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.St"\'.N<.tl yt>ars ago tw.o ot the most outstanding PS{'cho!ogists pl~ 
c ll' riav --- B. F. Sktnner and D. O.: Hebb proposed ' tO decode tne 
we ll known ahb reYiatio'n CNS a's '"Conceptual Nervous , System ... 

At ·r:r,:t H1i~ was mere joke; ' now. however, we _can ear":'!Stly 
a~.·c~pl i' : The Human Bra in not only re~odes lhc: sensory mbr• 
rruJ iion, turn ing .H ihto a system of concepts, ou·t establishes Human 
Pl ans and Programs and fon. s a consd o1is control o1,human sdior.s. 
Jt is rea ity an Organ oi fre~dom, and it would be unwise to ignore 

. ~~i s ba.sic featur_ e i)y a pproa ~hing the · Huma.n Brain with the same . 
' 1-s anu methods ·as a he lm11n of the r:a t · 

(if motor activity. Thes" elementary rorr_ns of a eth: ~t \\' ·re lhofl~; c,gl'H:· 
&tu dled- by a . number oi eminen t scbol·&rs from che1ov~n?: : ln. !h~ 
US~R ,' Minkowski, Peiper and othePs in the Wt>stern courttne,' t ~ 
recent hrilliant investigations -of my friend Jerome Bruner.·But i.vw 
far are these iorms of behavior from th~ conscious and , ~.elf-c· n , 
trolled forms or th~ conduct of a scho.ol' ch1ld or of an aduhl.. 

\\'here -can we fi nd the 'roots of these highest ft.Hm s or voluntary, 
se.lf-rcgui ated forms of conscious beh~l~r? This .is really one of 
the basic questions of. contemporary sct~nt!_hc psyd1~logy . . _ _ 

The tH~,\·oorn child starts its life in conaitions of· mmedtate snctal 
contact with the adults. The mother gives the l.hild certa in orders 

· and rcpea-ted! j: spea"s io it. She shows .a n object, pointi~g to H and 
saving: ''Thai's a doll'' , and the child h1r-ns its eye~ towards the 
obje-ct s; she gi\·es the _command _"Give m~ th~ do l ~". and th~ . c~ilrl 
tries tQ do it. ·The child's conscwus action ts ongmally t1 1111d~:.l 
b-etween two persons: it starts wHh the mother's command and ·efl.OS 
with the cliifd''s movement But du ring the st~bsequent p<:riod' of 
the rhHd's development the: structur~ ·of . thi s a€tion bt:'_tilns lo 
change: the !~h j ld ·s,ta~t& us,i,ng its (}W.fl 14~ng\i age; by saying '1.'A .d:o'lt!'\ . 
i t singles out the Object nam.ed, . huns ll.s eyes to the opU .~l!'l (f. ,,1es 
to grasp it. The child's own speach b,egins to"serve as a commaild, 
and the fun ction, .formerly di:Jided between two pe:sotlS, becom.es ~W~' 
a new form of on itmcr, self-regulated psychologtcf!:l . process_. ·ThL.~ 15- · 
the sta.rt of il new type of· oehaviGr, . social bY_ onga~. vcrba~!Y !fl~­
diated by structur-e and seH-conttoll-ed by th; kmd pf 1ts functum~n{j! . 

Thus, \~Se are .approachin"' a ne:,-.v I~ve! 01 probfems, and we _sllati 
try to· ·trace the gt<idual development of the free anC. conscious tomi 
of human· behavior. 

· 2. Origin 

- f he f~UowHrg qnestion now arise$: ~s it pos;ilble to fi'ld ·prGp~r Th~ . deve~o}Hnent of the highest f~~ms of conscious. self·re~ · 
.vays o! under::.' amlin~ the basic qu.aiities of the H~man _Brain lated bebav !~r lS by .no meaos. a simp-le ~rocess or.~ .leap from 
m~lt~l~f Jo!to~~ng the ~~ d mentalistic approache~. t_lOt repea~in~ the a " field-react ion" to fre~ b-?havtnr. Tt.e fi rst acquts1ltoo o! a 
rnech<HI sllc !d~a s .w hich were po!Jt.l lar -~ g~n_erahon ag,o, ou..,. ar:e c-::>mrnand·con!rallea 'actio!'! is erlly a · sta rt f a long process 
unacceptable now? Bo\v i:an we come. to a scientific solution .o[ the of formai.ictn- of the ftighoer psydt~logicat functions. and a st·ho~ar 
old riddle of man's ire~ activity and co!lscicu3 behav!{)r?' - · must roflow thit> o.rooess- carefully. . · 

