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ABSTRACT

A look into language from a biological noint of view.
Some aspects of language in the central nerveous svstem,
concentrating on the brairn are presented. Neuroanatonmy
and neurophysiology of the language svstem are discussed.
A discussion on the applicability of certain biclogical
premises to the language system. ' :
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INTRODUCTION

Whenever human beings live together they dévelop'a systém of
communicating with each othe:; ‘even the most primitive societies
use speech. ' Furthermore we know of no ciﬁiiization‘where speech was.

not available. In fact, the spoken language is one of those few

~basic abilities -tool making is another- that set us zpart:from

and convenient than any other. In addition, language eccupies a centra

animals and are closely related with‘our abiiity to think abstractiy.

Why 1s language so impbrtant? One reason is that. the déveiopmentf'
of human civiiizatiqn is made possible -to . a great extent- by man's.
abilitf to‘share éxperiences, to exchange_idéas énd.to transmit
knowledge from one generatioﬁ_to.aﬁother; in othér words; ‘his ability
to communicate with other members of his own speciles. 'Men have many
ways of-communication; most people will agree, hoﬁever, that ths

spoken language 1s the system that man has found to be far more efficient

position in all of man's intellectial activities. If we understecd
the nature of language we might be able to unravel some of the most
profound mvsteries of the relation between the human mind and ths

human brain..
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linguistics and history. t embraces the humanitiss as well as the
sccial and natural sciences. New knowledge is constantly being brouzns
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fér scientists,'eﬁgineefsraﬁd séhbiar$-to keep ébreast of developments
-in;their own‘fields, 1ef aioﬁe thbSe 0utSide.their'immediéte CONCern. .
‘Language provides an excellent illustration of the interrelation of
concepts from a wide rangé of disciplines, and it shows to advantage
'_what ¢an Be gained by using_the points of view and methods'of investi=
:Uatlon of several dlsc1p11nes. | |
This paper is concerned with some of the blologlcal as?ects of
language. It is intended to be read by people who have some knowledge_..
of aspects of languagé such aé’linguisti¢s and'psycholinguistics; and
who would be interested in being introduced tb_the comﬁlexity:of the
'_biologiCal aspeéts of language. It'is not mvsintenfion te state that
language is mainly Eiblogical. I belleve that the serlous student of'
language should try to famlllarlze himself with as many fi elds oF |
inquiry as possible in an Integrating manner, so that he may have at
least an overall view of the.subject matter.
I chose to do scme research in the field'of.bidlogy as a matte
of personal‘interéét; fﬁrthermore, I believe that an underst

of the basic biclogy of language is necessary if one intends to s

A

other aspects of this field. Some people will say that it Is not nece
fo be a mechanic in order to drive.a_car... but I think it helps when
chanical problems arise.
I don't think that bioleogy will provide all the answers we nezd
to understand. this behavioral fﬁnction which is unique to man. I
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believe, howsver, that we will oser to the answesrs 1f languags

specialists in different disciplines come together and contribute




in a cooperative manner to expand the understandlng of a common field

of interest. In other words, I suggest that we look at language from :

~

as many angles as possible. , .

Language.1earning”distinguishe5'man”from all other animals:?gMan.
has a highly complex capacity to.develop meaningful patte?ns‘of‘
expression with gestures and words;, Accoiding to Lenneberg the capacity-
to acqulre and employ human language does not depend upon the 1nte111gence %
of the organlsm or the size of its brain, but upon the fact that it
is a human-organlsm Why canh only man learn to speak'?1 Presumably < -
through evolution man developed a laterallzatlon of the brain which
-a551gned dlfferent functlons to different hemispheres of the bralnf
language and most of skilled moVement.are-normaliy located in the
left hemisphere,” perception of non-verbal patterns_and spatial relations
in the right. It is believed that this lateralization has'made
speech possible in man . | |

Language is the result of systems in_the-human brain working in
an interdependent fashion Figure‘i isla'simple ddagram of'the speechJ

lchain. Concepts generatlng in the braln as a result of outside feedback

-are translated into words presumably in the cort1ca1 areas of language,
”‘transmltted by way of motor nerves_and physlologlcally expressed by the
peripheral language strucpures;vocal museles— prodnciné'sounds (words). | ;
-_These sounds ‘are than captured by the perlpheral audltory structures .
- of the llstener and . transmltted ‘to hls braln by way of sensory nerves.

