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tinknowri, he began iri earnest to analyze the
mechanisms of these powerful but little under- .
stood j'rriotivationai" determInants of psycho
iogicai processes and behavior.

thalamus:' this is' riot to say that these tech.:
niques' are ineffective itl deaHng with highet
functions such as memory. What cah be and is
~eing provided by neurophysiology is a precise
description of the rietu'al.substrate within the
brain; . .Encephallzation of MiDd

Wiiliam james, contemporary with Freud,
. applied the new knOWledge of brain function

ECCLES; J. C. The understanding of the brain. New York:McGraw-Hill, 1973. .to construct an even more detailed and compre-
E " J' c' I M' 'd' S' ' . J' "'h""b II'· .. , hensive systematic account of psychologicalCCLES, . .; TO, .; an ZI!:NTAGOTHAl,. I I e cere e urn

as a neuronal machine. Ne\\r York: Springer; i967. processes; James;!; "psychology" differed in em
SIMPSON, G~ G; .' Principles ofanimal taxonomy. New York: ,phasis' trom Freud's and provided a compli-

Columbia University Press, 1961, .' . ,.... .' ..,:", ,..inerttarfview most notable for distinguishing
TO":~6~~'S~~~:~,a~r~~l:~i~~:~;~o~~';~th~~8~f,i'·:':):.;~~bi~,t~6~~.l' t~a~tions f!o~ .~ot~~a.~iol1s ..Ja~es

senses. Sprbigfield, Ill.:ThomliS, 19~ .. PP.~5~7.~ ..;{,:;,:,;cproP,os,~d that emotions were manifest whe,n a
,,'. , " " "', '" '.,., '\"');;;;;"\.,.,':''\/,' reactlohto anoccurreilce was contained within

", i'" '. ", \: I,;,;;;;>,: FA"';'; .Lu~ii),~" the bfgahism caIiIrig into play adjustments of
"" , ":Y;';,,dO;,·:.(,·j,t2:';i!i..r,¥s:lhe~tittihoml~~vfscefai fegtilaH6ris of the biter-

. .' '.... ' ,~;,;!!,::(::~ ,"'hat'lHWit6rlrlterit; While motivations took the
BRAIN:.EMOTION ANI) M6TtVATioN,~, 'bfgiihi§ni"outside hUrtself byCohtrol1ed opera-

'.' .;.. . . :': :.' '. " '·"'\i;ef;t.:,;c~:·i7/[~iji'i·'/!,t: tl6ri§"6fihH(sbmaHc iTiusculature.
. .The' yeatis'HSOQ. Gte~t chang~\:it~t.tittlHi~,c:;,Thli'i§lh~ll!!gact we Ihherit £i'om the iiirle~
,place ill' the 'way'man views liims~lfFiFof 'ffilti ,,," ,.t~enttr~~rlltifY. SeVenty;:ftve yeats of additional"
:lenbt'hehadbeiieved his irltel1eef.tij:~~)FfUn6('fWZ:,rese~Ml1'~tiHtHie p!iysioiogy of emotIoh and

.' .Hon' Of.spirits, entrapped ,iil thtr 13a~HtMs'6t hi~' '~iP:moH~~Hi~i(fHi§prodticed new data arid a sharp- .
'. ';/ braiti'il-nd,bls'emoti6ns to depend '.oft!'thEf'hul;f",*'r'thied FcBn:6~ptlHiHiliH6n. the nineteenth ~eii~
.. ; tnofse6mposlrtg his blood. St1ddeniY,~~esetitic;l"~';)\hitY trtHiaJoWa~et Understanding psychological