The answer to this qut stior. in no way lie~ in an analysis of the Let us turn 'to some simple ~xperiments and try tu establish 
mo t intimate· parts oi the brain or i.n elabo~ate studies of ·single . a bask mode! of the de\·elopment of tn~ cnHd's self·conlroUed bc-
nrurcns: · . · ._ ,, . _ "1. {1.. · h,;n· ior. . 

To fi n 1 .a re.a-1 solution or this proMem one .lt as to .pverstep the ·. If is welt Ji_,nu\v. that the adulf'S oommand . m.ay easily ev,fke 
Umtts of ) he <_>rgani~m a~nd t.o st a~t . anaJ)•srng the. ~ncr~te rel<*.tjons orienihfg r~aeHon e.y;e-n .in a ch'ild 6-$. m,onth~ of age~ a Ad a S:irR_l tJI.e: 
o , 1he chUd· \\'tift , ~ts tmmedlat¢ shb.al envtronm~n t. · , ' ~' ·. _ , . motu:· ac:Hou in a chit~ 10-:-12 man'tb.s old:\ ·'•f w.e n~~e an ab1LecJi i:;, 

Prec i ~el~ lbl$ w'!y \~as ta ke~ ~Y t~e late L. S . . V~g~ts~i,,. th-e placed in the _chil d's ·immediate. E>nvi'ronment.~. it, will . tum . 
.. f::utJou-s SC!VI"" f . p~~chologt5l, .~md _tt ts .t~ts way that v.re ~nail tollow towards thi$ obJect; if we say·"h'it. yaur hands tile c.h1l d wall 

A n~woorn ~tu!d sta!'ts 1ts hfe w1tn a series of mna_te self· dlatel'y do it ~ · · . · · , . , · 
r t ,ulatmg systems .of- a verJ ehnl'ntar}; type: ~·- lneatlling 2'nd 1t is dear that a verbal comm.and can start t . .::. chtld s aclih:UI.i' 

. $'3~king, pfimiU'!!' ... or~e•d~ . !1:1 refie~~s and a :rattery o~ ~arty . form~ it is m)t yet . abie to over(ome the influen(-es of ~h 
3 4 "' 
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.. iro111 1~nl; nur ta n it s!op the act ion already s taded by the child or 
to cons1ruct a new program whi h could control the child's behavior. 

Let us pl~ce a ~mall plush rabbit in front f the child and all w 
- !0 plR;: w1th thts toy. Let us then add a new toy. for exam pie 
a rubb_~ r nen; now the command "give me 1he· rabbit" fail s: the child 
turns. n s e~es towards t~e rabbit, but they meet the attractive hen, 
~~d 1ne chtld gras~s th1~ new loy; the child's behavior. controlled 
•) y the verbal comnra nd, 1s now blocked by an immediate· orienting 
t" adion to a nove! stimulus. · 

T~e same _ca n be seen if we try to use a verbal instruction t o 
arres. an action already started by- the child or to change it for 
another ont>. 

L~t u,s now place tw:o objects - a rabbit and a hen close to 
;. ~~1ld 14- 16 m?P;,ths ?r ~ge a nd repeat se\·era l times the order 
. G l\e me the ~.ab.b rt ; o~ .y talen , ,~\·ithou t ch·anging the intonation, let 
~s comr~Jaml · Grve !"~ the ~en , The inertia of the evoked action 
Js at flus stage so :nlen~e that we are often unable to change · it 
an.d lo ov~rcome the prev1ous stereotyp(·; hearing the new order, the 

. c.:hlld contmues to repeat its previous action (A. R. Luria and 
A. G. Polyakova, !.959) . 

