules. chBm:Nm.a in Table u.u.wqm t e oE_

parts of an inquiry dialogue control structure. _.u_mE.m .N.N provides a visua

representation of the strategies involved in inquiry teaching, )
“By turning learning into problem solving..., teachers challenge the

students more than by any other teaching method. The students come 9:.2 1—\

the experience able to attack novel problems by applying these strategies

themselves” (Collins & Stevens, 1983, p. 276). Bruner could hardly have said gﬁma hypotherieal cases,

it better.

Culture and Cognitive Growth. “What does it mean, intellectually, to grow /—\
up in one cultural milieu and not another?” (Bruner, 1973c, p- NQ.. Om;a_o"u-

mental theorists discussed in the previous chapter of this book might reply,

tﬂmwma counterexamples.

Prompt students to form and test hypotheses.
L]

Ask students questions to reveal what they know as well as
gaps in their understanding,.

* Deal with more important factors before less important factors.

TABLE73  Collins and Ste
A Dialogue Control Stryc

vens's (1983) Model of Inquiry Teaching:
ture

i \J
1 Strategies for selecting cases  Select cases to illustrate more important factors ;

)
fovide alternate
" . J
before less important ones. Lead stude

predictions to consider.

—— nts to incorrect predictions to reveal flaws in their
Select cases to move from concrete to abs

:..z:_::m.
. A
. -Orrect o ¢ P
factors, . ‘ Tect errorg before omissions.
) waquent ones ace
Select more frequent cases over less frequ .
2. A student mode)

« 5 ¥ - 1 . .
Ask g Nsequences to a contradiction.
know §

tudents t
. stoc
Ask questions to reveal both what students thoge

g W(lge of
as well as what gaps exist in their knowledg
reasoning,

ritique accepted explanations, including

N thejr textbooks,
3 A teacher’s

agenda

ol goal Add
Begin nquiry according, to a .:ﬁ,_ﬁ:_ got

& p { sub 0als as necess
Y rules for addin KOS as necessary.
subgoaly x C

29:.* o Te——
E7. ”
4 Strategies for Inquiry Teaching

orrect errors before omissions.

“Nog
o - Much » 4y . 3 iversal strug:
Correct prior steps before later steps. __:.E of :r. Their focus has been largely on the search for unive real st
fpeoney ‘o hel) . . SFONCES.
Imploment shorter fixes before longer 07 x:_:.._ e © ming that are presumably unaffected by .:::2__, diffe o
G [ FIOW ey p . ) . A " . seakness of © "
Deal with maore important factors than . I Fhrog ap VO found “intrinsic anticulturalism” to be a wea Geneva di-
Mpottant factors in correcting ereors . "My (iry _,H. ‘aches to cognitive development, He alluded to the tu<
o te

' . s ju ‘ready to
Crence o Plaget): “If the child only takes in what he is ‘ready
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* why bother to teach before he is ready, and since he takes i

assimilate, / 5 ' nnat
”_“ ,_:,. when he is ready, why bother afterwards?” (Bruner, 19734, Pp. 15
_m”: “The reason to bother, for Bruner, comes from understanding hoy cul-

ture interacts with human development and biology to define the humay
condition. g .

“Intelligence is to a great extent the internalization of ‘tools’ provigeg
by a given culture” (Bruner, 1973¢, p. 22). Members of different cultures, be.
cause of the specific and unique demands of living in their societies, make
sense of their experiences in different ways. This is similar to the concepts as
tools view promulgated by the situated learning theorists discussed in
Chapter 5. But what determines the particular use or application of concepts
is the cultural environment of the user.

Eskimos, for example, depend upon group cooperation to hunt seal or
fish in order to subsist. Their children, as an apparent consequence, do no:
exhibit the egocentrism that is characteristic of American and European chil-
aa,: (Bruner, Olver, & Greenfield, 1966). Recall that Piaget proposed egocen-
trism as a universal characteristic of all preoperational children, but he base¢
this proposal on observations of mostly European and American children
MMMMM wwwwﬂ%mmﬁaomwmqoﬂ_ma versus :.:.mmroo_m.a children in a .qmmwoﬂ,_.. M.
Bikget's deseringions M mmm. .:._ nc\m:_:em‘amf m_onamE ‘mrm" u:ww?m
Greenfield qc%w pﬂwmw e “neither ‘natural nor ::.:.A.m_.vm_ FE_QE.EL
i ::wnr.cw_mnﬂ nﬂ:m_.mvrﬁ mmnm:n_m:n of Bruner’s, ﬁmw:n_m qumsmm._a. WMMM
from what they were thinkin Mmoﬂdwm:mmmﬁm ; :men gwcmwﬂ.wwmﬂﬁs.
tions such as “Why do you :m:» X mm. th o . vm:% _“ no :% : had no diffr
culty answering acamzw:m . . mnmvm. 4.2 ereas t mu.: ¥ eld
1966, cited : phrased as “Why is X the case?” (Green

.M.wm in Lutkehaus & Greenfield, 2003).

make mmm hwm.m mwwhu.ﬂ “”Mw nm..& another example in which the “m_,w.ﬁ
nice farmers from Central >mw e a € Bv.mwma i Where
the Yale students were g o m.:a K&m C:qum:w Sop P s‘.ﬁm far
More accurate n r.w:Bmsﬂmnwwn . _:Qm_:m distance, :Jw :nm.mm:.:mmma sized
bowls. Whag e & Now much rice was contained 5.&: mn?:.w_ i
fluence on the Manifest > suggest, Cole and Bruner believed, is 2 ¢ s
be no difference betw ation of inherent competence. Inherently. QHMQW
But demangs of _}m:mm: ﬁrm.?.o groups in their ability to B.mrm mw * thet?
0 develop differen, Bﬂmm.vm ctive cultures have made it more likely
The same mﬁ:ﬁwsm?ﬂmzcsw of this ability. )

Nt can be seen in studies of children seliing

Northeastern Bray:

zil (Saxe ;

the same cultyrg EML:NQ Although all the children studied ¥
O

: f all being Brazilian), the candy p
f reas the M% Ll ::n_m?ﬂmaa,_bmw from their :os.nmnu%\m&__:w?f
or amawc_m:.:m n "-Candy sellers learned standard number orthog ”
Procedures linkeg g TS on paper, the candy sellers developed e
Currency exchanges. The candy sellers’ underst ™

ty 0

cand} L
ore {0
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sinterwoven with the mathematical and mno:,oa.:n problems linked to the
ctice” of candy selling mmmxm. 1990, p. 99). As in the ‘_.mmmmnnr discussed in
pra ¢ 5, culture here begins to take on a broader meaning.
Q%MO &?i does this influence of culture mean for instruction? For one
thing, Bruner sees schooling as an m:ms‘cBmi. of nc._EE. What goes on in
schools should equip students with the cognitive skills required for control
and utilization of the resources of the culture (Cole & Bruner, 1971; Bruner,
1992, 1996a). This implies further that

To instruct someone in [the] disciplines is not a matter of getting him to commit
results to mind. Rather, it is to teach him to participate in the process that
makes possible the establishment of knowledge. We teach a subject not to pro-
duce living libraries on that subject, but rather to get a student to think mathe-
matically for himself, to consider matters as an historian does, to take part in

the process of knowledge-getting. Knowing is a process, not a product. (Bruner,
1966, p. 72)

Moreover, children should be accepted as members and participants in the
culture and provided opportunities to make and remake the culture in each
generation (Bruner, 1996b). This suggests that thinking like a mathematician
or historian also means working on problems relevant to the student’s own
Particular culture.