in thls paper I will be concerned with language act1v1ty in the

braln level The second part of this paper will try to 'show how
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‘language follows five biological premises empirically verifiable
through observation and. years of biological experimentatidn. In

- other words, that part of the paper will deal with language as a

biological function.
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NEUROANATOMY.AND NEUROPHYSIOQLOGY
' OF THE LANGUAGE SYSTEM

Everyone knows that it takes a human brain to acquire a natural

language suﬁh as English and this is true of language prodﬁction as
well as comprehension;' What is it in the brain that makes language
possible? In ofder to understand how the nervous system-cah carry

out its complex task, it is necessary to know something about its
anatomy and physiclogy. .For purposes of descfiption it is convemisnt to
divide the nervous system ;nto peripherél aﬁ& central positibns. The
central nervous system cohsists'of'the_brain and the spinal cord. The
peripheral systenm cbﬁsisté largély of bundles 6f nerve fibers. that Ilink
all portions of the body to the central nefvous system. These bundles,
containinc thousands of iﬁdividual axons are commonly called nerves.

The flbers running. in the. perlpheral nerves can be class ified-according-

¢
The seansorv fibers are concerned with the transmigzion of impulses

to function- as either sensory oT motor.

initiated by an external stimulus; for ample an acocustic stimu

reaching the ear is transformed, in the sensory receptor:z of the inn

ear, intc nerve imrulses that 'are sent to the brain,

The motor fibers of peripheral nerves are responsible for ge

e ]

nerve impulises to areas of the body where they cause muscular

for example motor fibers are responsible for movements of the lins.
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The central nervous system is the mass of nerve celils cr nsurcnsg
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6
of human activity. Messages from peripheral receptors are brbught to
thé central system by sensory nerves. The central'nervbus systémt
- sorts them.but and interprets‘these‘messaéés and injtiates appropriate
'actibn; instructions ére sent along'motor nerves to the.body's
effector ;elis; Of‘course,'éctivity can originate in thegcentral'ﬁw‘
nervoﬁs'systemjan intellectual.activity,qur ekample- without necessity
of direct‘eXtefnal stimulation.‘See'Figure 2. | | o

- There is much experimental evidence that the central'nefvous'SystEm-
islorganized along hierarchical lines: in paésing”ffdm the spinal N
.‘cord through the dlfferent levels of the braln, the structures becomé
more and more-compllcated. We are here 1nterested in the. cerebral
hemispheres, for not only do they control many ‘of the lower functlons
but also mémory, consciéusnesé_and voluntaf? activities, It is in‘the
cerebral hemisﬁhéres that the central language system, which will be

defined later, is located.

THEﬂcoRTBx

| The great conceﬁtratiot'of neurons 1in thé.folded_surfacé 1éyer of;
the brain are known éé the cerebral cortex, These cells piu§ the
| neurons im some othér étructures of thé.centtal nerv0u$ system ~make up
tthe'bfain's "gray matter". Most of the tracts of axons or nérve*fibérsu
tﬂét interconnect various portions of'the bra%n:aré cpvered with a white

1solat1ng substance called the”whlte matter"

As a result of experimental ev1dence such as e1ectr1ca1 stlmulatlon‘
4 _
of certaln parts of the cortex , it seems safe to say'that certain

k]

locallzed ‘areas of the’ cerebral cortex are essent1a1 for speech

‘_production and comprehension. -Removal.or damage t0'these'areas result




in partial or total loss-of'the ability to connunicate‘verballf.‘ Often
other aspects of the 1nte11ect are also 1mpalréd suggestlng close
interconnection between language ‘and 1ntel1ectua1 activities. From
now on in thls paper I will refer to the language production areas :

R located in -the cerebral cortex as Central Language System or CLS.,

Slnce 1t is not p0551ble to adeequately deplct in d1agrams the

brain and its components in any reveallng way, a gross reference p01nt

-y

w1l1 be given for the components of the CLS.in a schematlc way: “The
sheet . of neurons forming the cortek can be separatedlinto six layers
lcomp03ed of dlfferent types of neurons, folded over on itself., - The.
‘smooth top parts of the folds are called gyri; the creases, sulc1 or.
fissures.o'No.two.bralns are allke.1n‘the‘topograph1cal configuration

