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I would like to msie it clear at the outset that I believe both Sternberg’s and Gardner's wark to be steps in t-:

right direction, What ic more, the paper by Hatch and Bardner (193] leads ae to think that they say, in the end, rose

to conclusions which are auch mors radical than thaose they have already published.
That caid, the probiems with these approaches are:

1. That ihe re-arizstetions t%ev advocate are not sufficient to challenge widely held - and socially dasajing
assumptions which are ceaply eabedded in most psychologists’ thinking abcut sbility and the measureeent practice
egploy. Is the tirst place, replacing "g" with 3 {or even &) variablec in no way coses to terss with the diversity -
cognitive apilities, let alone the total range of abilities. In the secand place, Sternberg’s *acadeaic”, pruct
and ®social® intelligence are not really different types of intelligence but rather intelligence applied and deveicy ej
in relation to alternative types of activity which aay or may not be valued. Once ane has said that, one can see th
intelligence could be applied and developed in the course of undertaking very many other types of activity which ga:
valued, Furthersare aany other cognitive and other abilities couid be brought 5 bear to underfake these activitise
effectively. Sternberg’s foraulation does not encourage us to address the issue this way. It therefore prevents us
moving forward. It neither gels-the values to the front of our measureaent acdel nor identifies the range of ragn::.,e
and cther competencies shich can be depioyed to undertake valued activities effectively. (We may noie in pazsx.
despite Sternberg’s discussian of tacit f{ie self-generated) knowledge, his measures of these variefies of “inteli
go not even inde: the ability to reasen - ie to fors new constructs. Like sost “intelligence® tests they aeasure
reproductive ability and and do not help us to solve the two sain probless invelved in trying to assess people’s ability
to fora wew constructs in their own particular domains of expertise and specialisation.  The first of these #ajor
problees is that it is necessary ta find some way of indexing the respondsnis’ ability te solve problems or fory nex
carstrycls an the basis of {he inforaation he has already acquired [and regardless of whether he Ras evolved that
inforastian for hisseif or got it from other peoplel. The secand is to do so in relation to the tasks which the
resperdent values and :w cownectios #ith mhich he has huilt up expertize’,

2, That Sternberg's forsulatian does aot-sufficiently underzine psycholegists’ precccupation with aakin
discriainations betwees people within only one area of ability and their tendency to averlook the fact that th
sources of variance belween peopiz are (i) in the areas in shich they have knowledge, eductive ability, ang e:
and (i1} their patferas of competence. In view of the crucial need to get a rough fix on this wide range of abiiiti
I cannot see that it is other thin socially dysfunctional to use long tests to get an "accurate” seasure of each of

three types of “cognitive ability®, The suggestion I will eake in the course of this paper is that it would be zore

than sufficient to find out whether people display, high, average, or low levels of the ability to form new construc
shilet carrying out taske they care about if that inforaation were to set in the contert of data on (i} shat they rivs
sbout and {ii) the sther Lomp tercies they bring to bear in the course of atteapiing to undertake these activ:tiﬂs. f
ather worgs, I would like to turn our current preoccupations in psychometrics on their side and, instead of saking fine
discriainations in relafion to one or two variables, make present/asbsent discriainations {or descriptive statzaments: in
relalion to many potentially important variables in order ta give a such sore coeprehensive, and therefore auch aors

ghjactive, picture of the individual.
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. That their theorstical forselations are incorrect and inappropriate to deal with the probiess.
Although Sternberg acknosledges that his sodel is not a medel of the aind, I as baothered by:

. His general reinforcesent of the notion of a single factor of "ABility*. Thus, he spesks about the need to
encaurage aore "able' peaple to study the problems of “intelligence. This foraulation acknaowledges none of Calvin
Taylor's findings. Taylor (1963} chowed (i) that there are aany different types of outstanding scisntist who do
different things, whc contribute in different ways to scientific advance, and who need ta be part of a teaa made up 2%
people who have different concerns and abilities and who dp very different things, (ii) that none of thece abilit
related to conventional assesseents of acadesic ability (which are seasures of regroductive rather. than eductiv
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and averlook aost ather important types of intelligence), and iiit; that anly one of these types of ability (nasely the
ability to make the kind of cbservations needed to secure personal advancement) cees: to be represented in Sternberg's
tramework,