Bruner also called for a change in the way in which competence and
ﬂMcM:MMMm m_B viewed. If performance is treated c:.&. as a shallow expres-
example Emnr.« ng competence, then m.n?m,..mgma uhmmnm.:nmm between, _o.m
dence of EMM _mmm:o n?a.nws m:a white middle class nr_.ﬁn.m: become evi-
having 5 4 mmnm.” ying nm.ﬁwv:_J, differences. The Em..mr .Q:_m is then seen as

Instead _w in learning caused by cultural deprivation. ' |
19%0m shoyld Gm_,:‘dmn argued, performance differences evident in the class-
children, have | Viewed in the context of situational differences in :os the
Bhetto, for en carned to apply their skills outside of school. Surviving in the
but thege - Slm. may require verbal negotiation and a show of bravado,
five ang no“:m skills may be seen by a middle class white teacher as disrup-
how skills mw:mmnﬁncncﬂ?m to learning in the classroom. By understanding
Ston t ¢ mmﬂm_ﬂ::m:ma by culture, however, teachers will be in a better po-
w&&::x :mﬂi e ol the performances students do exhibit. In other words,
Hudents to tr "ntellectual structures may not be required so much as getting
e Schoo] noun—mw*m ﬂ w,__c:m they already _vcwmwmw to other situations relevant to

1055 cultray <1C & Bruner, 1971). |
°T Tefers ¢, 4 ifferences also appear to manifest themselves in what
Cop, ative thinkip, ) ne.c no.mam(.n. cultures—logical scientific w?:r.:nm:a
ﬁ.._”mﬂ:.:m E::Mm arrative thinking is the use of story telling to .m.z._:s

"in immj mily members, and it is often a dominant mode of inter-

Brant families, When children of these families express their

w_.r_: ﬁ ros;
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understanding using stories at mr&oo_\ however, they are ignored in favor of
children who express themselves in z.,,m 50% customary and vzi_mmma _oo
ical scientific ways (Lutkehaus & m.wmm:?m_a. 2003). A teacher qm.s.sm.
project called Bridging Cultures E.mmm_m.:ma to help teachers learn to <m_cm
the stories of immigrant and minority children and to use them effectively %
the educational process. )

Summary: Toward a Theory of Instruction

As mentioned earlier, Bruner believed that theories of development and in-
struction should go hand in hand. Cognitive growth, in his view, is a matter
of growing from the outside in as much as from the inside out. Whereas in-
herent biological predispositions provide direction to the inside out aspect of
cognitive development, the outside in depends upon the mastering of tech-
niques and cognitive tools passed on by agents of the learner’s culture. As
such, cognitive development can be facilitated and even accelerated through
effective instruction. Cross-cultural studies provide evidence that “some en-
vironments ‘push’ cognitive growth better, earlier, and longer than others”
(Bruner, 1973¢, p. 50). To hold as a goal then, in Bruner’s words, “an intellec-
tually more evolved man” is ultimately a question of values.

Assuming that one’s curriculum goals stem from a desire to develop
self-propelled thinking in learners, Bruner suggested that an adequat
theory of instruction must bring together the nature of knowledge, the
nature of the knower, and the nature of the knowledge-getting proces*
(Bruner, 1966). Interaction of the first two components influences decisions
about what mode of representation should be va:mmﬁma in instruction.
These decisions affect whether learning proceeds economically or whethet
learners experience cognitive strain.

: Economy relates to how much information must be kept in mind
Eqwmn%.ﬂﬂmwﬁo achieve comprehension (Bruner, 1966). It is a ?:&m: wc%m.
it mnecle om. MMMN:E of the B»S:m‘_ to be learned and ﬁrm‘_o_,mmﬁ.a :m.ﬂ ok
Pl earner. Characterizing the Allied Forces” war agame  ihe

@mple, as a “battle over oil” is an economical means of represe’ g
conflict. But it also overl K 0 ally :.:ﬁoa.wn_
by ; ooks many other factors that are equally iddle

understanding the event, such as th . f strife in the Mi
East, Iraq’s invasion o e _o:.m BT 2 Hussein's aimt0
acquire nuclear weg occupation of Kuwait, and Saddam Stence which
w__camm to all these *WM:m. mﬂgwwﬁ_dm.wrm conflict in a lorg mM_mim ﬁamm&.
INg capacity, caysin Ors, however, is likely to overload a lea phid
fore, is to tread the M nom:::d strain. The aim for effective _dm:‘:: d pow
Tepresentation to SM ¢ line between economy of representation &

Vey important meanings.
Nepe meaning has been sacrificed for econ® pbrev®
ate logos. In the effort to be concise, images > . o abovt

fail wo cOnvey appropriate or enough informa
r which they stand.

at oné
f both

.>: example v
seen in Some

10nS are ygeqd that
tion fo

the organizq
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The knowledge-getting process dictates the types of instructional strat-
that should be employed for instruction to be optimally effective. For
reasons already &mﬂ.hmmmg. Bruner _,mno.EBmsamm strategies that promote
discovery in the exercise of problem solving. The activity of problem solving,
furthermore;, 1S influenced by the culture in which it is embedded. Because of
this, instructors should foster cognitive strategies that will have the greatest
likelihood of solving the particular problems faced by the culture.

An illustration of this principle might be seen in a third grade class
where students are working in teams to produce instructional videos de-
signed to teach various science concepts to their classmates (G. Stier, personal
communication, October, 1992). The teams are multiculturally diverse, as is
the overall class (which includes whites, blacks, Native Americans, and His-
panics). The students, with help from their teacher, have selected concepts to
investigate such as air pollution (which is a significant problem in this urban
area). They must research the concept/problem and then determine how
their results might be conveyed most effectively through video in order for
their classmates to learn what they have discovered.

To accomplish all this, the students must engage in multifaceted prob-
lem solving. They must work out differences among team members in order
to work collaboratively. They must acquire research skills in order to locate
and make use of information related to their topic. They must learn specific
roles involved in video production. And they must decide how to illustrate
what they have learned in ways to help others learn it as well. All of these
are important aspects of learning within a cultural context. -

Finally, Bruner spoke to the instructional issues of reinforcement and
motivation (1961, 1966, 1973b). Although feedback which can be used for cor
rection is obviously important, Bruner contended that it must be v_”osmma i
dmode that is both meaningful and within the information-processing meﬂ
_mwrm“ Sw learner. In .ﬁrm example above, .?: .Emnmzn?, WMJWMMHJ}J %Mq%”w
svmmmn:o: not only in the product of their f._amo.amw,,. u m.?.mnz‘.:r on thie
othe MSBoE learning in their classmates. m.ﬁ::m__r _.M_M: s to the right
m:ms.mwm:a\ can develop a pattern in which m?_az.i_ %m , &,,.n.o ey St
ing can MV:.. Aight way of doing things. Exposing n? _.‘W_”nr ac.q_m:,m become
aom,,.ﬂoamammo_d promote a sense of mm_.a-nms..:a inw .