; ttiri~s"~ife beinffchailenged I»" th~ahatofriist;'i"!'''ptode~s@IUWt~fffi!r6f brain function has beeii
.:' F?JJ;~Giiil;~nd 'hiS' assIstant; j; 'SpUrtHeim ·who',n;·':acceietiU@d:'ll.fiti·~~aaY the average person Uses'
.:' iiUltt~,:the':t'adicti1'pioposai, that tH~'bfl:iih'sub~ .'i:'the .tefffii3.~1ifiih(J;a.tidbhii7i pradicaJiy intet
. stari6@(:~6htfols the vadotis£actilH@s!:6fmiri& ". c1iangeKb1Y/f+ML:~i~:~\ttp"';:' .'
Th~y,'~tI~u6~agte~fdeal ij(evlti~He~'Jf6m'Hi~\;';~';'" s~v~fii t~~'ttIh~fktmHi,is encePHliiiiaHon ot
cHni6teaf~fiiUy doctiirientifilfbiist!'ili§t6Wfitter/i) tIliritlcaH B@(lisHngUlsHed, Waltet Cdnfiort's re
cas~hi§'tafYrfh~ ch~l1efigE! is§6'sUM~~§ftil thaPi"!;searclr§H(H~i'~d tH~f tfi~fegtilaW)fi of the interl

a qJiiff~fot>ii c~nturYJat6¥!liiljb~~tBtY':~j{pbfi~... ha.l ei1Vltdrlfti~fUwisa6MmpHsh~d by it mech
ment~~i~'hnderwiift6 deu~ffriH1E!''';'tE!6iseit th~' ,0;.' aftisffl ~efis1HVl! i~'Ui@ bHenHcal iHibsiancie (e.g.,

'. functions ;OnlnatohtlClii1Y"dHIH¥l6~~iiHtbt thtfYi
': blood' stig~frij~ffiaU(~rWr6'r'iiiifUal pre§stire of

.btalIt;, By the -~nd onhErt~rthi¥Y'Jh.@htoad oUt~ 7";,;: COli) of ~hys!tal ijWUUHy '(~:g.'; helit) that it con
Uiles'l)fbrairfpHysf61ogy h~v,~he~fitirtiWri with ~~itroW~d, lind th~nHi~'fti~bl1aiitsffiwas located iti
Bumblehtl

at~tirady' thatSigfHUfi~}ff~tid;'b6Uld ;i~';". the core t>tlh~tJUlil' stern diYfjdthilafulis and
base ra\:6oriiprehefi~lvfr sfst~ffl~O~;il:~c~bunf '(jf;;', ':trtidbfaHijreiHiH6ii'.fU~tHer 'j;howedthiH emo~ .
psych"Ji)fjiCdl" process~s" 'off~HHI§~;:UH~wledge;'·:.';' tional. rei!cHons Wer~~r t'tHidiotl of these core
Centia.f'·t6'thfS acc(jtifif'Wete'fHI~<i''lifl~ifigsijfiibtairl;coraroiffi~<!hiHHsms and not; as james
sotne'!half 'ceriturY' bf :tesellfblHiHHHilted 'by,' had thought; of the peripherai visceral prot:
ClaUde' B~rfiard .that pat~'hf tn@: tif~1i( fegti}'" ~. ~sses .that the' trtecbartlsriis regulated.
lated the ititefrilii enviidnffi~lirOfH1~(jr~aiHsm;':! Asiinilar though less heralded deveiopmeIit
alld.i that 'these interha1"cofitfols()pehiteti~ati4 """n took place witbfegard to motor functions. The

. t()rn~Hit:allY'¥heyond'th~'lj:wilfetiess'iotf,tHtthl1:'/;:;'detnonstration byFHtsch and HitZig (c. 1870) .. ,
dividual. Rational mart nbW haa td fa~e th~ flief ~i~' of the ~ prodUctidn of 'movement by elebtfical
that his behavior might steml'to S6ti1@'considei,;. '; ;~" stimulation of pafts of the brain begarl tile ek~' .
able ·,exterit,"ftoiri;such'fofdliiatilY·il·tirtpon~·!·~\>':;.'petifueftta1 study 'df motor conti-ai. This' te~ "
sciousfi 'processes. 1ft his' discoinfoft')with'lhe'tf.11 search culminated after Wdrld War It in the . '
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realization that a major regulatory system, cen
tered on the"bal;l~i ganglia; regulates postural
adjustment, the base' fr9m which movement
and action takes place, by a homeostatic-like
process. ,Controls operate on proprioceptors

,(e.g., muscle spindles) and therefore ona sen
sitivityto forces exerted on' the receptors,"

. rather than on muscle contraction per se, Such
load-adj\lsting operations are now generically ,
termed as being performed by feedbac;:k, or ser
vomechanisms. .

nigra with the basal ganglia) produce different
types of sleep and alertness and such mood

'changes as depressi~m and elation, and even
disturbances such as Schizophrenia. Arousal
and activation are turiling out to be lis neuro
cherrticaily 'iriultifaceted as are the more spe
cific emotions and motivations. The humors
have returned, but they are now knowri to be

,neurohumors.