. ~ T.J 1~ following ~xperiment : sho.ws how gradually the verbal in­
s ~r~.~.: :J o.n assumes_ 1ts ao.n trol hng funcli<m. Two famili ar objects ' are 
l • :_~eJ 1~ front o! lhe, ~lllld: a wooden cup on its ri.ght and a wooclen 

boA en h~ left. l.he cn1ld sees that a pennv is placed tmder the cu ; 
U~cn ~~~~. '?stru~ t.on .fol!ow~: "~ive me the __ penny". A ~hild of 1 ;6~ 
:,.1 0 c a~ll} ftt lf tls th1s mstructJqn. Some d1fficulties Jre observed if 
','1e fulftll nwnt of .the con:mand iS del ayed for 20-30 seconds: in this 
; ase t~e ver~al mstructr_on may ea~ilr Jose its directing rolE\ and 
~he c~dd begms ~o examme ~otlt ob_J ects, 1c4ra~ping the object named 
\ ?!Y ~~ .50% of ah ca ~es. The zmmed1ate onentrng reaction su ppresses 
1 · tr .. ces of U~; veroal ~rder; a~d only at the next stage of deve­
~ ment do the 'races of the earher perception and of the verbal 0 ... 
~er become stable and a selective action takes place (A. R. Luria an'd 
A. G. Poly!ikova, ;959). · · .. 
_ Th ':eakness of the directive role of the verba! instruction in 
~~1aH_ chtldren can .. be see !I ~ven better in the last series oi these 

xp:;_n 'Ients, '"'hen n loses •ts. unmed iate percepiual 'base. 
. ! h~ same .above-mentioned two objects are placed in front of th"" 

~ I JJ !d ~~! this time the penny is put under one of the objects -..~.·he~ 
:;:~ ·d~tl.? s eyes are. closed. Only then is the following verbal JJrder 
";.1, e~ . . The . peuny 1s under the cup; give me . the penny". Youn f'r 
:n ~~d. ell a t the age of 1;4:-!;6 often ignore the verbal instructi~ls 
·~a tt; to, gras~ hoth _ob;ects.; a, verbaHy-l.inkc-d ac-tion is here 
,r ~p lac..:. d. b:t . ~n 1mmedtate cm.e~tmg reflex. Older children at the 
~!:4 of 2 ,~~-;:2 .. 4 m~y start ful fl!hng the instruct ion; but when after 
~~ · repe.t...t.vns or t~e same order a new one is given, name! 
):!Je , en__n; . ~ u~~e.r the box; . gi.~~ me ~he penny". the child ignor~ 

1., verb ... l t •• stru...twn and commues 1ts previous action. These 

.f) 

mistakes begin to disappear only at the next ste•' o f developrTtent; 
on!v in children at the age of 2;8-3;-o does !he verbal order becom~ 
sufficiently stable and acquires its directive role independently f · · 
visual base. · 

It is clear that at these early stages of development ihe , ·erbal 
command can start an action but is unable to ovNcrJme tlae imme­
diate influences or tlie -inert{a of already established stereotypes. 

.t Realization of verbally directed programs 

The rule we mentioned may be easily illustr,ated by .speciaf experi.-
ments with a .simple motor reaction. . 

let us give a child of 1;8-2;2 a rubber ba lloon connected with 
a oneumatic recorder and ask him: "Press the ball". The result \\"ill 
no't be as simple as it might be expected. H the pla~tic bulb Hself 
does uot evoke a grasping reflex, the child will start to press the 
balloon, hut will be unable to stop the reaction; a series of ·successire 
pressures wHl be· recorded during a considerable time period . Ail 
efforts to stop these uncontrolled.. movements will be fu tile, anp if we 
order lhe t:h iid to press only wn'en it is told to do so ......:. we shall 
see that the child is ·unable to .siiJp its movements; whi le hearing the 
command "yon't press any morer: , it oHer. may even increase the 
pressures. The YNbHl comm and may start the act ion, but is yet 
un able to arrest it. 