to learn because of the intrinsic pleasure

egies

of discovery.
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Vygotsky’s Developmental Method

Vygotsky took a fundamentally different approach toward de
v

than is typical of other developmental theorists. As we have seen i Clopmen
6, most researchers interested in cognitive development mmmcsﬂ.m:”% hapter
€ exjst-

ence of some endpoi / i
They frame EcmmmwmﬂwmmsﬂﬂmnﬁﬂmMMWM M m<w B wora process st
ey s, “By what mechanism ¢

child become an adult?” or “How are the cognitive abilities of th prs
transformed into those of the adult?” Vygotsky, on the other rmzam Qwa
tained a broader perspective. He posed research questions about the : Hm:_
of intellectual development “in all its phases and changes—from %:%ﬂ
death” (Vygotsky, 1978, p. 65). Thus, “by a developmental study of a _uar
lem, [Vygotsky meant] the disclosure of its genesis, its causal a_tmmn:n basis”
(1978, p. 62). )

. The larger question for Vygotsky, then, had to do with how human
beings came to develop higher psychological processes in the first place. A
part of this question concerns how individuals, through childhood, come to
possess the cognitive functions they exhibit later in life. The answers to
either question, in Vygotsky’s view, must emanate from a triangulation of
multiple sources. He believed it important to study the natural development
:.m cognitive skills in humans, to make Cross-species comparisons, and to con
sider sociohistorical factors that mediate development.

The Natural Process of Development. In order to examine the origin of I
tellectual skills and their changes through the course of learning and %,..m._m
opment, Vygotsky believed that experiments should be conducted i,_w._
mz.uéam “maximum opportunity for the subject to engage in a variety ﬂgﬂ.ﬂ
tivities that can be observed, not just rigidly controlled” (Cole %.mq_ o
1978, p. 12). To achieve this, Vygotsky employed three techniques it 1 ©
vw:Bm:"m with children. The first involves introducing obstacles %mh%_m
disrupt normal problem solving. In studying egocentric speech, for m,..% 00F
<%m.o~m_$. asked children who spoke different languages to no.Bﬁ_m?
erative activity. A second technique is to provide external a1ds jtions:
solving that can be used in various ways. Under varying s in syt
children of different ages would be expected to use the mater! Is __H mq_.. that
atically different ways. Finally, children may be asked to solve nncc m:..
exceed their current r:os._mmmm and skills. In this way, V¥ gotsky * o
discover the rudimentary beginnings of new abilities (Cole 0
~ What all three techniques have in common is their emphas’® inter®’
nating process, rather than product. In other words, the ques
1 not how well did the children perform, but rather, what i ands:
M.mJ‘._zm task conditions? How did they seek to meet task mﬂ“ /.,.ncﬁt
,ﬁm._:um ; from his experiments utilizing these techniques ﬁ_,o,.”r m,.‘a&_.m
tio M\e._aa:nm supporting a mediational view of &m«.m_o_uw...m e indi® )
" YYgotsky meant that “in higher forms of human behav g

i
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vely modifies the stimulus situation as a part of the process of responding to it"
& Scribner, 1978, p. 14). The implications of this view will be explored

acti
(Cole
mrcm:.«\.

Phylogenetic Comparisons. According to Wertsch (1985), Vygotsky drew
heavily from Kohler’s research on insight (see Chapter 1) to propose the use
of tools as a prerequisite for the evolution of human cognitive functioning.
Recall that Kohler’s chimpanzees were observed to use a stick as a tool to
reach bananas dangled out of arm’s reach. Vygotsky also believed, however,
that tool invention and use, although prerequisites to human cognition, were
not sufficient conditions. To account for the differences in mental functioning
between humans and other animals, then, Vygotsky adopted the Marxian po-
sition that socially organized labor activity, which is founded on the use of
technical tools, is the basic condition of human existence. In other words, the
structure and practices of socially organized labor provide the context for
how people act, and subsequently, how they think. But Vygotsky also went
beyond this position to consider the emergence of speech to be equally im-
portant in distinguishing humans from other animals.

From these phylogenetic comparisons, then, Vygotsky derived a belief
very similar to Bruner’s, discussed earlier. That is, biological and cultural de-
velopment do not occur in isolation. It is therefore important to consider
wooﬁ and cultural factors as they mediate the development of human intel-
ectual capabilities, ’

Mwﬂﬂnm#:q& History. Like Bruner, Vygotsky nozmamnﬂa the amakmﬂcvamﬂ
maﬂ,mc _mmmmnm to be the internalization of the tools of one’s culture. ﬂcm :% f
gotsky §:~ nrm.:mm as cultures develop w:m change. This suggeste o: MF
in c:mﬂ“ an historical perspective is as important as a nc_Ewm_ nﬁwvma e
COncepts nmza_:m human mental functions. As an mxmBﬁ_w‘ witness _.”5 i
throy h hi at we use to represent and understand the mind rm,m,n g:n._w_.” ;
Enm:mma GEQ.. >H.=o:m the tools of Aristotle’s day were wax tablets, .w.: : T.”
lets, ?%Hm_.:ozmm in the mind to impressions made in the wax on 9»}.. m:a
the anmmw., however, computers function in many aspects 2. our m:.c_.w,q M;e
Ompey nm5m Sophistication of their technology 1s reflected in increasing:
To <93_u£2 models of the mind (see Chapter 3).
the Same vm.mmm”mrw. cultural and historical perspectives are o of
SOcia] mcm_ Cause different cultures can be viewed aosm a n::,_ A ed
by Vy ution, For example, Wertsch (1985) wrote of 3,#..:«..& conduc!
Mance Y and a colleague in which they investigated subjects’ pertor-
et 3 i fod icipated came from
Socje eral reasoning tasks. The subjects who participate

tieg ; - WETe
lite. N Soviet Central Asi iff in the degree to which they were
ate. vy, ral Asia that differed i & erate society repre-

society, and there-

almost one and

.W.:Fd m_ﬁmo?,x% argued, in other words, that the lit
Gwm

+TPoint in social evolution than the nonliterate

v WTOC_ . : .
d have evolved higher _w,f,a.nro“onr..: functions.




PARTIV ¢ Learning and Development

250

The results of the research were interesting. On a task ?yn.ﬁ:::m them tg
group familiar objects, nonliterate subjects tended to categorize on the bagis
of how the objects might go together in a concrete setting. So, for example,

t chet, and log were thought to be related. Literate subjects, by
contrast, tended to categorize objects by their relationship independent of
context. Thus, er, saw, and fatchet were grouped as fools (Wertsch, 1985).

Analogous results can be seen in research reported by Lakoff (1987)
concerning the categorization schemes of Dyirbal-speaking aborigines in
Australia. Glance at the concepts listed in Box 7.1. How would you catego-
rize them? Now examine the categories shown in Box 7.2. The categories of
the aborigines reflect their society—what things go together in their world.
Your categories, by contrast, are less likely to be context-bound and more
likely to reflect abstract concepts, such as things related to romance, for ex-
ample, males, females, moon, wine, figs (S. Aljabari, personal communica-
tion, November 1992). The degree to which thinking is context-bound

came to represent, for Vygotsky, an important indicator of intellectual
development.

In the section that follows, then, we will see how Vygotsky’s develop-
mental method led him to a the

ory of the social formation of mind.