B. The acceptance, in the componential sub-tneory, of the appropriateness of the designation of the two main
cosponents ot “g" as "fluid" and "crystallised® intelligence. Hy interpretation of the available evidence is that the
ability which is often labelled "crystallised intelligence” ic not a crystallised form of fluid intelligence, but, +roa
a psychelogical point of view, a very different ability. It is found in different reople, has different psychalogical
origins, and results in very ditferent behaviour. Despite this, in day ta day life, it works wvery closely with *flsid
intelligence" - better teraed ‘eductive ability'. #®hat has been tersed °fluid intelligence' is better called "eductive®
ability, and what haz been tersed "crystallised intelligence® is better teraed ‘reproductive” ability, The relaticnship
between the two seess to se to have been admirably articulated by Spearaan{1923/27) over 30 years ago:

"To understand the respective natures of eduction and reproduction - in their trenchant contrast, in their
ubigquitous co~operation, in their genetic inter-linkage - to do this would appear ta be for the psychalagy of individual
abilities the very beginning of wicdos...".

Une wishes that Sternberg had followed thic advice. 1f I were restricted to making not more than three pieces of
inforpation about a person’s “intelligence', ! would still prefer these two to the scores on Sternberg’s acadesic,
practical and social intelligence scales. That cosment is, of course, not quite fair because what Sternberg really
wants us to do is to assess bath eductive and reproductive ability in each of his three domains., But, in that context,
it is fair to suggest that he has not succeeded in providing us with the seans of doing so because what he has got is
not merely a set of szasures of the respondents’ already crystallised knowledge in these areas but aeasures of th
ability to recognise knomledge which Sternberg has crystallised in these areaz. The aeasures therefore fall into the
trap into #hich aost multiple-cheice seasures of *academic ability” fall: they measure only the ability to recognics
scaething which the esaminer knows rather than the ability to generate new constructs of one’s own.

Eductive and Reproductive abilities really are different foras of intelligence; Academic, PFractical and Secial
Inteliigences are not. These asbilities invelva the application of both eductive and reproductive ability - and other
farms of cognitive ability az well ac many other cospetencies - to the achievesent of different types of goal.

L. The emphasis on "learning" and probles-salving to the virtual exclusion of perception and problea-identification.
t seems fo me that perception is itself crucially dependent an a conceptual bace and that perception and probles
identification are inextricably linked. Withaut a perceptual/conceptual {(if non-verbal) "Gestalt® ane canrot have 3
probles. 1t iz the concepts which enable us to see things in the boosing buzzing confusion.

4. The Experiential Sub-theary does not deal adequately with the relationship between central and Incal procassing
{if, indeed, that ic the correct say to think about it at alll.

A Hhat Sternberg teras central and local pracessing seem to #e ta continually interact in a dynasic way ta resgit
in the continucus re-foraulation and adjusteent of high level schemata asd to the continuous use of high level scheaata
to adjust "local processing® to changing circumstances. Local processing does not -seea to se to be hived off and
isolated in the way that the mcdel suggests. Indeed, the aore one thinks about it, the sore unsatisfactory this
initially appealing idea becoses. [t seems to se that the automatizatisn of thoughtways and physical habits and their
relationship to cognition and thinking has posed a continual problea for American learning theorists and that
Sternberg’s forsulation is no more likely to be successful than the previous ones.

In fact, I still have a preference for a theory based on the ability to fore high level non-verbal constructs rather
than one based on ceparate processing. Let me illustrate. Sternberg introduces his theory with the abservaticn - shich
I do not dispute - that: '

"The greater knowledge base of the expert is the result, rather than the cause. of the expertise, which derives froa
1 ' B )
the expert’s ability to organise effectively inforaation he or she has encountered in @any, &any hours",

Howzver, hie then qoes on to zay that *...the expert is sore proficient at learning new tasks because alobal
processing rescurces are aore readily available for the intricacies of the task... In essance, a loop Is set up whereby
packing more inforaation and processes into the lacal systes enables one *o automate agre processing and thus to have
global resources wore available®



i wauld prefer to say somethlnq like: “the expert is able to igentify iad scive more problems inote the absence o+ a
re-zrence to learning’) because he or she is better able to fors new, higr-level, non-verbal constructs which sake it
zaz. to handle complex events®.
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2= verbal construct” would lock like 1f

i heve to confess that [ do not know what either a "global process®
uld psiat researchers in very different directisns

srz met them on a clear day. Despite this, the two forsulations «
§. 1 am not at all sure about the relationship between global asd iozal processing.