,The Forebrain

.; ; :,~<'.' '.~' Another major' discovery embraces the
;: Regulatory Mechanisms " ~'""':"e,'i ", ' .
'., '. j;' "', '. " ,',.' , " ',' ',,' " mechanisms influencing homeostatic proc-
'. , ., The next major discovery was made by Ho- " esses in the opposite direction, into the fore
.,: race., Magoun, and Donald. Lindsley'aiid ex-": brain. Here agflin the core portions-the limbic
· . tended both the anatomicallOctis arid the func- ,,',' formations-"-becatrie the focus of interest. The
· .:.'~ tiOI~S of. t~e core-brain regulai6tyJin~'¢H~Itisms.'''L'dOse anatotnIcal connectiVity with core-brain

..• ~.Anatomical1y,· :'the regulatorY~·?:'s¥sterli.~:'were'·! '; stein '!rystems '(hypothalatnic and reticular)
·\., shown to involve acorisid~rabie lehgtli'of the.,' sparked this interest. Ali initial contribution
. '" . core of theth,idbtain steni'!(thfrrl~~'etic!ephalic.:' was theproposill bYJames Papez, later ampli

.", ·reticullusystem). Fundiorialfyth¢fu~chahisni':;\·L\·ftedby Paul MacLean, that the limbic forma
, ,,:could alter the ,levei of arousal'ahd ~aiiVation:l: Hons serve as a ,ivisceral'; brain supplanting
· '. (or inhibition) '. of all h~gtIidt6ry':.: itirictions, ;\'~.': Canrion's thalamic locus for emotional experi

,:\":,:~~changing, th~' setPoints·Jifij4Qd',:~h~~~:the.".~I.,.enceand expression. Dramatic chariges in the
;':';!~:)~~f!leostaticaridl)Qsturalt>i~f.~~El~;·,}Y§~\~~d":·:r~~,J:~acUvity,o~ 1abora~ofy animals were iil fact
;:);;(i{just.\:These changes in aroi.lsiil·jlIl(If~cHvatiori}::~'?1.obtairiedbYHeindchKlUver and Paul Bucy in

',;::;,~;;r~r~#~~~;,from' sl~e~ .ato~,~;/' ~~tI~~~.i:n~);!}"yi~ . '~~H~~t ~~,~~ri~~~t~! i~v~sions of ~i~~ic. str~c~
" '; ,k;i'::" gauge,alertness at the other; LInasle¥'~ystetna hites:'An analysis of Uiese effects InItiated and
.,,;:.::'·~~1;J.ZJ~Jh~se initiafdiscbverte~'Hfi~~fO~~§llf'thil 6iHriM Qfiby kaHlptlbfltfu and supplemeiited
.··:~:J.::~t~rtioiiini:" sirrtpiy ,.: refleded'/th; :"'l'if:~\;,o by'f~'s~'~fifH' jjHgiii~Hrig from other poiiits of de~
.... '.:;- ;I'ifcil1~~r~t'activation 6£ thcid~~ii pafttire':~ ha~: shoWfithat the iimbic forebrain

,.J;:~t~>;~,ThlQ~~~tlYview'oft~e~tti~~!~'ori~;".'''' ,,', ,.'. " iji~4i,il~te~·:~p~·c6o.~aihates th~ re~lii~t~ry core-
:.:ti:s)ilt fotmationhas siiice been'modified b"~fdei 'faift slenfinechiififsifts to make' ossible aHen-