-of gyri and sulci, although usually a'number of "landmarks" can'be.
identified: the Fissure of Rolando which separates the primary motor
.cortex (anterlorj‘from the primafy sensory cortex {posteriorx); thel
Fissure of Sylvius which marks the dorsall(top) edge'of the temporal
1ohe'7‘thevmajor gyri Cconvolutionsj of the frontal and temporal
lobes-superior, m1ddle and. inferior; proceedlng from top to bottom.f
| A 51mp11f1ed sketch of the surface of the left hemlsphere, shOW1ng

the classical names for those parts of the cortex traditionally assoc1ated
‘with language and speech is shown in Figure 3. If a cut is made
rvertlcally through- Wernlcke s, area. and the brain is V1ewed ”head on"
(a coronal sectlon),‘the resultlng v1ew 1n‘shown in Figure "4- the area
of 1mportance in thls view is Heschl"s Gyrus. |
| Slnce the gross topography alone is unsat1sfactory as ‘an anatomlcal

'ba51s of the ‘neurolinguistic model, a sketch of the major cellular
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Projection areas of cortex
FromPenfield and Roberts. 1966,

Transmitting areas on the lines of communication with environment.
Three important sensory transmlttlng areas (blue)pass afferent
~ informative streams of impulses through the cerebral cortex to brain ‘
stem. The voluntary motor system carries impulses in a planned
pattern through the motor transmitting area (red) on the precentral gyrus,
- out to the muscles that control voluntary movement. The functional

contribution of the cortex to the sensory and motor streams that
pass through is not clear.




Figure3§:Left'HemisphererLanguage Areas

Froms Whitaker (19?1)-

Voice Controls
l.vocalization
7 1ips
3.jaw
4. tongue
5.throat
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diffeiences is shownﬂin Figure 5; 'these are basod upon the original
drawings of Brodmann and.employ his‘numbering.syotem. The major |
portiong of the temporal and.ﬁorietal.lobes, in particular Wernicke's
_area; the Supramarginal Gyrus, the Anguiar Gyrué an&ffhe Audifofy
Association Area, io comprised of nerve colls arranged "in six layofs;
thié tyoe of gray matter‘is called_neuroooftex; T will not describe it
here. | | - .
| It is interesfing to notice thetremarkable degree to which distinct.
cellu;af array§ in the cortex (the Brodman areos) correspond‘to-the
areas.claSsically associated with the 1anguage.syotem,_a correlation
that is easily seen by comparing FigureS‘B and 5. Thus area 44 is
correlated with Broca's Area, the foot of the inferior‘frontallgyfus.

A portion of Area 6 is correlated with Exner's Center, the foot of the:
middle frontal gyrus. The primary motor and‘sensory coffical areas, |
anterior to and posterior to the Fissure of Rolando-respoctively,
corfelaterwith areas 4 and 2 reSpectivoly -note that the vocal tract

areas are shown on the diagram, to indicate that the muscléo of the

' neok'ahd head are represented in these cortical fields. The Supra-

marginai gyrus correlates with parts of Areas 40 and 22, the &mgulor

| GyTus with Afea 39, Wernicke's Area correlates with Area 42 ond
probably'parts'of-Area 22, and the'Auditory Association.field with the

main part.of Area 22. Heschl's Gyrus, sﬁown in Figure 6, correlates ) ﬁ
oith Area. 41 of Brodman. Since thelarchitectonic fields jost described_i
are essentlallﬁ the same for all brains and the topography is not, it
l_1s reasonable to suggest that these flelds are more approprlately consi-
"dered the anatomical correlates of the language system. In order

to smmpllfy the discussion, however we will use the more famlllar

b
W
A

'c1a551ca1 terms throughout this proposal
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It is well known that fields in the cortex interconnect with
each other by way of cortico-cortical-fibers.as.Well as'with‘sube_
 cortical and peripheral structures. It i; postulated that the
follow1ng reglons of the cortex subserve the semant1c/syntact1c
.component and the lexicon of-the grammar 5: part of Wernicke [ Area,
.'the Audltory Assoc1at10n cortex, the Supramarglnal Gyrus and part of the
. Angular Gyrus. It is hlghly unlikely that there are StTlCt boundaries
to this system in any one brain, even though we may presume that the
general demarcation.is definable. One suspects that therehare‘indiridoall
differencee_in terms of how much of these‘corticaltfields are
actually‘recruited for the CLS'just as there are indivioual'differencesf
in'everything else.. Lesions in theseuareae prodﬁce a rahge of defects
that typically inrolve the following linguistic concepts: selection '
of approoriete grammatical categories, the syntactic integrit& of the
sentence as well as 1ts ma;or constltuents, the ‘noun phrase and the
verb phrase, the selection of spec1f1c 1tems w1th1n a semantic field,
the ablllty to relate Sentences ‘of the same meanlng with each other
‘u51ng syntactlc transtormatlons, the ab111ty to make use of a normal
vocabulary range, and the ab111ty to string together meaningful sequence
'of-words. The full 11ngulst1c details of these deficits are remarkable
cohfirmation for many of our mnotions-of grammatical organization.6
Each of the postulated areas of the CLS are connected to each other via
the short cort1co—cort1cal fibers. found in the gray matter, w1th1n the
cortical mantle. These flbers, 1nc1dentally, rarely are found ou51de
'the gray area;"the‘connectinéafibers'found in ‘the white matter