The Social Origins of Higher Mental Processes
MW,_%MM the important characteristics distinguishing Vygotsky’s theory from
ovBe:a.,:ncm of other developmentalists is his premise that ” .5&5&:.& am,‘m._.
which th m:#: ,n_w» vm understood without reference to the social B_:mz.;_.:
cver is mo 1 S Mbedded” (Tudge & Rogoff, 1989). Social milieu, how-
amcm_o_uam %s_w another variable to pe explained in the equation of _EBNJ
explanation ._mﬁ a:ﬁ.ﬁ & Bornstein, 1989). Rather, it causes a shift in how zww.
cused on the ip, mm.:u. ed. The cognitive theorists of Chapter 6, for mxm:%_m.%.
& foie g ._Sa:m_ as the unit of analysis, but Vygotsky contended o
¢ mom U is social activity. Development “does not pro¢ &l
AS.mo%Momwmwm‘ m.ﬁanvw;\mnmwo: of social relations into men

Soci
1ocultyrq] Influence on Cognition
Sort the fol

lowi
. n
Vide a Jabe

words i
Lor Bm ds into whatever categories make sense to you, and P’
Onale for each ¢
ategory.
Males, mm_:ﬁmm
Tettes, Water, g

, ?Wm Fm Qmw\
g n
un, 5 BAT00, mean, dogs, honey, bees, the moon,

k PEar, wine, wing, fish, mud, fire, birds, rainbo%:
i nOEvmnm y

k ;
Ur ategories 1 those show

nin Box 7.2
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gox 72 * Classification of Concepts Made by Aboriginal
Dyirbal Speakers in Australia

Research reported in Lakoff (1987) reveals that Dyirbal aborigines possess four

pasic concept classifications. They are listed below, along with the words pre-
sented in Box 7.1.

Bayi: males, kangaroo, the moon, rainbow, fish, spear
Balan: females, dogs, birds, fire, water, sun

Balam: figs, honey, wine, cigarettes

Bala: meat, bees, wind, mud

Proposed explanations for these classifications include (1) domain of experi-
ence (e.g., wine is made from fruit; water extinguishes fire); (2) myths and be-
liefs (e.g., rainbows are believed to be mythical men; birds are believed to vp
female spirits); and (3) dangerous and exceptional things are marked by special
classification, that is, put in minimally contrasting category (e.g., dogs are con-
sidered to be exceptional animals and so they appear in the second class in-

stead of with men). Consider how different these classifications are from
typical Western thinking,.

This perspective

“highlights the bidirectional nature of individual and
context.... Neith

er organism nor context constitutes the unit of m:m:._.m_@ vcm

SEQ, their interaction does” (Bruner & Bornstein, 1989, p. 9). This refers

T tothe essentially Marxist-based dialectical nature of Vygotsky’s theory

Mﬂmmmm & Scrimsher, 2003, p- 216). Bruner and Bornstein go on to mcmmn”um

e M:nr a view of development is not readily mgmnm.a nor mmm:%a_.:., MJ #-

men” but is “decisive to the next step in comprehending human develop
(p.13).

E_m:MMo? this interactional perspective, how does ..rm.nr:a n.c:.f.mz mﬁn%_
feady rw =y _umv\nro_cmwnm_ functions? The answer lies 5. Ben_ma,czﬁ.r i
Cess of oW ﬁrm.ﬁ mediation means changing a stimulus situation _sm _pﬂ nzdm
SOcia] ”me_vosarzm to 1t. What this implies is that .Em no?.m_.,m,ﬁwa “,,m_,o: N
Some king € Psychological is not direct. Instead, it is mn.ncni__w e 4 c:am?
Stoog »%m link—a tool, or “sign,” as Vygotsky terms it. This can £ FuE
mosm"rws Inking of what is meant by tool and sign. A tool, ?mmym. wo:.,_m,.
EEm Eﬂm that can pe used in the service of something else; a sign _Mﬁ,wm il
Nanag be; stands for something else. In order to solve the problem of s
by Usin Mﬂ._m Out of reach, then, the chimpanzee had to n—..m:mm the m:_ﬂ.; nM» X
e mznm € stick, not as a stick, but as a banana-reaching _Ew_ma.a:,”. . ,—w?n

s a too), mwg:mw_u... students learn that an economical S..w./. w:v.r h
be foun ord Problems is to “let x stand for the ::r:cs.:m:.»wmin ,.F,: ow o
: transform the problem into mathematical signs
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Recall from Chapter 5 that the science of signs, or Semiotics, ¢
how people develop signs and systems of signs (or codes) to mzﬁmeﬂmmsw
explain their experience. Three types of signs are possible. In dexical m.aa
are those that bear a cause-effect relationship to the objects for which Mm_x
stand. For example, smoke is a sign of fire; it is caused by fire. Likewise ﬁv_
reading on a thermometer is an index of temperature, because heat caus s
to rise whereas cold causes it to fall. Ses it

Iconic signs are images or pictures of the objects for which they stand
Examples of icons can be seen in many computer applications. The trash can
on the Macintosh screen, for example, stands for its function:; it is used for
throwing out or deleting files. Finally, signs that are symbolic in nature bear
an abstract relationship with the objects or events for which they stand. Lan-
guage and mathematics are two examples of symbolic sign systems. (Notice
the similarity between these three types of signs and the modes of cognitive
z_v_.cmjmsr‘::: proposed by Bruner.)

So how do children learn to use signs in the first place? Vygotsky (1978}
argued that sign use arises from something that was originally nota W.m: op-
eration. He gave the example of a child m:,ﬁn:m:m out her hand for an object

she cannot quite reach. An adult interprets the gesture as pointing and re-
sponds accordin gly. G

the adult. 5 sradually, as the child apprehends the same meaning as

ol he will a.,,:chE; use the gesture as a sign for pointing.
tis also possible to appre .
those they are intende

hend different meanings from signs than
for example,

d to convey. It is unlikely that Mrs. Bell in Pet Monkey

come to Egu,.mm.m_ﬁ .#5:» what her possession and use of the m?,_r.aﬁz

activity.” Yet the o .,S. students ..zra« than “writing on the board during a

giving it up onl 8¢ wﬂ.? of holding the piece of chalk close to her chest 5,”

become a symb w : "y ﬁ.rc student said the “right” answer could east
+ Dol (sign) of her authority in the classroom.
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. ¥ mental procecepc gt comes
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Vygotsky Gcom.v argued that Eﬁmawm_w.m:o”ﬂﬁaiamm mﬂmooﬁw mw.mwm:m-
, he egocentric %mmm: observed by Piaget in preoperational children.
o .%on v theory, egocentric speech reflects the egocentric thought and rea-
In w._mmm» mz ns ow the ﬁﬂmo_umnm:o:& child. It disappears when the logical
e nmj mm the next stage are acquired. Vygotsky believed, however, that
%ﬁm:”z”nv mo eech evolves into inner speech and denotes “a developing ab-
O ?ow: sound, the child’s new faculty to ‘think words’ instead of pro-
m:mn"%w them” (1962, p.135). “From the child’s own point of view,”
mwwwﬁmrm (1962) argued further, :mWOnm:En.mvmmnr is not yet mmﬁmmmﬁmg from
social m_u.mmnr: (p. 136). He conducted mxvmzamzn.m.no test .::m ,c.m:& m:.m noa._-
cuded that when children have made the transition om, isolating ﬂ.rm:. own
consciousness from the social world around them, their egocentric speech
will be entirely subvocal and inner-directed. i

Similar logic has been applied to second language learning in charac-
terizing the role that the first language (L1) plays as the w.mno:m language .:.NV
is being learned. Just as egocentric speech helps the child to regulate his or
her thinking, so metatalk in L1 can help learners regulate and structure their
responses to task demands in L2 (cf. Brooks & Donato, 1994; Uo:m:.y 1994).
This can readily be seen in the scenario, Beginning Spanish, 1n which Pete
and Richard are clearly focused on the task, which they are m:_umom.ma to con-
duct entirely in Spanish. Because Spanish is not yet entirely internalized,

however, they rely on English to help orient themselves as they attempt to
solve the problem.