The weakness of tht> controlli ng function of the verbal instrudion 
at th is s tage manifests it self e\·en more distlndly in exp\c'riments 

·with a verbally conditioned motor reaction . 
The instruction: "\VheR you see a light, you must press the bu:b" 

seems to i>e extremely simple; but as a matter of fact, it includes 
a complex program of actions: a preBminary,;plan must he es ta b· 
lished~ the 1mmediate orienting reaction to the stimuli is to : . .., 
blocked; the stimulus must acquire a conditional meaning, and 
programmed mo\'ernent must be started only after the signal appea rs. 
Th~ rea lization of thi.s complex progum proves. to be impossible ior · 

·a chi!d of 2;0-2;6: after the words "When you· see a tight..." - it 
immediately begins to look for it , and stops the movements. but 
when it perceives the end of the instruction" ... you must press the 
bulb .. - it starts the motor reactions irrespective of the signal. Thus 
\\'e come to a patadoxial result: whe.n the light appea rs, the move­
ments are bloeked, but when the slgnai is absenl - they start. 
In ihese case~ the order "Press only whe~ you sec a light" is of no 
heip; hearing this strict, order, the child can neither increase· its . 
pressures nor fully s top its motor (!ctiviiy. The selective . influen<:~ 
of the \'erbal -instruction is not yet ripe. and no realization of a com· 

. p lex erbally formulaied pro.g ram is possible. 
The same can be seen even in children of 2;8~3;0 if we ma :e 

the instruction mor(! complex and if we tty to establish a complic<1ted 
program of a conditional choke reaction. . 
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Le! ·: 5 give tilt' ~·~:ii 1 the f~ d!Qw i n g . cornma. ~: o When_ you 
<'a a . ou nd, pFe&s tw1c..:- • ur ··\\hen Y'l.U see a f f;!d !1ght, press t.he 

lb; wh •n · u see a (_Yre4:'n light. ·don '1.: o an~thin g'' . In sue~ rasu 
•. :: tild i " ;0 r C\' C of 3;6 dl! easil y retatn the verbal tnst r_uc-

1 n bu· wil l !::> ill he unable to follow this program; in the flfst 
ex r r· r1ruent H will r-espond ({) ihe sound \\'ith a seri~s of un~ontroll~-d 
nre. :tun~"- and in the seeond it wi'H press after 11 perce1ves both 
thf. po~1 i- e a. <! the negative s ignals: Onlr at the .age of 3;6-4 ~0 
does t he ·ilild becomes able to folhll thts complica ted program. 
uiockmg the immediate infl uence of the stimulus : but even -~ s light 
ompJicati.un of lh~ experiment results in a breakdown of th!S form 
f seH·'<:ontro .ea, conscious behavior. 

•( DeN!lopment o/ a verbul control oi actions 

Now we come f,,, the basic que~tion : is it possible to speed ~rp 
th is process and to find means of improving the <:onscious ~ontroi 
of the d•ild's o,~- n actions even a t early stages of 1ls development? 

All .ow· aHenipts· to impro\·e {'he d i:il d's own control ot its beha· 
vior .at the= ~ge· pf: ! ~6-- 1 ;10 hav-e. faHe:d. Hov.:e:1rer, ex'periments with 
child e\1 . ci 2;·6~2;3 pr-oduced some interesiing results ~nd open;;"~ 

' up some ways for so.lving our problem. _ . · 
At ais .st ag'-e of deve'Jopment we we re still unable to assure the 

(hi c!' s immethHle conkll qf ils q\ m behavior; · f.~e\\'enr .w-e _ could 
obs~rve some ilositive r,e,sults wlre.rz the d1ild's muior reactions ef.•oked 
a fe('d -back s-igna-l whkh proviJed the ~h ild . with !~formation co_n· •. 
eNni ng the result of il s task. If we instructed 1he ch1ld to press tne 
buiL in order ' 'to put oui the lighl" - superfluous pressur·es di s21?· 
pl!arc<i . The S<Jnie couid be- observed in oJder chi.ldren -whe.n in tt.~ 
en,se of ·the command: .. i( you SP.e ihc ijght - you will press t w{Cf! .. 
· · ·~ry pre"Ssure r11:suHed ~n a feed-back acoustic signaL 
~ Thus, at this early stage of dt veiopment a· --\·erbal program could 

be .rea lized only H th is· realiza tion was rein forced by .a feed-back 
signal of the action f:Ui filled. · 

Now the follo,,·ing question $rises : couldn' t we replace this 
feed -ba-ck signa l by the child 's own controlling activity afld use ·!J1t 
child's cwn. <specd t, its own ver;bal commands, as trleans of control? 