beneath the cortex are generally longer, transhemispheric or inter-

R T S R DT S S T TR BT R o VP
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Figure & Anatomical Schematic of the CLS.

From:Whicaker {1971).
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:'hemlspherlc connectlons.dtft.is'thediatterffibers that connectlsonecof..
f.these areas of the CLS w1th the perlpheral languaée productron structures
dConsidering both types of connectlng flbers, W may conclude that the
fbllowing pathways'for the transfer of 51gnals 1n'the-CLS exist: _the:
'Angular Gyrus connects with vrsual assoc1atlon cortex, Brodman Area'lgt

‘the. Supramarglnal Gvrus connects Wlth general somatlc afferent assocratlon

Tcortex in Areas 40 and 7‘: the posterlor portlon of Wernlcke s Area.

2 3

and the Audltorv Assoclatlon cortex connect w1th the assocratlon cortex o

(Area 42} surrounding Heschl's Gyrus,‘and portlons of Wernlcke S Area,
Audltory Assoc1at10n Cortex and Angular Gyrus, connect vra the long in
'1ntercort1ca1 flbers known as the Arcuate FaSC1cu1us w1th Broca S Area
and Exner s Center. Thus the anatomlcal connectlons prov1de the CLS wrth |
-the requlslte sources of 1nformat10n that a loglcal schematlc requlres
There is presently 11tt1e ev1dence for a cortical locus of the
“hiexicon oddly enough, there 15 even 1ess eV1dence that lex1ca1 dlsrun~
tions occur from 1e51ons in non central 1anguage system structures
The probable vreW'based on current ev1dence 15 that the lexlcon is a -
property of all nervous system structures that are assoc1ated w1th the
langnage system.’ Thls suggests that certaln aspects of 1anguage parti-
cularly those whrch are stored or are part of a 11ngu15t1c memory, may

be b10chem1ca1 in nature rather than elther structural (areas or

networks of neurons) or electrlcal (tralns of neuronal 1mpulses)

One mlght thus be 1nc11ned to accept the hypothe51s that memory storage
in the brain is "holographlc . One expects a reduction in the clarrty
and detail of a hologram if_parts of the photo,plate are destroyed, but
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Figure 7 Diagram of - connections between brain stem and cerebral cortex

After Penfleld and Jagper (1954)
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no "holes" or missing portioﬁs of the pictere. “Analogously, destfuctien
of coftical language structures does not destfoy.the iexicon per se se

but only quantltatlvely reduces it- thls‘ls a concomltant of aph351as
_assoc1ated with 1e51ons to the CLS structures. Thus we may conclude thatj
the 1ex;con is indeed a component of the CLS but represented withiﬁ the

anatomical structures of the CLS not as a_Separatefsystem.

THE CENTRENCEPHALIC SYSTEM

We have so far presented some cort1ca1 aspects of the CLS But
iﬂwhat is actually coo.rdlnatlng and 1ntegrat1ng the act1v1t1es of the.
' cortex? Back in 1959 Perfield sa;d. . o