have already made a cannaction between autosated thoughtways and ghesical habits. In this context it is

ing te note that Spearsen argued that the intellectual grasp of tre whele is crucial to manual desterity:

habits are not put together by coabining parts one with ancther. ®ather sub-routines are perfected in and

n the foraation of more global activities. Deft asovements in typewriting or pianc-playing are acquired as parts
her level, neanxng*ul, activities.

The came i3 true in the intellectual area. To perceive 2 prob. 1
thesis as to what the whole might be. To anaivse one eus

n overall Gest
- possibly unverbalised - hypotheses aboul what it is iagoritant
po B

£ than the gvera

»an-

Szt 13 at* sis goes
nat sean "ta chop up into random bits". It geans io investigate p«" ntial re lafzonshxps suggestnd by ane ‘s
dzrstanding of the whole, Nevertheless one sust 2lso have symhoiic reprasenteticns of the parts (which does not sean

HAS

that one must be able to describe thes in wordsi. I don't think thase car be seaningfully described as *lacal®
pracesses, although they do "chunk” the processing. The ability to perceive all of these things is based on what cne
grawn froa experience, and thus on reproductive ability,

It is important to note, too, that the comson siatement that probies—solving invelves cosming to see the relatiorship
z2n variables, is misieading. The "variables® hetween which a3 "relat:anship® has to be "discerned” are usually not
and have themsselves to be educed in the context of one’s eserging understanding of the whole. Une needs io
the totality of variables and their reiaticaship in order 3 see the variables. It is a tatality of variables
ang relationships which one has to cose to ses ‘n - or squeete out of - the boosing, buzzing confusien. This is what
Spearaan aeant when he said that the perceptisn of a variable tended to evake instantly a knowledge of 5 relationship

{
iRl vige-versa,

olic thinking., Thus, in contrast to whaet
h

Hy point is, of course, that perceiving is intieately bound up with svate
tas which is iaspartant but the tendency s

peapie have argued, it is not the seeing of siailarities and differss

1ve constructs which sake 1t possible to educe seaning and sigrificance and, 3z a reselt, to see the similarities and
{ erences,

is that it is on the ability bco fors high level non--erbal comstructs that we should focus. And,
read y adaitted that 1 do not know what that aeans, it sesss o ae to be a foraulation which is less

the central and local procescing aetaphor.

Let se be more specific. If one thinks of Piaget’s studies of conse on ot voluse, it is not “autosated lacal

ing" which is required to make the necessary leap. Mor ic it the *ability to hold length, breadth and height in
once” shich is required.  What is required is the concept of roiwse. Once acquired, this concept transforas th
d - because one now has 2 single concept which enables cne to sussarise three disessions ... but which can he
sztantly decoaposed into those three,

m

L. A final problea 1 have with this "glgbal® and "local® pr i
;,::essiwq aften seeas to me tc come fros the fringes - fros, for s a;le. fee l;ngs in 8y muscies hx n tell me that
syeathing is wrong, or thai, if [ pause 4nd retlect, [ will find f in
absut a set of issues about which I am already “thinking'.

3. The contestural sub-theary does not cees to ae to adequately refiect either the range of potentially valued
ivities nor the fact that eductive ability is required to develss an understanding of (a) the workings of

aticnal systes {tacit knowledge of requiresents for promoticn) a the significance of body language (social
igences. These sees to be the sase ability zpplied to differant However, the ability cam oniy be assessed
the individual is pursuing goals which he or she cares about. Bv ‘nq he proce=5 a different type of
{ligence Sternberg both obscures the issues and dass not encourage psveh 5 to study the possibility that

ctive ability may be displayed in relation to still other goale
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-7 fact Sternberg ducks the most important question - which has to da witr the suitiple talents which ®ay be
dep.zyed cumulatively and substitutively in the service of intelligent, ccapetent behaviour - by saying that it is
neczzsary to set limits on his discussion in order to keep it withia sarageabie bounds. Unfortunately, this leads to
sa:zr crises of omission. In the first place, he deals with anly & few of tne cognitive competencies which relate tg
effsitive behaviour. Secondly, and eore importantly, he fails to msnticn the wide variety of talents which are required
for intelligent and competent behaviaur.