Our first experiment s with children of 2;4--2;8 gave negative 
resuJts. A child of this ,age could eas ily respQnd it:> eac_h stimulus 
.w(th tJ1e simple ve rbal reaction '' go!''; but if we ·inst-ruded the child 
t o accompany its own 4.:omrr and by a motor reaction, by pressing, 
the bulb, - \\te cou ld -see that 't he chi.ld'i ver.bal , command did .. not 

· yet a qui re a con tr011ing fu nction ; gi\·ing itsel.f the order "go!" the 
child ei ther stopped the motor read ion or conhnued the superfluo.us 
pressures despite its own comm~ nd . . .' . . 

Qu!te Qiffetent res!:IHs were obtatned m d Hidren , of 3;2-3;&: the 
introdudion oi the chiid's own commands "-go!" had no 
sUt".<:ess at the first s!ages of the experiments. but aft -er some _training 

r 1 

the chiiCrs motor. r,eadio 1 became co·ot'dioaled wl~ l t it verb"' I c, m­
m a nds; ~tart!hg to .say "go!' ''J.!o!", tht: . ehild . h~gan to produ· c- -.. • 
gani1:ed motor pr ssurt>s and to block ·the superfluou. uncvll i rol 
mo ·eme1its; the cancellation of thes-e verbal commands res uited m 
a re-appear'ancr of the superfluous motor re~ciions. . 

The same wa s observ~cl wh'!! we askea a group of s.ome~·ha{ 
' oldar c.hll dren to p re:-s twice in rl'sponse to e\·ery signal and mdurlt>t! . 
in thf' reaJi.la! iul! of this program .the child's own comma rHi " {;t•;" 
"go!''. In all these cas~s the hild) verbal system, which 1.nis ~u ' 
based on mqr~ concent rated ('Xcitatory proces~~s than the motor 
sys1em. assumed controll ing funct ions; we coul'd observe the Hr 
man ii,.staticn of o\·er t speech as the "hig hest regulator of huma 1 
beha ,·ior... , 

Hu\• ·e\·er . it would he erroneou-s to suppose that at fhis ·£tage , 
of de\·elopment the child's ' 'Conceptual Ner vous Sy.s tem" , is r ipe 
enough hi control its conscious actions. 

T b p l>,·e it. \<.·e have only to make our e~perimen ts a lHtle bit 
nw re (omp\.icated, an~ pass frorn sim,ple motor readions to· a ( OJlJ­

plex progra m of a clloi~e redction. Here the ps'y£hologica l p-a:lh:ta 
of the beha\·ioral control changes: one positive sig na l (a green_ light) 
mu!' ! ·evo,ke a motu( rear:tio n while anothe.r, neg·ative signal (a red · 
light} must block it The psychophysi,ofogk _al rol.e of the ·d1itc1's 
Yerba l com!Ti·a-nd<:. i.1hde rgo a fundamental change here as w~ll: the 
posi ti\'e comm;fnd "_go!" must sla r~ a motor reactioti, while the nega· 
t i\·e Cl)mmand ·-no!" a.cq.ufres a negative -semantic meaning, hut pre.­
setYes its imm£diate excitatory influence: ther.e is s till an adive voke 
reaction, an d iheH.'- sti li rema in~ the .question.: which influence. i. e. 
the immedlaie e;:5citatory influente or the ~ semantic blocking wiH 
predom-inate . Experiments ·with chi!d:'en of 3~Q--3;® giv~ a d ear 
answer to this question: in niany children of this age their own cO!V· 
mand " no!" not only does block the motor reaction, but e• 
disinbibits J't: saying "no!'', the (:hild even increases the pr1;ssi.ir--- ~ ·· 