The Zone of Proximal Development. Consistent with his m:i:m.mrn on the
Process of development, Vygotsky sought to understand the beginnings of
Sl development. As such, he looked for a means to examine “those functions
%ﬁ have not yet matured but are in the process of maturation, q.E..na.csw .—?x
"l mature tomorrow but are currently in an embryonic state. These i
%M_a be termed the ‘buds’ or “flowers” of development rather than z#., 5._*_7@
wmﬁ.w, elopment” (Vygotsky, 1978, p. 86). The means he discovered nﬂsﬂ;?ﬂaﬂ
g, 25K to children that went beyond their current capabiiies BoS
et gy 104 VYgOtSky to reveal a gap between 3 childs| £l L e
;Fﬁ.__.:ﬂ e h mw determined by independent problem solving and z..:.“ a”., Mq.uﬂ.r:«m
or in ,.N,MSM,.,..,.r,ﬁzz...: as determined through problem solomy .:Wzan ;,_ ,.....M.z%_. e,
Z0ne of Oration with more capable peers” (1978, p. 86). This gap he &

/;,HHHMBL development (see Figure 7.3). hild's mental age
8487..%:74 ), Argued that the standard way of assessing 8¢ M srmation about
What )y ; What abilities have developed and provides no inic

yet develop. To illustrate, he described a hypothetical example:

r,:._ b ‘ho

S 9 3 A . whom

.:.cvmcié Liny estigate two children upon entrance into #7.5#..7&7—” .ﬁﬂ ivar
"N years ; ; . srms of mental <

OPment s old chronologically and eight years old in te

~ 2+ OF course. What does
Nt Can 1 say that they are the same age mentaltly? Of course.

o
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this mean? It means that they can independently deal with tasks
degree of difficulty that has been standardized for the c,,_nz-f.ﬁ?cwac_ﬁ e
stop at this point, people would imagine that the J:,Umz,:n:m course Mc@_ e
development and of school learning for these children will be :wm o "
cause it depends on their intellect.... Now imagine that | do not _a_,Evaa. =
study at this point, but only begin it. These children seem to be ca JZ_MNN_@
dling problems up to an eight-year-old’s level, but not beyond %_”: f,”_. %
that | show them various ways of dealing with the ﬁ:...o:..?. C,:Em:,, mm?w
menters might employ different modes of demonstration in different mei
some might run through an entire demonstration and ask the children to repeat
it, others might initiate the solution and ask the children to finish it, or ..ﬂa
leading questions. In short, in some way or another I propose that Ea_n.?_g:ﬁ
solve the problem with my assistance. Under these circumstances it turns out
that the first child can deal with problems up to a twelve-year-old's level, the

second up to a nine-year-old’s. Now, are these children mentally the same? (Vy-
gotsky, 1978, pp. 85-86) .

»?cﬁ:ﬁ to Vygotsky (1978), “the zone of proximal development defines
those ,E:m:sd,,. that have not yet matured but are in the process of maturation”
M_, mﬁ " :.5 hypothetical example, then, the first child shows evidence of
skills %:: will develop beyond those of which the second child will be capable
oo @””:Mm””. wc.*,v:_x:jm_ development, in separating actual &E_a_c*écm".
sessment of mrp _Pg, c._c.miczr suggests rather revolutionary implications for n__
oy E&,:.E_ ren’s intellectual abilities. It is likely, for example, that M;v
e %:_v_p”c::m_ is masked by standard 1Q or ﬁ_.cv_ma-morém.ﬁ”_.a
possibility, A mw independent, or intrapsychological, performance: To test U
Y, A. Brown and her colleagues (e.g., Brown & Ferrard. 2

Developed ¢ i g
. pilitie
s ‘ pabilities Developing capabilities Undeveloped -
; Zone of Proximal Development
What the child cary
do SMMM_%%: What the child can what 108 ; ot
Viith app, do with assistance cannot
ropriate | : s
the 2one ghify. € Instruction in the Zone of Proximal Development. e coczamnmm
ZPD
FIGURE 75 & o ——
£73 A e —— .
Conceptugl; S I u%a%a_a

2ation of Vygotsky’s Zone of Proxima
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aneetal, 1984) developed a measure of interpsychological performance. Spe-
dfically, they observed the number of standardized prompts children required
in order to reach a preset performance criterion on a letter sequencing task.

This index of learning potential, while correlated with 1Q and grade
evel, provided information about students’ cognitive levels that went
peyond what could be explained by 1Q or grade level. For instance, Brown
and Ferrara (1985) reported:

Overall, the 1Q of almost 50 percent of the children did not predict learning
speed and/or degree of transfer. Thus, from this wide range of “normal”-
ability children (IQ range 88-150) a number of different learning profiles have
emerged, including (1) slow learners, narrow transferrers, low 1Q (slow);
(2) fast learners, wide transferrers, high 1Q (fast); (3) fast learners, narrow trans-
ferrers (context-bound); (4) slow learners, wide transferrers (reflective); and
(5) fast learners, wide transferrers, low 1Q (somewhat analogous to Budof’s
high scorers). All of these profiles are hidden when one considers only the
child’s initial unaided performance. (p- 293)

A second, equally important, implication of the zone of ?oxim_ %,_.m_.
opment concerns the role of social interaction in determining its precise
boundaries. Its lower limit is obviously fixed by the actual level of develop-
ment that a child demonstrates. But what about its upper limit? This, Vy-
gotsky believed, is set by processes of instruction that can occur in play, in
F:sm_ instruction, or in work (Vygotsky, 1978; Wertsch, 1985)- 5.53 is essen-
”,w_\ nmm.ma_mmm of the setting, is that “the child is interacting with nmov_mxw:
(hwﬂo:ah:.osam:ﬁ and in cooperation with his peers” (Vygotsky, 1978, p- .v

en we consider the nature of this interaction, We encounter Vygotsky's

Vier , .
Ws on learning and instruction.