It is obvious that the brain must have a central
_coordinating and integrating mechanism. If this
"machine'" is at all like other machines, there must
‘be 'a place toward which streams of sensory impulses
converge, There must be a place from which streams
of motor impulses emerge to move the two hands in a
.simultaneous planned action. There must be neuronal
circuits in which activity of both hemispheres is
somehow summarized and fused-circuits of activation
which make conscious planning possible.
From certain physiological points of view the
foregoing assumption might be denied at once. Slnce
no one knows the nature of mental activity, it is
easy to conceive it in relation to the surface of _
- the two hemlspheres in simultaneous neuronal action {.-d o
- (and even in the peripheral nerves too) assit is to-
believe that it depends on a centrally placed Zone
of neuron circuits where neuronal act1V1ty is flnally
~integrated :
But a neurophy51olog15t may not listen to such
~objections especially when the evidence before him
seems to indicate that such central integrating actlvity
v+ is actually taking place. And a clinician, who is forced
wi>l to ‘take action in order to deal w1th patlents must:
construct a working hypothesis.
There is evidence of a level of integration within the
central nervous system that is higher than that to be
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found in the cerebral cortex. There is a regional locali-
zation of the neuronal mechanism involved in this-inte-
gration which is most intimately associated with the
initiation of voluntary activity and-with the sensory -
summation prerequisite to it. All regions of the brain
may well be inveolved in normal conscious processes, but ,
the indispensable substratum of consciousness. lies outside = »r
the cerebral cortex,...not in the new brain but in the
old...probably in the diencephalon.? '

Penfield had quite weak supporting'efidence. It now appearé that
to a certain degree he was correct in his hypothesis. The thalamus
isrldcated approximately in the center of the bréin, in the area
which Penfield called the diencephalon. It is possible, using eiectro-
stimﬁlation techhique%&o cause aphasic language disrﬁptidns in the_
left pulvinar and ﬁerﬁaps in some other left-side thalamic nuclei (the
thalamus is compbsed of a‘number of nuclei). The facf that the right

pulvinar doés not yield such data is rather dramatic corroboration

"of the role of these thalamic nuclei in the CLS, since the laterali-

zation of cortical language functions has been well established.
‘On the aphasic evidence alone it seems necessary to include the ?uhdnar

nueleus. . in the CLS mechanisms. Neuronal connections between the

~ brain steﬁ or centrencephélic system and’ the:cortex would hypothéti-

cally transmit impulses from one part of the brain tc the other.
'Figure 7 grossly shows some of the pathways. Figures 8 and 9-‘
show the.fibers which make up the cortico-thalamic and the thalamo-
cortical_trécts, as well as connections between the poéterior spéech'
area of the éortex to.the‘pulvinar.nucleus of the thalamus.

At the present time we still don't know to what extent the
'centrencephalic system: controls the activities in the cortex.

1]

Surely the limbic system, Partially responsible for what we call

T
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e

eﬁoLlop mﬁsf send feedback to the thalamus and other areas. or the.
‘ibraln Stem. But who has thelllnal word? Is 1t the ceptrmnce"nailc
system? In my oplnlon it cannot work alone. prothet;cally I .
would Say that lt functlons as coordlnator and 1ntevrator of the

ractivities produced in other parts of the systen.
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£ TOWARD AN UNDERSTANDING OF THE BIOLOGICAL
BASES OF LANGUAGE. |

' We have looked at some neurologlcal aspects of language.‘ New

[

Ipmuﬂ dlSCUSS how 1anguage, as a cognltlve functlon, follows some ﬂqnermif
.b1010g1ca1 premlses generally accepted to apply to other blologlca1:
.forms of behav1or - First let s define a cognltlve functlon as the
- behav10ra1 manlfestatlon of phy51010g1cal processes . Language 13, in
b1010g1ca1 terms, the behavioral manlfestatlon of phy51olog1ca1 processes
in the CLS and peripheral 1anguage structures.
PremiSe 1: A cognltlve functlon is species- spec1f1c. Aﬂeogﬁitive

fuactlon is a cerebral functlon that medlates between sensory input
and motor output, i. e., capac1ty for problenm 501V1ng, fac111ty for
memorizing,certain things, etc. |

‘ Language is species- spec1f1cl Language depends upon cognltlon.
Certain spec1allzat10ns in perlpheral anatomy and phy51ology account for'
 30me of the unlversal features of natural languages. Total_mastery

of ailanguage by an individual may be accomplished despite severe
_anomalies (peripheral}, indicating that cerebral function is the
__determihing factor fer 1anguage bahavier as we knqw it in.contemporary!
man. Theretareilanguage is the eonseqaenge of the biological'peculiari—
ties-thatimake_a‘human-type,cdgnition possible..> The existence of our -
eognitive processes entaiis a pqtentiai for 1angﬁege, a_eapacity'for‘
a communication system that must necessariEY}be of ene specific'typer

“human,
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Premise 2: Specific features of cognitive function are replicated
in every member of the species, although’ there are indiViuual differences
"ameng,all ereatures, thefe‘is close resemblance between members of
" the same species.. | |

The capaC1ty for 1earn1ng a flrst 1anguage is 1nher1ted by every
member of the human spec1es A chlld whether he is Engllsh or Chlnese

will learn to speak his mother tongue. The 1earn1ng stages may be

different due to 1nd1v1dua1 dlfferences and dlfferences in the 1anguages; E

but 1n the end they will both speak a natural language.