.·:~·!;;;.U''''e;'bi;~~e~~irdi'f~~uH~~: k~Wf~lf.'6f:rth~~{?ft()" 16W4r~~l~Ul'i\:iht~fiHotiilH'pr6c@s~e~!; stith i proe-
,:: '. tfrid$r~ll lsi~wti'i~bOiitbil~§;'Tli~I'}~Uff6idJfot.;"s~~~:·lf~';g&'~ft!tit~~li~tl;t>~rthM~:§~fisiHvityto ~

r, ';. ~;':I: ina:tio.lw~k· 'fotlrid"tb';be 'h~sf tcfii';V4H~ty oft,~;f:;Wid.er"fliHg'~ l'~i '\li~Ult>l~§'ffl'tHn~ artd§pat!@ than.; :;'~~;rrieu~o~hetriic~r~te~~Ptor~'. whidi~ ;;:lrtiik~ei>iri~"l~rl~f:61lrl!btfutl1ii~dlW:f~~dba6i<;'i1o'nietlstfitic 6fgari~
, j:';~t·:;\\Titl1::.theii': hdirie6statict~gtiialdryffurl(:don;¥¥f,Jl'Hatl6nSi thit'e}tp~fnneIHiil ff5sUl ts' suggest that

.'. .;;'.~r~;'t:~~f~·r~l1oWn~t6·, ..bE{:,th~:~:'?rigirts'/oi;: ~p~Cifif'~':;:~ th~ }ifubidf?H~bhHfi s~tV~s ~sa coritro~ on ~Ore
.. t::.);~j;neuroaiiatoiriical ,sY$t~Jiis;exteilding' forward, ,,;'1 ..'primary emot!ortaiatid" motivaHofial hdmeo
.' ~ <:,::. in"tli~'"core brahi 'to·r~~uU.t~; the ,activities of't ,static processeS cotistihHed by the operations of
.:;~> ';,6thet;'rcdte-braih 'struchit~§:0fMti~t'" 'of' "these";:" thalainic(hypotha1ariiic); 'basal gangiHl; and
', .. "netiro~hemical substances are arrtines, such as .. ~ ,. reticular core-brahi stern structUres.

serotonin,' an indole ariiihe, 'and notepineph~ i,

, ::.. , >ririe (noradrenaline), a catecholamine. PSY":;'Selt-Stimtilation
.:. chiatric and psychopharmacological research' ;,

..... ·'.labc,ratorie·s I throughout the world 'ai,t{now en~·~· ," These discoveries concerning the cote por
.'.'~::' gaged, in studyfhg how the' lrtteractiorirM these'·;, Horis of the brain stem and forebrain are high-

• ! brain amines 'within the'reticular fohriatiori :,-" lighted by two others which introduce some
: ... :'and'beyond.iil nlOre'tostral neurochemicai sys~:':!' 'continuity into the apparently disparate and di
':.:",1",' tem~' (such" a~ the dOpamirie system:' a:' cate)':'f,:: ,':verse mosaic of homeostatic regulations. Con
I!!.. ; ,choiamirie'system "coiirt~cting the stihstanti~·:{.'!~:tintiityis givehby the finding that the core-
l '.;j-'" i.' :.. , .' ~,':, '. L; ", " :.:' - .... ~.~ ~ . ' ..; : J' - • ?~~~..~._:;.-
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brain systems are lnthrtatelylhvolved iii the these tracts are sectioned in experimental ani-,
experiencing and the reaction to pleasure and mals; about one-third of their fibers caD be
to pain. The seminal discovery was that by traced to the thaiaintis, the remaining two-
James Oldsand Peter Milnet that animals thirds endirig in the core-brain stem in and
wotild press a lever in order to turn on electri- around the reticular systein. A special concen-
cal stimulation to their brains. dlds careful1y' ,,', tration of such fibers ends iit the periaqueduc
mapped the loca~ions effective, In produciiig, ,tal grey, a centraliy located nucleus within the
self-stimulation" arid' found them to be' re- ' reticular formation. One wouid expect, there
stricted to' core~bra1if stem arid liihbic place"" fore; that lesioIiing of the structure in Which
ments. •Further research' showed' that the'" the pain tracts termlrtate would produce
amount of self-'stimulation interacted with a analgesia. This expectation is not confirmed;
variety of homeostaticallyregulated processes. instead Liebeskind.; Moyerj and Akil found that
Thus the appetitive aspects of hOfueostaslSatu:L ,electricaistintuiation of the. periaqtieductal
of self-stimulation appear to share a cominort grey produced the analgesic effect. Next it was
locus in the, brain; In addition; it was qtiickly 'c fourld' that analgesic pharmaceutical chemi
established that these animals ~oti1daJsopress' ,', cals, such as morphine, are seiectively ab-'
a lever to stop ongoing electrical braiii shriiula- ,.sorbed'bY the celts.of the pedaquedtictal grey.
tion, indicating that the satiety,'~spects. og,ho~~" Fi~aliy, evidence, is J.ust ,begi~nirig to be bb-
meostasis are similarly related; The stopji\td- tairied that these ','analgesic teceptot,l cells, tin-