Learnj
aming, Instruction, and Development

:MM A only good kind of instruction is that which Bmaw_mm ahead o.msaw”..w _%_m,

whigy 1 leads it” (Vygotsky, 1962, p- 104). “The only ‘go0d LR Bece

stateny is S.mn<mznm of development” 2%@0@@ 1978, v._mov. s

velg ents, it is clear that Vygotsky viewed the processes of eArit el
Pment to be separate, in that learning is not the same thing a°

ment, byt 1; - in motion.
+butlinked, i ; elopmental processe> n
The | ,in that learning can set develoP hat results in zones of

B8ing behind of development from Jearning is W s own specific
development. Moreover, “ach school ,ﬁ._zmﬁ gm.m_:mm as the chi!
o the course of child development, 2 relation that vares &> oye

e al
M one stage to another” A<<mo$r<. 1978, p- 91 When W

Proxima|
Telation ¢
BOeS frey
_Jno o
<£Cﬁ
n— 3::

ction on Zones
just what

nsi . .
Bmﬁ_,am_.msc: the impact of social intera
sho ,m a rather complex picture emerges .oa

uld be. Let us examine some wowmwgrsmm.
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Teaching Thinking S.ﬁ.m:m. Content-Specific Skills. <<mcﬁmrv\ .Go.wmv consid.
ered and rejected three VIEWS i_rcs. am/\c_o.ﬁ.:,_mi and _mm..:::m may inter.
act. The first, that uﬁ.n_chcE E.m ﬁn.cm,i%:c: m.o_. _mm:_::m\ he attributeq
primarily to Piaget. The logical _32_8:03.3« Instruction based on this
view is that concepts or problems in any mcv._cﬁ should not be taught unj)
children have developed the necessary logical operations to understang
them. Furthermore, since logical operations cut across subject matter areas,
“instruction in certain subjects [should] develop[s] the mental faculties iy
general” (Vygotsky, 1962, p. 96). This is the basic idea behind instruction in
formal disciplines and amounts to instruction in how to think.

The second perspective, that development is learning, is more character-
istic of behaviorist and cognitive information-processing theories. In describ-
ing this view, Vygotsky wrote, “Learning is more than the acquisition of the
ability to think; it is the acquisition of many specialized abilities for thinking
about a variety of things” (1978, p. 83). For the design of instruction, this sug-
gests attention to specific prerequisites within content domains. And only to
the extent that content domains have skills and knowledge in common should
we expect a transfer of abilities developed in one to problems in the other.

A third view merely combines the first two, and Vygotsky found it
equally unsatisfactory. Instead, he proposed a more complex view of the 5
teraction between learning and development, which Wertsch (1985) criti
cized as being unclear in its implications for instruction. On the one hand,
KE:_:mlm:m therefore, instruction—precedes development and, in fact,
draws it along, As such, demonstrated ability within a subject area must nec
mwu_wm__m mmﬁ@:a upon organized instruction within that area. Om the AWNM_M"
?S:.n m%z_\c_ﬂapi must m_.f.c. occur in part because n_ﬂ its o\S: ::mﬂmm _,ow.
imal a.Eia m:”m rw:.”m mxﬁ_m_: aiw%ﬂn@ among nr_ﬁ_,.m: wNonm.m Mwmw ot
we accoum? monmm“ srm: their learning histories are similar? I%Miwm: it
subject and the nrﬂm M:@.Sm relation that Vygotsky p EvOm.mm_ t entirely
clear what this Emw : unng aﬁ..m_ovam:% Unfortunately, it is O ‘

: ns for instruction. .

Perhaps we ma i
ape y draw a parall i y's view
and developmen parallel between Vygotsk} e skills

knowled 2e w Butsois solv"

Mbﬁ M..\;.JU_.»SJJ ..7 R by E %&
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s > learner ‘ curre

knowledge ey s to go beyond their ded Bim.a

els. As V | . .
um._.g_,aaclﬁ f .»v e.«mﬂﬂ@. noted, “Learning which is ori€r from the
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ovides the context mo.n how ﬁmo.v_w act mH..ﬁ EHSF it also provides an appro-

" te context for learning. That is, “cognition is constituted in dialectical re-
Ew s among people acting, the contexts of their activity, and the activity
E :_w: ey 1988, p. 148; cf. Leontiev, 1981). And learning involves solving
:mov_mam that arise out of conflict-generating dilemmas in everyday situa-
mwﬂm. Shoppers learn certain arithmetic practices, for example, because
living within a limited budget requires that they calculate the best buys. This
suggests that instruction should supply .m:::mn_v\ relevant situations in
which students are called upon to resolve n___.mH:Bmm. We rm,w seen the same
argument mxvmmmmma in Chapter 5, and it will come up again as a driving
force in constructivist learning environments (Chapter 11).

P

Interaction in the Zone of Proximal Development. moH. Emﬁ.»nzo: to pre-
cede development implies that certain types of interaction will be more ef-
fective than others in the child’s zone of proximal development. F om@
words, “children learn to use the tools and skills they practice S:E Ewn
social partners” (Tudge & Rogoff, 1989, p. 25). This means that the social Sm
teractions they encounter could lead to developmental delays or m_u:oa“w
development as well as to normal or accelerated development. m,oaum.mﬁ. _m
position to Piaget’s, whose theory assumes that development 1s unt =mn_-
tional, with all normal children expected to reach the last stage at approxi
mately the same time. o "
Given that the role of a child’s social partner is n:znm_. to n:w No:m 0
proximal development, what can be said about it? For o:m.:::@ Vy mo.wmwh
theory “requires not only a difference in level of expertise ._uﬁ m:nzwm o
standing on the part of the more advanced partner of the _.BEﬂBmM w ol
less advanced child, for information presented at a level too far in m_ v i
the child would ot be helpful” (Tudge & Rogoff, 1989, p- 24). 1dea’ PEr
‘1 an instructional enterprise, then, should not be equal in terms koo
Present level of knowledge and skill. The more advanced partner, s%m 6
adult or peer, will function to bring about cognitive development In
#dvanced partner.

- o ror

This is consistent with the notion of scaffolding, where the _MVMHMHNQ-
MOre advanced peer operates as a supportive tool for IETERIE o o
Struct knowledge (Greenfield, 1984; Wood, Bruner, & Ross, 77" istics: It
fold, ag # & Savown tn UE_m_.Em wonmudnao? has five charactert

7 rmn
OV - range of the worKe
P e.&@m a mﬁmvﬂvo.—.ﬁ” it functions as a tool; it mxwm—.—&m the & ible: anm it1s

”mwwo.«zw the worker to accomplish a task not o%m?“»mmwﬁmﬂdcﬁ not be
selectively to aid the worker where needed..-2 feet from the ground

C.w = Sor
: mna mo,« example, when a carpenter is working ive
, mmﬂa_aﬁ 1984, p. 118).

Strice A€ characteristics of a scaffold define the rw
wae " AN instructor should neither present It
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bﬂmhnmﬂmﬁ.nm By
formation In 2 Q:md_@“
goal behavior. Rather

£ 4




PARTIV * Learning and Development

258

d provide the guidance required for learners tq brid
gap between their r,.c:c:. skill levels and a desired skill level. Ag |
become more proficient, able to complete tasks on their own that the
not initially do without assistance, the guidance can be E:TQEEs.
field, 1984).