Premlse 3: Cognitive functhn;dlfferentlates with maturation.
Forn¢and_function are net_imposed‘upontthe developing-ereatureTfrem'the
outdide, but gradually develop through a process of‘differentiation.

' The development blan'ie besed on information contained in the develo-
| ping tiSsues'elthough some functions need an: eutside‘stimUIue for the
.initiatien'bf the operation. | | |

The capac1ty for learnlng a 1anguage develops genetlcally in the

'tourse of phy51cal maturation: a-child doesn t begin to speak at
'blrth d35p1te hlS mother talklng to h1m andthe presence of adultsh fe
and children 5peak1ng around him. I belleve that at b1rth a Chlld
- is not blologlcally ready ‘to'learn a language, Just as a blrd is
. not.ready,to fly when 1t hatches. However, ertaln‘env1ronmental carng !
. conditions must also be present to make it'poseiblé for languagelto‘ﬁe' 
.develops; Ihetchildfmuetugo through a pro;ees of'ﬁioiegicaluﬁ%un
‘diffexentiation befefeihe can begin to 1eern a'language. |

‘Premise 4: At birth man is relativelytimmature, certain aspects

roto . e .
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.of his behavior and cognltlve fu ctions emerge only dﬁring infancy:"'
or later. O;Heh prlmetes are much more edvanced than man at Eirth.
Going doun in theevolutlonary ‘scale, most lower vertebra*es and | o 5
'1nvertebrates are fully equlped for self sufficiency at birth. Biclo¥
glcally speaking, However, these oroanlcms are nuch simpler.
ngher complexity seems to call for loncer naturatlon Droce:ses.
Waturaflon brings cognltlve processes tc a state that we ﬂlcbt call
1énguage—read1ness. Raw material is now needed by the organism to shape
its own language development (somewhat the same process as in nourish
ment an&_grewth._ The raw material tor the 1nd1vzdaa1 read» to lezrn a

1anguage is the 1anvuace snoken bv adults around him. Iﬂ Lennsherg's

words:

...the course of 1anguace unfoldlno is guite strlctlv o

cribed thTOL:h a unique maturational uath traversed by gniticon

and thus.we may say that language-readiness is a state iazts
language structure . The unfolding of language is a process of

actuall aticn in which latent language is transformed into

realized structu ire. The actualization of latent structurs o rea-

‘lized structure-is to give the underlying cognitive tvre a
ccncrete form. S '

If language is an aspect of a fundamental biologically determinsd
process it might be fruitful to think of maturation inciuding grow:h

and the development of behavior such as language as the successign
f

T e

which the mind creates a place for the language componeénts to fit in.




.24

around age two and declines with cerebral maturation in the early teens.
. . I3 ) .

At that age the cognltlve processes are stablllzed cerebral reorgani-
- . 10 ‘ _
zation of functlons is no longer possible. .

Lenneberg states:

...the language potential and the latent structure may be

assumed to be replicated in every healthy human being; .

because they -are a consequence of Human-specific cognitive.

processes and a human-specific course of maturation. - In’

other words universal grammar is of a unique type, common

to .all men, and it is entirely the by-product of peculiar modes

rof.cognition based upon the biological constitution of the

individual. This notion of replication...also leads to

~assure that the actualization process from latent to

realized structure is universal because of repllcated

sequences of similar states of desequlllbrlum

_ Because latent structure is repllcated in every childa,

and because 21l languages must have an inmner form of 1dent1ca1

type (though an infinite number of variations is possible),

every child may learn any language with equal ease...Insintence

upon universal underlying identity of type in all languages. o

‘may be difficult to understand in the case of differences in vuinrs o
o0 orrulesof syntax and semantic divergences. This puzzle is = :
o solved by considering the remarkable freedom allowed individual

speakers to make credative and novel use of word-meanings,

to. reclassify words into various syntactic categories, and

to take creatlve freedoms with rules of syntax. 11

- 12
Hebb, Lambert and Tucker disagree With Lenneberg's latent.