, go mechanisms; though ofteii intermingled; clef, normal cotiditions l appatenUy secrete a
were hCsofue loditloIis dearly sepatabie; and triorpiiirie-1ik:e ,pain tlrotective substance, or
this separation was also found by.il, variety of' concentrate "stich a substance secreted else~
techniques aimed to discern the ofgaftiiatloti of.: ,,;whefe;i~'c.' . . ". '..'

'" specific homeostatic mecharii9iii§(U~:j hunger' Pain: thus comes Under the corltfbi of. It
,::, ,,' and. thirs,t). Considerable definitional, Sense is homeostatic sYSt~rri; Ii system that reguiates the

" ,;;::~; made wiieft(onthe basis ijf theseftfttiihg§j stop " quatitity;,of, Q, chemical analgesic sti6st~tice. "
, :f::"m~~haftishis ,are6ohsideted the,ibai;i~,:8fetn(j" ,Pefhapslthe ,seif-sHfuulaHbri effects 6btained"
, :,' ti6tf(james'sdefinition that thet;tifitf(j~ 6peta.~ by ,blds,iife"dti~J(jexdtaH6n tif this pleitsilfil::,

:i>', tiotlsHriv.Oive only inlertlaLtegtiliiH6n§)/whHe;bieihedorlit: ~y§t~m ~lHch protects thl:i ofgati1" ,
';,';)~'" olffi~~hahistrts;(iri g6iri.gbtitsid~';;m~";13ijtr'>:'bf~~:~ isfft frutri:paifi"by:"'fbdHClrlg anal 'esia~"" "

·"i'\~!11~~~~t1~~;~~11t~~il2~;ff1~'~;t~\~i~~~~~t;~Ji:,;·g •. ." .:
;:,', ",E"oili. iiifu'orUint insi:hts"h •.,.' .ff'ci'nf,>:1 How,:b~if:\\;~Blfhi'iY';§Uhiffiafiie this weaHili

sti~\latHjftSiCf:thehind' ~ft!ir6ftH~~eQf~fHfilirl';';~.':;tifkfioWledge\~hic&\as'iibb\jmiillited tJver the'"
steriV'ttef~'~l~drical sti~uiaH6h:6f,m~"~t6~,ld?~V" past twocetittifi~s?cit;ttHY'; bie brain has been
cl1tibi}s WduldtifteriProdticegtirii'6iii#n\Jij9~t~':i;r: shown to be thebrganetiH6ai to emotionalahd "
izing;1. 9.nd'!'otheii:tsigns ofdiscothtoH;i%V~{'ar';:: motivaHoriaiexpedence and expresslori;Hdwl '

othei,!:dtites;'iwith\theelecttodes)la:cM.:~HrJ~,~',;b,~veri not ail parts of, the braiiI are eqiiaI1yin~
,satlie~'br,t'oniy/s1ightly;,adjacent,loci1Hon~'/:hf}:\:v(jlved;The core portions of the brain stem MId '

, with different stimulationpafiin~ters;tH~"ahH~!\;r,fofebrain, have heen.found especial1y' Hn~or~'.,
malwoti1dhirn on the eiectri~ ctirr,eiiO#Hlfa~i;'i':c,tatit j and the qtiestion arises as to how to chili.;"