A second requirement of the social interaction between partners is th
their relationship be one of intersubjectivity. By this, Vygotsky meant :_2
partners must come to some degree of joint understanding about the task “H
hand (Wertsch, 1984). It is not enough, in other words, for the partners o
simply work together or for one partner to dominate and demonstrate soly-
tions to the other. They must co-construct the solution to a problem or share
in joint decision making about the activities to be coordinated in solving the
problem. It should be apparent that the requirement of intersubjectivity de-
notes a different relationship between social partners in instruction than is
J.E.E_ between a teacher and student or between a tutor and tutee. Inter-
subjectivity implies shared power and shared authority, where inequality
_uﬁzm,.w:. partners resides only in their respective levels of understanding. )

Think back to the two scenarios with which this chapter began, Pet
Zn:r@ and Beginning Spanish, and consider the extent to which scaffolding
om intersubjectivity has been established. In Pet Monkey, there are clear signs
”rﬂ._ﬂﬁmﬁw,%m”m M”__. ”_”anﬂ”wﬂamﬂr %m_fﬂ_w:,:c.? .5.5»..& _.:m:whmﬂmw:. She H_ﬂ M,nc
the board only when she gives m: > > F: o seated, i e of
chalk. By contra _Uim ,a :.s, permission by _5:9.:*“ ::..3. her _ua,nf_
g by aa%m: in»rmww : Richard a re partners in %m ._:m:cnrca
them, EE\ must construct M Hmrna_, who 5m:®m8& S BelivC Y Wm:wwﬂ_”
means to accomplish it 2 shared understanding of the task an¢
vm::wmwwmﬁ_c HMM%@W%GO:& partners during .:m::n.:c: ﬁ.irn%m.n J_M
effect o _mﬁ:_:m. g ,”m EH adult or teacher) has been 5<mm".—m.m8a ﬂ_ﬂ_ :,,
Emzzmcir visﬂnﬂms the | o .no:n_:m_,osm have resulted. First, It 15 mm.mdm as
the goal of instruction ﬁc,wiz_:x of skills and adopting new perspective>®

_ In the learning of _r.mm & Rogoff, 1989).
%;aazwvmma. They t va_:m, adults were more effective as _,...m::mq
_c..m_.. Radziszewska MN Mﬂ ed to promote more advanced planning mF‘:
elicit greater partic; ati 0goff, 1988), provide more verbal m:mﬁcn"_.o% art:
ners. By contrast ..m_msh. (e.g., Ellis & Rogoff, 1982) than did the child P? &
€ child teachers appeared relatively unskil

NG NStruction with:
within the 1e ) .
& Rogoff, 1982, p. wwwf learners r egion of sensitivity to instruct

etructor shoul
nstruc i
@arners
Y Could

Aﬂ reen.

g than
egies
and

I another’s perspective, however, child p2 nd

: m”m adult partners, provided there was 2 free?

INg issyeg than m_,mnmc: :ME one .n::& dominating the no:ﬁ.nvmﬁw..

~ AN S available ¥ provide for a more open forum for o9
¢ N adult-child interaction (Tudge & Rogoff:
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Finally, qmmmmnnv. :..ﬂ&:mm seem to converge in support of the require-
ment for EHG:E?:SJ\ between social partners during instruction. Ad-
sances in development occurred when Ez:ﬁm nc:wvossa to arrive at a
solution to @ problem ?,.m; Forman, 1987). But interaction was less successful
when one partner dominated, or when partners argued or engaged in off-
task behavior (€.8-/ Glachan & Emrr 1982; Russell, 1982).

An instructional strategy in which intersubjectivity comes together
with scaffolding is reciprocal teaching. Developed for reading instruction by
palincsar and Brown (1984; see also Brown & Palincsar, 1982; Palincsar,
1986), _.m&_u_dnm_ teaching is designed to improve comprehension of poor
readers. In this program, poor readers engage in dialogue among themselves
and with the teacher, during which they jointly construct meaning from
whatever text they are reading. The dialogue is structured to emphasize four
comprehension strategies: questioning about the main points in the passage,
dlarifying to resolve difficulties in understanding, summarizing to capture
the gist of the text, and predicting to forecast what might happen next.

Initially, the teacher leads and sustains the discussion, modeling the
four comprehension strategies. But as the instruction proceeds, the teacher
transfers more and more control of the dialogue to students, who assume the
role of instructor. Evaluations of this program have consistently shown sig-
nificant gains in students’ reading comprehension. In addition, they appear
to use their newly acquired skills in reading texts in content domains, such
as science and social studies.

A consequence of internal-

The Role of Language and Other Sign Systems.
s that extend

zation is the ability to use signs in increasingly elaborative way
%M”cc:mmamm of children’s understanding. In play, for mxmb_m. young chil-
into hmm Srm»m,\ﬂ.qmmognmm are available to them to :.n_.o_mn» Hrm:_ma_ﬁw
value .m adult mn:.S:cm of their culture and rehearse their future roles an
rm:nw: :wr:-mﬂm_:ma & Souberman, 1978, p.129). ):socmr the tools at
Cessfy] mw Sn_:.am m.ovzmz.nmnm? ﬁnmmm_u:nm*mm toys, children are equally m:w-
ects in m“: n.qmm::m imaginary situations with sticks and wnrma common ro m
COncept .(H: environment. In play, Vygotsky argued, children stretch t Hﬂm
signs wrcm. mv:_:.mm and begin to develop a capacity for abstract thought. ‘
very Q:Mw establish in their imaginations, in other words, can make _cﬁ :
Nony, Plex symbol system, which they communicate through verbal an
Mﬂvm_ gestures.
have EM development of language, however, wa
nanmmwnmmﬂ..ﬁmﬁ impact on children’s mnncmm.mcd 0 S et
m_w:-:mm:. Uvaoﬁm.rvN believed that language constitutes the _.M .ﬁﬂ -
chilg - mm ehavior to occur during cognitive development, becaus ez
amSon t ::.. Em,. constraints of their immediate environment. It prov e
More :_Scm__,\.m:c:. wherein signs (or words, in this case) become Bmoor::,q
“hoved from a concrete context (Wertsch, 1985; Wertsch & ’

s thought by Vygotsky to
f higher vmwnrs_cmam_

'f
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1995). In learning E:nnn?..r: axmB.w_F nd:awmz initially associate
cept name, such as horse, with a specific animal they have encountered, wiy,
experience, however, they _n..::.:, abstract .:5 n.c:nmﬁn mz.:: a particular cop.
crete context and so mm:nE:No it to other situations and Instances of horses

This process of decontextualization ‘must occur with any mwswm_
system if it is to serve higher mental functions such as reasoning, To illys-
trate, Wertsch (1985) described the results of Saxe (1977, 1982), who invest;.
gated children’s understanding of numeration (counting) systems. The
children Saxe studied came from New Guinea and counted by employing
their body parts in a particular order. Young children, he discovered, focused
on the physical characteristics of the body parts, rather than their role in the
counting process. Imagine, for example, counting up to four on your fingers,
by starting either from the right or left of your hand. The fact that a different
finger is reached would mean to the young children of this study that two
different numbers must have been counted. Older children, however, were
able to abstract the body part from its role in numeration and so would re-
spond that four had been counted in each case.