1m

1angnage proposal on the‘grounds that it overlooks the great similarity
~in the eariy‘environnents of children everywhere. However, Lenneberg
doee not say that 1eafning doee not occur. ‘In my opinion heredity is
jUst as important as learning in the language‘prooese. I think that
Lenneberg is merely stressing that heredity is present. :

Premlse 5 Some social phenomena among anlmals cone about by

adaptatlon of the behav1or of the growing 1nd1V1dua1 to the behav1or

' ,of other 1nd1v1duals around hlm. Man and. many anlmals ‘require spec1f1c-

| soc1a1 conditions for adequate: develoPment. " In anlmals-the proper
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étimulation must occur durlnc a narrow_formaglve perlod in 1L‘anCV'
~failing this, development might be distorted.. When the 1nd1x ..1
becomes maturationally ready, he doésn't perferm unless properily
stimulated. | |
-The Taw materlal (adult 1anvuace from which the child svn lesizes
stens for Hls own landuaqe developmﬂnt cannot be the cause of the
developlnq structures as presented by the orlglnal beolnnlng in the
infant's language acquisitign.. Primitive stages of language in the
child are too different from‘adult language to be regarded as a mere
imitation of the input. There is no evidence that uhe adults surroun
ing the chﬂld are the causative agents that determlne lancu ge onset
or 1t5'course_of-development.- However, social stlmulatlon is probabiy
fequired as a trigger that sets off the reactiocn. A good image 1s %
perhaps Lenneberg's concept of resonance:
In a given.5tate omeaturatidn,.expoSure to adult
language behavior has an excitatory effect upon ths

actualizaticn process nuch the way a dertain freguency
may have zn excitatery effect upon a specific resonator:

the cobiect begins to vibrate in the nresence of the
sound. In the case c¢f language onset the energy TIquired
for the vesonance is, in a sens2 sunplied by the individual
himself; if the trigger analogy is preferred we might
say t:a: he "unwinds' himself... Thes rescrnance analosv
is comoaraole to the child's hearing of French, resulting
in his speaking French, each natural language being a
- selected frequenC} band from the 1limited rossible
 fregquency range that is capable of eliciting resonance.l3
not

The continuation of language behavior in our species 1is
analogous to cultural tradition which is handed down as informaticn
from generation to generation. The individual is not a passiv

vehicle through which information is transmitted. He is an autonomous
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ready to behave in a similar way. His behavior is activated by social
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contact but he.can only function if he can recreate-the entire
-language mechanism out of the raw material preSented to him. This‘
fecreafion iellearning . The individual must be able” to synthe51ze
the language mechanism from the adult 1anguage which surrounds. hlm
the same way as he must be able to synthesize proteln from the‘
food he eate.- This‘language as well ae fhis'proteinlis Species-
specific and‘is similar to'the:one'synthesiZed b?-other'members of
. the human species.. | |

| Looklng into the very 5peculat1ve field of evolution, and,
'acceptlng a DarW1nlan p01nt of view for selectlon, how much has
llanguage contrlbuted to natural selectlon? Language per se can be"
a factor for natural ‘selection. Th1s can be observed today in areas .
of the globe where, due. to geographlcal 1solat10n and the abeenceo
of means of communlcatlon a language has developed w1th1n a populatlon
w1thout affectlng the ne1ghbor1ng ones, thus causing a certain amount
”_ofllnbreedlng_W1th1n;the population w1tha11ttle chance of_renew1ng the . -
-"gene‘pool;;a‘good example of this is the Baaque Country. ‘Furthernore‘
most people marry within their language group. In relaiionshibs'.
between people with different mother tongues, one of the two people
at least is able to express himself in the other person' s language.
Thus, language can be a factor respon51b1e for 1nbreed1ng w1th1n
a populat1on thus affectlng blology or itself belng cons1dered a_[
biologieal factor. | | |

Man has a capacity for conceptuallzatlon which no other spec1e5 hag.

leferent languages differ in the partlcular conceptual1zat10n processes

that are reflected in their vocabulary.. Thus, the process of concept
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formation must be regulated by biological‘determinantSQ‘ For this
reason different 1anguages may have conceptualization areas in ' ;
Vcommon. But does the bilinguai individual use mofe~6f his chceptua;
lizatiqﬂ pdtential? It would appear to be so, ﬁut.so far we oniy
have an.intuitivaibase to hypothesize. The diagram.bélow shows the -
;_felafionéhip_df natural languages to the humén capacity for.concept-'

ualization. Itfis-é’proﬁbsal which might one day prove to be true.