“here is actually an alternative way of keeping the discussion withis sanageable bounds. This hinges on
ubztituting the goal of trying to get a rough fix on sultiple talents for tha goal of trying to get an accurate aeasure
9+ zily three of the domains in which eductive ability could be displaves.

zgth the prablem ard the solution car be illustrated by refersnce to Sriz 1. Down the side are listed a range gt
coacetencies which could contribute cumulatively and substitutively to effective behaviour. [Those shown on the grid
are ?nly 3 sub-set from & longer list which is published in Competeace ix Hodern Society (Raven, 1994)1. A number of

vpee of behaviour which aight be valued are shown across the top of the 8rid. Once again, many sore could be listed.

h things are tamediately abvisus. (i} it would be easy to identi®y sany aore “types' of "intelligence™ than
acacssic, practical and social.  (2) there are many more "types® cf cognitive ability than fluid and crystallised
abiiity. {3} that “1ntelllgent“, competent, behaviour can be achieved in &any different ways - such as by persuading
othzs people to help rather than thinking things out for oneself.

ciearly it is essential to give the qoals in relation to which cognitive and other capacities are develaped and
X cd 3 mucn gore central place in ps,cnnlcqical thecricing a syl ic practice, Instead of striving to
asy
|

iErg ua'id have dane better to make that

Saéething else which the 6rid illustrates is that it is ne

tg the individual's goals before attespiing
to zzsess cogaitive or any other tvpe of ability. Instead, as illustrated he folloming quotations, Sternberg fells
his respandents that they have certain goals and then tries to find out whether they know sagething which ne thinks they
nead know to pursue the goals (which he has chosen) effectively. His ais i3 ip find cut how much *tacit” knosledge - ie

kigsiedge which is not widely circulated and which the respondents aust thersfore have themselves built up - they
I have nc doubt that, if he could find out, that would be extresely valuable information. But the
Introductions to his questions read: "Your goals are to become one of the top people in your field and to get tenure?
-«.. O again, “Your goal is rapid promotion to the top of the ceapany®. How can one expect people who do not value
goals to have the inforaation? What is more, if one did value these objectives, surely there is sore than one Hay
eving thes,

seeas {0 be an appropriate way in shich to investigate srabless with which he is concerned.

) @ the point of vies of finding a way farward, these gusstions actuallv do sees to be useful because,
vigwzd as ey p essive -behavig ur, they sees to tell us a great deal abaut Stersberg’s own concerns and knowledge. He
cou.d therefore begin ta fill in a version of Brid 1 for Stersberg. This s*;qests that it would ret be ispassible to

adcct this approach sere genarally. ' '

W

This is not, however, the most serious limitation of Sternberg’s aeazures, Much sore seriocus is their failure te
tacele the problea posed by the fact that high levels of eductive ability arz dependent on the development of
idizzyncratic schemata which sake it possible to think about issues which are personally important. In gany ways
sezas to ae that Schon {1983}, has aade a sore significant contribution this ares by describing the processes Gf
res_zction which are required to tehave cospetently in sany occupations ihe way in which that process is
cozsznicated froa one generation of professionals ta another.
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The Hay Forward
daving criticised Sternberg’s measures, I may now add a few aore refizctions of ay own on the way forward:

The Measurement of High Level Eductive Zbility




Une problea which I think 1 am, in the light of the cosments I have sade, cbliged to deal with is: How ic oae g35ing
t2 peasure eductive ability - the abxllty to form high level constructs - whilst pecple are undertaking activities whickh
trev care about’.

The solution to this crablem, however, ac is so often the case in science, ic perfiaps to he found by recognising
trsty as psycholagists, e have been preoccupied with the wrong probiea.

¥e have created a trap for ourselves by over-eaphaczising the isportance of "intelligence”, with the result that se
arz inciined to think that it is very iaportant to make reliable and ccurate discriminations between people along this
d:e=nsion, If we suspend belief in this proposition for the time being, we can entertain the notion that it pight ke
preferable to describe pecple by reference to present or absent designations across a large number of variables -
irziuding several, possibly relatively independent, types of cognitive ability.