" p~teiit relish; ;J;:):f\:~,1i~ ',.. ';".' :" ",' "k"'>/'::'..",'j·:"",,;,; adetize their importance. Introspectional psy-'
.:,,:, ' >';.;, ':Ji~:;::-!:;:;:,~r:;: ,', ,~;\f'~,'i~~\y''' <~':2;/,~if~"~i1i~:~; etiology, once, came to the" cbrtdtisiotl ' that

, " " '''J, eXhei'ience could be classified along" three p'fi.;Pain ' "t'

,- "".i ,". ", '"~;,, '! . .' . ' " .": mary dimensions: a spatial; a temporal; arid an
Clati~catioIi'bfth~setfiitialiypt1Zilihgfirld<.;'intensive. Neuroscientists have succeeded ttl a

ings ha~ come recently from studies of the pain;', ';: fElrt'iafkahle extent in spelling out the sehsoty
mechanlsm. NeurosurgeoJiS, On the basis of, arid perceptual braininechanisms involved hi
clinical evidence; hav.e fof ye~t~ setHbned'the', the spatial dimension (cailed epicriticih ciini~

, lateral spinothalamiC tracts Hi the spinal cord'caihetirologyi a terrhcolnedby Henry Head).
"and iOWE!t brafnsteriifopfadticEf'antilgekid iIi}", Now it appears that the brain sciences tnay be
patients sUffeting from intractable ptilii; When'( making eqtialiy hnpoi'tant sb:ides in deiirieat.;

" .'. .' ( .
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BRAIN DAMAGE AND MENTAL RETARDATION
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ing the core-brain mechanisms involved in the
·intensive dimension, which can be labelled
protocritic (again following Head's lead):

adults. Of these 20% are characterized as
severely retarded. They contribute more than
their proportionate share to the resident popu
lation of tax supported and. private facilities for
custodial care and training in the basic skills',BIBLIOGRAPHY.:'

. , ; . ' '; of daily life activities (Witkin, 1974). The aver-
CANNON, W. B.Bodily changes in pain, hunger, fear and age daily cost, if this condition is reducible to

rage. New York: Appleton-Century-Crofts, 1929. .dollars and cents terms, is approximately ten
JAMES, W. Principles of psychology. 2 vols, New York: dollars per person pet day or about $700 million

LJND~=rD~~o.~~~TI::"InS. S. Stevens (Ed.), Handbook "for those in tax supported institutions (Allen
of experimental psychology. New York: Wiley, 1951, and Cortazzo, 1970). This figure does not in-
47~16. . '. '.,.., 1'" chide those in private facilities and those lost

PiuBRAM, K. H. Languages of the brain: Experimental " in the anonymity of the adult population.
,'paradoxes and principles ojneuropsycholofiy. Engle-
· wood Cliffs, N.J.: Preiltice-Hali, 1971. Chap. 9,10, ii, i4,

PRJB~, K. H., and Glu., M. Freud's "proJe.ct" reassessed: '.', ConceptualiZation
'.. Preface to contemporary cognitive theory and neuro-·'".-i

psychology. New York: Basic Books; 1~66. .' . ,i::h""\,"Thefarige tif behavioral adequacy is, iike the
YOUNG, P. T·, Em~tion in man and anifri,al: l!s r:z.atifre, and~;~:JintelleCtti~H aspect, a furiction of the locus and

· dynamicbasas(2ndrev.ed.).Huntington,N.Y.t!fieger;·;;" ·'t·' 't'" f' t'h' . b' .. d'.' , Th'" I'
· 1973.', " ;,'" Iff: ..,,~;: ~x. en 0,. e ram amage. .~ ~ore sev~r~ y

.' ".~ involved people are also classified as cerebral
See also PAIN ' ··::;:t·:'pai~iea:·the'lattei ',terhi is appHed to those

: \ "'. '."; '):,Whast!:i:!iicephalopathy is manffested. by some
," ;"KARL H. PaIBRAM::";)notor dysftiridloii(s).Howevetj only about 30%