——All biglogical characteristics |
of the species

Conceptual capacity

From: Lenneberg (1967) | - Figure 10,
There are'ﬁany reasons to believe that the processes the.fealizedr
'oqtef structure of a.natUral'léngUage coﬁes'about are-deeply-rooted_c:?
.species-Spécific_innéte.properties-of man{é biological nature. This
does ﬁot‘mean that learning does not take placé; I believé_that in
every cégﬁifive function learning is involved, given the proper
biologicél prerequisites; As_this siage‘bf the game I tend to take
' .a “middle of the road positionV: for learning to occur in. the
-1ahguage-prdcess 2 human brain and’human pefipﬂeral Stiuttureslare
needed. 'How‘much of the learning if biological and- how much . is
, psychdlogiﬁai? So far we have no.definite anéwers, but in my opinion

there are no strict boundaries between what we call biology and




28 .

what we call psythology.' Closer cooperétion:between scientistsiin

both-fieids ! might.lead'to less biased conclusions;. i

-
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ADDENDUM

w2
|

Most experts will agree that language is a higher human function
(as opposed to the lower better understood functions such as
‘ respiration, excretion, etc.) Moreover it has.not-yet'been shown that
any . other Species can actually use language the way ours cané that".
is w1th an ability to conceptualize and verbalize concepts ‘As a
higher function, language should be studied taking into consideration
_the other higher functions of the human brain, which actually consti—
_tute uhat we call the mind. These are memory, attention, perception,.
cognition and intelligence, all of which nece351tate of one another
to produce the extraordinarily complicated phenomenon we call

humah behavior. It is empirically clear that one cannot_learn language

G AR R R S LT AP

if one is unable to retain and store information, to'pay encugh attentlon

i~
s
IS

‘fOrctheLinﬂormatiOn totlget-in' inrthe first place, to percelve auditory
or visual'stimuli, and to integrate the perceived information into a
"meaningful'Aform. It is difficult then to say where language stops and
-memory comes in, where memory stops and attention comes in, where

attention stops and perception comes 1S\and so on.

We are dealing here with a system which is in my opinion far

'greater than the sumzof its parts. I chose to deal with the biology
of'this'system. 'At_the moment we can only'expect to build'a very
speculatiVe model of this systen'and we are unable to explain it in
a purely biological framework. Language is'a“part of this-system,.

but. not an-independent one. We can hope to_elucidate its nature“only

by studying it in the context of_the'other higher human functions.




230

' 'FOOTNOTES

1. Washoe learned sign laﬁguage only after caréfUl planning- and
extensive training by the human experimenters. I don't consider
Washoe's‘ language comparable to human’ language (Washoe is a chimpanzee)

2. Lenneberg discusses the subject of laterallzatlon qulte exten51ve1y
in p. 66 of his book. (see bibliography’, Tenneberg, 1967).
For a good discussion on lateralization see nght and Left Thinking.
by R. Ornstein in Psychology Today, May 1973, vol.6, no.12

".3. Some interesting properties of the cortical areas are worth mentioning:
- the myelin sheath surrounding an axon presumably acts as an insulator
- that permits neuronal impulses to travel at a much faster rate.
~Dendritic growth is completed later invthis area than in other areas
‘of the brain. (The dendrite component of a neuron can be regarded
as its information source: the more complex a dendritic structure
the more sources of excitatory and 1nh1b1tory 1mpulses avallable to
1nf1uence the flrlng of the cell body).

4. Electrical stimulation of exposed cortex durlng surgery and
cases of aphasia and other pathologies of the language systenm
‘aré discussed extensively in Lenneberg (1967), Whitaker (1971)
and Penfleld and Roberts (1959), and will not be discussed here.

:5. see footnote 4.

6. Some details of these deficits may be found in Chapter 4 of
Whltaker (1971)

7. Penfield and Roberts (1959). p P zo;zi"

.‘8; For more information and detalled studles see Lenneberg (1967),
-Chapter 7. : _

9. Lenneberg,‘(lQﬁ?) p. 375.
10.For more information see Chapter 7, Lenneberg(1967).
11.Lenneberg, (1967), p.375. o

12.Hebb, D. O., Lambert, W.E., and Tﬁcker R. A DMZ in the Language
' War. in Psychology Today, April 1973, vol 6 no. 11

.13.Lenneberg, (1967), p. 378.

1h,T am talking here of the desequillibrium caused by critical periods the organism
goes through. An example of critical period would be the age at which a baby is
biologically ready for language learming.
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