Although Vygotsky did not address specific implications for instruc-
tion of language and other sign systems, other than to suggest that play is
important for learning in young children (Vygotsky, 1978), other researchers
have begun to pick up the slack. Lemke (1985, 1988) suggested that mastery
of a subject entails mastery of its specialized language structures. [n one
study of a high school class in earth science, for example, Lemke (1988) illus
trated how a teacher and his students, with different understandings of what
light and heat mean, talked at cross-purposes. He concluded that :Bmm:_:w
relations, in particular, need to be frequently glossed, nm_.m_urammm‘ .§~.
made explicit, and students need to be explicitly alerted to the genre ﬁ“_
nwﬂvramw and semantic clarification, so that they can use them actively m,ﬁ.
M.WMM MMMM:M:V. posing problems, and refining their mastery of the them

mwazw_:,_n< mrm.ﬂrm.‘.éwm. p-97). 4 race differ
s &ﬁno_\:,::. o,..,F: (1981) has am:‘_c:m:mﬁa mm:a.mq m:n:o:u; put in
ﬂcaai.mn:,amﬂMMW.::.Q.:E. not only in nmmwrn?mﬁcmmzn _:ﬂmqwo_. reachers 0
realize that chijqy. n,_”mQ._wzw as .56:. This reinforces mrm nee s %BB:&%
rather thp s.::.m: s E_uwc.:m,._oq may simply stem from misu! o

ul disobedience. In addition, misunderstanding M

_u_.OZm.S of tra . v
nslation, or dif - , tructure, T
problem of Mmisco differences in language structt

_.,Tm con-

nception,
Conclusioy
In this ch A—m.;...._.
Apte: s rp
Opment :Mﬁ“wa the v_.mf.c&:x one, the concept of human n:md_-nd_fﬂs some
e - €) o . . nm. ol
_.nvﬁmn»m‘ the the Xplored as it relates to _..:.:.::..m and :.zwz‘:nﬁ:r %..2_5_...

orists discussed in Chapter 6 represent :ﬁﬁﬁ&:m P
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¢ an apparent common focus on interaction between children’s native
SEE::mm and :%.,:. m:e._no:.BmE to .m.x_u_m._: am,.,m.moan:v Piagetian and
cognitive information-processing theorists diverged in w.rm: explanatory em-
phases. With its ﬁ_‘ono.mm_ of wmm-v\mwma stages and a single developmental
mechanism (equilibration), Piaget’s theory is more nativistic. By contrast,
information-processing theorists put more emphasis on environmental fac-
tors in development.

In this chapter, Bruner and Vygotsky might be said to offer intermedi-
ary positions, with their explicit focus on the role of interaction in develop-
ment. As John-Steiner and Souberman (1978) suggested, Vygotsky “offers a
model for new psychological thought and research to those who are dissatis-
fied with the tension between traditional behaviorists and nativists” (p. 121).
Finally, perhaps recent cognitive developmentalists, and most certainly
Bruner and Vygotsky, now recognize a complexity in human am,_m_onm.:ma
that belies the sufficiency of a single model or theory of mm<m_ow§m.2. The
age of global claims appears to be at an end” EE:Q.W Bornstein, 1989,
p. 13). Instead, many theories may each provide insight into some aspect of
learning and development. As we have seen throughout this book, what one
theory conceals, another illuminates.

Ummﬁmﬁ

“Kermit and the Keyboard” from the
Perspective of Interactional Theories of
Cognitive Development

Like Piaget's theory, the interactional theories of Bruner and ,...e‘moﬁmrw, ma.»o“
cused on cognitive development as it relates to learning, not on Sﬂ__m“m“
tself per se. Because Kermit is an adult learner, we would mx_um.,ﬁ E.Mm» -
1'es to have relatively little to contribute toward c:am&nm:a._:m w nﬂ ihat
how he is learning in this story. However, Bruner himself ﬁc:.:wﬂoha: &
._:m “bogus stage theory” did not put age limits on the modes of Fw: _M e
'"g that children nréo\_Oﬁ and I suggested in the chapter that adu " :aw:w.
Well exhibit the sa me v«om...mmmwo: through the three modes .om understa

" they are learning subject matter that is new and ::aa___w_ﬂ.%a;m to play
th .mmnm:wm Kermit had prior training in music, :F..S.rr 0 e Skill that
: € keybhoarg is not entirely new or unfamiliar. Reading .3.: derstands the
MM_,EK.,. in his nmﬁmlo?m. and we can see that he m;v”—._.,,._..m_,m.,.: he may be
_.&w_.n SYmbol system involved in being able to gp.a.ﬁm,:wm:%_wg:&:m can
vmi“::m Specific songs at the symbolic level. Enacth m:e attempts to con-
mvmgmmm:w:ﬂmnE:w:i_.mza-c:.c«ﬁ_mw_:m;m

c.
o i ” epresented on the m
m_%,_ Articular notes on the keyboard with the notes represe
* Score ’ :+h his ¢ Jtural
’ . ; is cu
Vv . . : o B Q?..Qc.m— with . .
Milje Botsky’s ideas about the interaction of an It he keyboard in the

. L0 dy
 might be implicated in Kermit’s decision to study

"
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all, why not take up the instruments that he learned to hay
vears ago? Surely, it would be .mmmmmﬂ to become proficient on those 3 Bt
time than to become as well skilled on the rmv.\_ucma. However, the computer
is ubiquitous in the modern mmm\ and ﬂ.oamw s computer-based keyboard ig
truly an incredible tool for making music. It enables the performer to sound
Jike almost any instrument, to play with many different accompaniments, ang
to compose and record his or her own arrangements. The versatility of this
tool is a powerful incentive because the player can sound nearly professional
on simple compositions in a relatively short period of time.

first ﬁ._mnm. After

Theory Matrix

Theory Interactional Theories of Cognitive Development

Prominent Theorists ]. S. Bruner; L. S. Vygotsky

Learning Outcomel(s) Thinking, conceptual knowledge, ability to use the

tools of one’s culture, awareness of one’s own

thinking

Role of the Learner Interact with the instructor, peers, and sociocultural
environment to solve problems

Role of the Instructor Involve learners in a process of inquiry and probler™

solving
Ask medium-level questions to prov oke cognitive
conflict

; jvities
Engage learners in socially organized labor activ?
relevant to their culture with learning _um::wa
appropriate for the desired goals of instructio™

Input iti .
ths”w””huanezn._:aam A “well-prepared mind”, culturally relevant tools,
, 1 and prior knowledge
rocess of Dep ively ™
?ns_.a»\ evelopment/ For Bruner, a progression through mc.nn_mwm:ﬂ_nmcﬂm 0
sophisticated modes of thinking (enactivé 0

symbolic)
) lic) e of the
ediated
wledge
ment 4

For Vygotsky, mediation to apprehe
culture, internalization of socially-m
understanding to become Vmamc:& kno

— of both, learning serves to pull develop
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Zim

Reflective Questions and Activities

1. Consider the underlying assumptions that Bruner and Vygotsky appear to make
about knowledge and its development. With what epistemological position
would they most closely align? How are their assumptions similar to or different
from those of Piaget or the cognitive information-processing theorists?

2. At the end of the last chapter, you took a preliminary position on which comes
first, learning or development. Reflect upon your answer and decide whether
your opinion has changed or remained the same. In either case, indicate why.

3. Describe an instructional program (hypothetical or actual) that makes use of
Vygotsky’s “zone of proximal development.” What is being taught and
learned? By whom? And utilizing what instructional strategies?

4. Although Bruner and Vygotsky concerned themselves with the development of
r:oimamm among children, their ideas have been used to apply to mnzzw
What, in your opinion, might be the most likely concepts from their theories to
apply to adult learning? Why? Illustrate your answer with specific examples.