The sam~. c,an be s~n in an even more g rotesque form, in imbe­
cile children oi a much older age; in th is case the ve.rbal a uto-com­
ma nd "no' ' results in a s till stronger discharge of the motor r~actron. 
This means that we; can deseribe a s.tage when the immedi(lfe , 
disclrargitig role of tfle child'•s own verbal command aominates over 
t!z~ $ema.ntic role of its speecll, and Ut;at further development 'i); 
needed to make this sem<.tntic ·side of the child's speech a predomi• 
nant one. This ultitnate sta-ge L; reached only at the age of' 4;0-4;6 
year$. when the child begins to lornt some inner pragra.ms of com· 
plex actions and when its O\\' n overt speech becomes .a less deeisive 
factor. He~e the semantic. prog.rams. based on _the child's inne~. speech 
begin to acquire their con trolling functions, a nd the chi.ld becomes 
able to fulfill the programs of -simple choice reactions even with· 
out its own ev-ert verbal reinforcement. This stage may be regarded 
as the fi rst step towards the cor.sol-idation o( the· inner controlling 
mechap.isms or the child_'s conscious actions, and, perhaps, as the 
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1rs s a~~e o· the rontrolii ng functio ns o t-he ··cont:eptual Nervous 
. :stem'' mentivned at the beginning of this aa per. 

5. Basic Principles UndeJly'ng the Functional Organisatiorr 
of the Human Brain 

Let 1.1s now stop analysing the early de\·elopment of the conscious 
conLrol of act ions and turn to the .second problem of our discussion. 
What do we kno w about ttre cerebral processes that are responsible 
f(Jr 1hP t:ontrol of our beha·1ior? Which structure of the Human Brain 
vlars a decisive role in the establishment of plans and in the reali­
zation oi programs of our behavior? Which basic systems of the 
brain ensure the select ive attention and the permanent control of the 
highest forms of t\1an's purposive actions? 

!n (;ur attempt to answer this question we by no means lose the 
. ense oi reality; we know very well, all we say is only the first 
approach to tbis problem. But as a result of nearly forty years of eur 
\\·ork in the field of neuropsychological analysis of focal brain lesi<>ns 
vc fl.avc obtained a series of basic data which can be used in our 

discussion . and we shal!·try only to bring them together rather than 
to speculate b.n an ultimate theory. - -

To say that the Human Brain operates as a whole means to make 
simultaneously a correct and an erroneous ,statement. 

ft is c.orred because the most. ~omplex forms of human actions 
requ :re the part icipa tion of all brain systems ; it is erroneous· because 
we can hardly admit that the Human Brain - thi s highest point of 
E ·~l ulion - works as an undiHerentiatep whole and that the quali fy 
f 1ts \'ork depei1ds exclusively on the act ive mass of its excited 

ti.ssvc. Mode~n data of brain_ morphology, physiology and neurology 
dts.card the u:lea of the bram as a homogenous unity, which wu 
no si blc a generation ago but which is incompatible ·with modern 

.. uwledge. However. refuting the holistic approach to the brain. 
.. , e in 110 way return to the oid concepts of isolated nervous centres 
r~sponsihle for complicated psychological processes. The ideas of 
Ga ll and Kleist are as ia r from our approach as the ideas of Goltz 
and La h!ey. 

Today we have every reason to ap!)roach the ··Huma n Brain 
(including Hs· cortex) - as a complex {ullction.al system which in­
cludes joint \\·ork of different levels and areas, each of which plays 
1 s own role. The concept of a ''working constella.tion" advanced bv 
the famous Russian physiologist A. A. Ukhlomsky, as well as the con· 
:cep ts of a "functional system'\ " dynamic localization of functions", 
or even ~e~b's "ee l~ assembly" has ~s,&mned in recent yurs a much. 
- ~ore dehn1te mea~mg than at the hme when they were' ariginated. 
We c~n only admtre i.he modern reseaich on the level of single 
• cu_rons :vnich has r~vea led a hig~ ~pecialization of these elementary 
nram u_nt ls _responsible for reactions to very specJal cues or for 
comparmg s1gna!s. We have every reason to expect that this research 
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Wi ll soon tome tn to acc<1rd with the facts of mooent c.hti..<.t Pt;>IJr l 

p ·cholog: . 
. Data obta ined during the ia.st dec.ades givt! u ali grounds • 

smgle out at least three basic Mocks of the Hwnan Brain ea 
making its own contribution to their common work. ' 