It might actually not be too difficult to do this: I have little difficulty noticing whether those I work with are
=3 or poor at forming new constructs, verbalising, prising inforsation out of other people, locating 1nf0rnat;nn in

y and so on whilst they are undertaking the tasks they have been 5 carry gut, What is more, I am prepared
ks they care about. Certainly sy children

bz celieve that Lnev may ce better at doing these things in relation ta ta

The import of these remarks is that the word “seasure” in the question of how we are going to "measure® eductive
ability blocks progress. If we free ourselves froa the nation that we aust have really "accurate® aeasures of a ssall
nusher of digensions, we say well be able to make observations which are adeguate to our needs and purposes,

Llearly what [ have just said can be extended to the other coapetencies listed down the side of Brid I and the
Yamger list fros shich they are drawn,

Uther ways of getting this information include projective sethods (because pecple tend to zee other pecple as
thiaking and exsrcising these the, competencies if they do it theaselvesi and Bed avxoural Event Interviews (in whizh
pexple are systzaatically interviewed about important events in their lifel

it seeas to ae that one of the snst basic errors which psychologists have aade in this area has been their attesst

tc izolate thinking froa related activities which contribute to thought - such as discussing the probles with sther
peaple, persistence in trying to find new ways of thinking sbout the prabies, and waking up at night to capture flesting
t==iings on the frxrqe af conscicusness efc, 1t does not sees to se to be foo far fetched to argue that, if we reaily

ss soseone’'s capacity to think, we need to find out hos often they do these other things ﬂhilst'tryxng ts
and their profbleas.

It foilows bservations that one way of indexing people’s abilily to exercise the cosponents of
coapetence listed it 1 would be to ask thes what they think the consequences would be if they were to try to ds so
relation to probless shich they theaselves have identified. I have eleewhere (Raven 1984, 1968) shown that therz is

siderable evidence that this can indeed be done.

Fostering F anlem Solving Abiiity.

omment on the exercises for developing Social and Practical Intelligence which Ster raberg
telligence (Sternberg, 1784).

to ¢
bn

ces de;;gned te prosote the developaent o
rg (19831 criticises these approaches

re uch better. In the first place, they
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Hore isporiant 1y, they, lzke aost of thesn other te anigues, ﬁo not recognise either just how
robless which people try to think abeut or just how such tise and energy is required to think about
ious, act just because it reinforces the tendency of Aserican psychologists to overlook the conative
coaponent of b=nuvlnur but also because such exergizes contribute to the clisate in which little tise
sudgeted for tainking in research subaiszsions and hecauze it contributes fo the elisination of tige ta read, retiect
a’- dream froﬁ aducationsz] progrummec which, as a regult become increasingiy contented oriented and stress

:




522 3gain, | would like to share the results of some of my own work an what -z be done to prosote the developaent
of proalea solving ability. Together with Sigel and his colleagues (1984, 86, .. and Kohn and Schooler (19781, sy
colisaguas and I (Raven, 1980; Raven, Johnstone & Varley, 1985) have studied the zrocesses which promate the develapzent
of escctive ability in homes and schools.

The Home

-

re taportant activity seemed to involve g specific variety of the cluster ¢f activities which are describac as

degacratic child rearing practices®. The parents concerned discussed their actisns and their grobable consequence
with taeir children. They shared their thinking about society and what the tong erm consequences of their aLtAo.a -
ar th

thesselves and for society - were likely to be. They set out to earn their ciildren's respect by reasjninq uith
hea and discussing the long term (intangible) consequences of their actions. Ir these ways they promoted thei
chilsren’s ability to think.

ut parents who adopted the relevant fora of desccratic child rearing practices also promoted their children's

: developrent in other ways, They modelled cognitive processes in actics. and their children shared in their
gl 5, their reasoning, their anticipation of the future, Discussion of the future required their children to
p paying attention to exactly what was said - because such statesents cansst be checked against the eavironsent,
This eacouraged what [onaldson (1978) has called diseabedded thinking - ie thinkisg about abstractions which are ngt

sortad by the concrete here and now. These parents shared their attespts to resslve value conflicts and thus again

deai with abstractions, and geperal principles, through reasoning. By sharing »ith their children their atteapts o
understand and tackle their own probleas they deaanstrated the off ticacy of taking thought,