'.: ,.' • 'l,' .. :;" .. ' '>"ofthe'cerebfafpalslM population is truty re-
"" .', ,; .", ;,'( tatdedt6t the'reirlaining 70%approxfmateiy

'~':'\\:\\,,;:..: ; .:'. " .: . "..,'" A't' ·"i:':40~;"llr~ijfav~tagelhteiligerice or higher even
':" :1~~:~~'t,:~:"~"BRAIN DAMAGE AND MENT , ':"":i(tlioti~h;;ftificHdhaiiY'tftcapacitated. in varying

~" ";~:;!~>r,REtA'RDt~t~~a'tt~~:~';~ ...·'~=~t'1'h~~~~~t~t::(.:'i: :::I:l'a";1:~
,'<iMeiltiilfetardiltlon has imbly'fac~tS and caiiiiot;'from"atidr~c66riihiijdatiiigtheir environment.
."\b~ri~iitf~~d;,asii'''~t.W1lry''b~rid~~i~n·:'.H~w~ver;:'l!,l\;;MenfitrMtilfain16£fhiityht; seen from sev.eral
"rbi'"., amageJ iuid':inehtal :retardation have ":':::'Vliiitilg~pdff1tsnhM~~H~al;behavioral, and cle-
. ibeert~aiHonillii; htediciaiij~aijd behaviorally .\Teiopmeiifal;~·TIieliittef usually inc1ud~s the

'asso~iiltEkBW:ith':'eachother;:However, not all : first twa~n(fWiiI b~!pte~~hted iii some detaIl.
.; braiilifiijUte~tpeisoris"'ar~ h~tarded,: not are, aii,~,ji'W1tlf~~~biAd ¥~g:~fd fof the brain injured te
'mehtally~t'f~tktded individuals organicaliyln.: 'lilfdate{ the"hiQte' appropriate developmental

.volved~itlie'~~laHonshipis orie of,j~assoCiatedmbdel fnhat promUlgated by Piaget. His view
. ·withi;l:- that' is;'itnentalretardatiori :associated .is sequentlal'in' both time and stages. That is,

. with'or'follow'inga' whole host of conditions 'c'amajot'dpproach to cognition ... descr~be(~)
which ,: may' result'..in· the destructi~n and/or . iri explicit terfus the sequence of concept devel-

· structuralaberhitlons of briHn'ce11s. These, in ". ;, oPinertt irichildreii from birth to adolescence"
· turti,· yield vary', ing degrees 'of hilelledual sub- ' , . , l' '4' l'4')' .. . . , (SUppes, 97, p. .

normality ~ ranging from the muitiplY",:,hand- !" .Whiie the onset is before birth, the account-
- icapped;;profoti~dly ,retai:ded~fs?~tJ~;~~ose ··lng'starts at birth with Piaget's Sensorimotor
within th(! bp~derline category;,,:,,' ! Stage which takes the infant through the first
.' . '., ;. ,:,,}'f :,'e . ','~:' \' two years of life. For approximately 20% of the
Inclde~~e"oi'~~~tal'Retardationand Brabf i .... organical1y in~olvetl. retardates, this is the
Damage'; ,'. :,'~ "",' ", ;,i ,;,.i ,,:'.'k

'
! •. j\;', .. stage at which they remain fixated, not passing

.: ,"It"!', ':',' ~,\~';".,~':;".,":,,,,.,.·;.,~l; ,',f', ;";":'1:t:;:~;";'!'<:;ibeyondthe mental age of two years; iQ ratirig
,rTh~'6~~~rreh~~'~tthis condition has been <<!is;;:: :;~:of 20 to 25, and extremely minimal. scores
timated at 3%' of. the population or approxi;.l::;:·.··,' oi-t' the Adaptive Behavior Check List using
mately 6.5 million children, adolescents,' and thetWo-foldcriteri~nfor mental retardation:
••.•.• ", .~••.'., :,- ~. .'_.' ,,(!_ •. :~,,_•.'y.·:.· ~~'.. '.' • ·?·.tt·(:·::~1'.:l";
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