The first block rnay be called block of Energy an.d Tone ; it i - . 
eludes the upper brain stem, the reticular formation and to a C{Or 'ain 
degree. the oldes~. parts of the limbic cortex and hippocampus. Th1~ 
block ts respons1ble for the stable tone of the cortex and for lhe 
st~te of yigila-nce which some psychiatrists erroneously ca ll "con­
sciOusness" . It would be unwise to discuss here the basic forms of 
acti\' ity of t~is block after the well known publi-cations of Magoun 
and Moruzz1, Jasper an_d Penfield ; their analysis of the changes in 
sleep a_nd .\\:akefulne!'\S: m arousal- and drive may be regarded as the 
most stgnif~cant cyntnbutio.ns to our science. As shown by a group 
of outstandmg scnolars, thts block includes a considerable amount 
of ~l.!rious neurones which react to every change of the stimUI~ an~t 
wh1ci1 Ja sper caBs "attention units". · 

\\'~ ha.d · the _opport~nity ~o analyze t~e behavioral changes 
occuru:tg m pa_tumts w1th les10ns ef the medial parts of the brain 
c?rie-x and bram stem, and cqutct observe in these patients mar.keo 
d15h,ubances in stable wakefulness . instability of menlOry traJ:ecS and 
selective orga-nization oi thinking similar. to those observed in die.amv 
states (d. A. R . . Luria, E. D. Homskaya, M. Critchley and oih~; 
1967; A. R. Lu~ia, A. Ya. Podgornaya and A. N. Konov,alov, 1969); 
but these lesions never resulied in any basic disturbances of 
.the structut~ of concepts nor did they result in a primary 
Joss of the stmple programs which control the conscious act ion. n 
these cases a .• slight reinforcement Increasing the lowered corticat 
tone may easu)~ l~ad to a compensation of Ute defects and to a 
~e~o\'.e~y of the deranged control of behav·i~-r (E. -D. Homskay ~-
m prmt). -

·All this means that alth{)ugh the participation of the first bloch: 
i~ the ~o~mon work or the brain is of great significance for th 
~1-gher wrms of consdous activity, we have . no grounds to, consider 
tt to be a mechanism which is specific for the realization of pro· 
gramnred actions. · 

~he second _!Jlock oft~~ Brain includes the posterior parts of the 
hemts~h~res w1t~ the occtpital, parietal and temporal regions as well 
as the1 r undertying structures; It can be derlned as a block of the 

_ input, re-coding and storage of information received from the exter­
na} and proprios:eptive world. It is \~eU known that the systems oi 
thts bloc~ ~re h i g~ly rnodalit>:·spedfic: t he occipita l lobe, bein.g , a 
central ·d~vtc~ for vtsuat. analysts, does not take part in .the de-coding 
~f ~coushc stgn~l~, whale the t~mporal l'>be participates only in a 
hm•te~ and speclf:c form in the organizaUon of visual information . 

~t rs a~so well known that each system ente.ring this block has 
a hserarclucal structure. and that the .work of each primary (or ex-
10 



tri nsic) w ne Is organiz·ed by a ~;upl'ri mposed .. secon_da:y .finl r insic) 
z ne w i l h hi-ghly developed upper levels of assoc1attYe neurons. 
' · series of very important s tudies showed thal on.l~ a small ~.art 

the ncurone.s of these zones are of the non-~ pe.c 1hc typ~ _of at­
tention units" while the greater part perform .a highly spect~t~ _runc­
Hon £irh1g io isola ted cues of diHerent modalities;, Th~ specthctlY, of 
these a reas decreases with the transi tion .to ~.he ~erh~ry zones .of 
the orfex or to the " areas -of overlappmg w~tch mclude ~mts 
reacting to different modalities and which provt~e a synthesis of 
serial influences to some simultaneous schemes. We had the oppor ­
t unity to analys~ t .e role of these areas in the elaborri t i?n of complex 
fo rms of s patial and conceptual structures (A. R. Luna, 1966 a, b). 
and we shall no longer dwell on the functions of t~ese zo~es. . 