Rey also encouraged their children to plan, to invent, to find relevant infersation in the course of undertakir
ctivities which the children thesselres cared about. In this way they encouragzs them to be sensitive fa cues uhécr
eli ans when ane has the germ of a creative idea, *a tolerate false starts in the inowledge that sceething werth while
i1 uch a blundering and seemingly inefficiant process, to initiate action, monitor its effacts and Lake

n, tc develop coafidence in their ability to initiate new thou g.?- and new activities and fo take the
re nesded to ensure that something positive - and not necessarily soaething which was envisaged at the
it. They ensured that they experienced the delights and satisract ons which come froa the cospietion
task. In all these ways it would sees likely that they proasctes the devalapsent of their children's

p ication of this is las 1 have discussed zers %ully in a recent article in
) that the prosetion of the de selupﬁent of eeuctive abilify is not value free:
society, de ]egaL1on of responsibility for decision taking to children, and even
and aake their own obsarvations are asong the sost contentious of child-rearing

The Schoo!l

ghen we logked at s hncl., #e found that the 3% or so of teachers who make zéfsctive use of enquiry-oriented project
ER comgetencies going beyond the 3Rs - and to foster higher levels of these competancies than show up in
ests - b ha:ed aore like parents than teachers: they encouraged their pupils to identify and tackle
t (the children) cared about and which they, the LPmers, dig =ot know how to answer. In such
tigas the children could observe, reason, LomaLr.cate, provlesatice, and invest, They encouraged thea to
their quastions and their observations to paople in the universities and thus cosz to fesl that they wer b th cag:
and had a right to nak questions and wake meaningful sbeervations. Zszause their teachers did ot kncﬁ
he work ﬂLUId lead or how to answer pupils’s questions, because they had ¢ aunxtar each child's reactions,
¥ his ar her aotivec and incipient putterns of competence, invent develg al experiences froa uthh ach
senefit, monitor the child's reactions and take corrective actien shen ne the teachers andelle
eductive ability. They sodeiled real le stead of the tired coasurication
k #550ciate with =rhno‘s. In all these way: ostered cognitive developaent in
nd en LaLraged thes to develop very different perceptions of theaseis 23, the workings of scciety, and their
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ses 3t wark in university settings. Kohn and
have documented the effectz of wrat Kohr zalls "the substantive coaplerity of wark®:
tnz wore demands are sade on cognitive processes the greater the i-crease rrgughuut life - provided *probles solving’
iz .-dexed in appropriate ways. Klesp, Munger and Spencer 11977} rave dccusented similar effects on cospetence in
3 L. Grannis (1983) has shosn that the aost menial kirss of warx.-in geaeral, make sore demands on cagnitive snd
otrz- competencies than schecl.

ernter, HcCleiland and Stewart (1981} have observed thesz proces
ncoler (1978) and Jagues (197&)

“se gain implication of this research for child-rearing, educssion ang staff developaent is that the primary need is
2 Iveate situations in which people can use such educkive asility as fney possass and thereby practice and develop this
sther capacities. The need is t discover the kinds of task whizh engage their enthusiase. In other words, it is
ziscover their values. If developsental environments ir which z wide r ange of pupils with different values and
sraz of competence are tc be able tc identify and develso their talerts are to he created, it will be necessary o

iaise the notlon that it is both possible and desirable to cster aifferently for people with different values.

sotion is, at present, 1n serious conflict with the corcepts of equal Ity which inform decisions about educational

y. Beyond that, there is a need for tools to help teachers iz identify pupils’ values and areas of compatence, to

the types of developaental experience from which they aight semefit, and to monitor their reactions to those
=iences and &odify thea In appropriate ways,

H
4

Sternberg’s work will only sarginally amelicrate the crises aﬂ.‘b peychelagists, teachers, and other practitioners
Ly comalt against their fellow citizens in homes, schocls, and sorkpiaces by failing ta record the talents they

ss and thereby denying thes accese to educational and sccupat 3rsi programees froe which both they gerzonally and
ty as a whole could prafit,

r‘l

instead of distinguishing acadesic, practical, and social *intzliigences®, Sternberg and Gardner should have noted
these activities demand the application of eductive ability and other :eeponents of cospetence in the pursuit of
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