One basic f~a lme is to be emphasised here: paltents w1th lestons 
o f the poster ior parts 9f the brain may lose sev:ral important be~a­
\-ioral operations, but these lesions never res~lt 111 a g~nerat.deteno­
rallon of tlreir conscious conduct: these patients. retam thetr plans 
and their stra tegies; they are fully aware of thetr defect_s an~ very 
ac!ively try to overcome them. They remai~ Hum~n Bemg$ tn the 
iu ll me;~ning of th is word, and in ~p1te of thetr t rag1c fate, they never 
lose their conscious forms of eonduct. 

We come to the conclusion that the second basic block of the 
Brain. no matter how importan t it may be, is in no way r~spon· 
;;iblc for 'thl:' re-rrula t ion and control of Man's conscious behaYtor. 
~ The third bl~ck of the Brain includes the Frontal Lobes, and it is 
,f a particular interest for the basic proplem of our d~s~~ssion. ,) 

The fronta l lobes of the bra in are the last acqUisitiOn of the 
\'olutionary prot:ess and occupy nearly one third of the HUf!lan 

hemispheres. Thev oreserve a vertically organized structure typrcal 
of the motor zones . {G. I. Polyakov. 1966) and their anterior parts 
" " SSess some dist inctive features of the · most complicated "tertiary 

1es" . They arl:' intimately r1!lated to the reticular formation of the 
hr'ain' stem, being densely supplied with ascending and d~scending 
!i11res , 11nd their mcdio-basal. parts may be regarded as an tmporta~t 
corlk al structure superimposed on the systems of the upp:r ~ram 
stem (french,. 1958; Nauta, 1964, 1965 et al.) . They have rnhmate 
connections · wi th the motor cortex. and with the structures of the 
second block, ·but in contradistinction to the latter, their work is not 
of f! modality· specific type. As shown· by a group of Russian schol~rs, 
their structures become mature only during the 4111-5111 yt"ar o[ hfe, 
and !hei r development • makes a rapid leap during the period which 
· :; of decisive significance for the acquisiti.on of the .first forms of 
conscious control of behavior (E. P. Kononova,. 1940; 1. J . . Glezer, 
1959 et at. ) . · 

There are many n:asons to suppose that this block of the brain 
plays an impor tant roie in .the realization of the plans and programs 
)f h~mo.n actions and ·n th~ regulation and the control of Human 
ii~havio,-. We h~W€ considered th is question 1n a serie~ of publications 

u · 

(Cf. A. R. Luria, 1966a & b; A. R. Luria & E. D. H -oms!,aya \ Cds) 
1966 et al.) and here we shaH only ummarize our findings. 

6. Frontal Lobes and Regulation ~~ Cortscious Actions. 
General data 

Ne~,;rologists know \'ery well the general kind of beha rioral 
disturbances which are caused by severe lesions of the frontal lobes 
Himited lesions mav be poor in symptoms because of certain equi­
potentiality of the ·foci of the prefrontal area, this "highest a nd 
least diUe.rentia ted part of the human cortex", as formulated by 
Hu'ghlings Jackson) . · 

Patients ,,·ith se\'ere les ions of the prefront al' areas, as a rule, 
do not manifest any stable alterations of me~ory and ?rien t.ati_o~ 
in the imm('diate ~m·i ronment which are typ1ca l of pahents wttn 
lesions of the medial parts of the hemispheres. They don't suffer any 
defects in perception or movement, in speech or even logical ope­
rations. At Hrst glance one may suppose that they preserve al! 
the basic functions of the Human Brain. 

But this is not the case. Attentive observation shows how deep 
are the disturbances ih the regulation and cont-rol of the conscious -. ·· 
behavior of these patients. 

As . a rule, only a limited part of the patients a re able to create 
plans or to follow certain programs; nor do they preserve 
complicated m,1tivrs of their conduct No strategy can be observed 
in their beha\·iur, and they do not try to find proper ways or means 
of fulfilling of a gh·en task. Complex forms of behavior ·~re, a<s _a 
ru le, replac~d by primitive "field-actions", -impulsive responses to 
immediate stimuli or by an inrrt reproduction ,of previously evoked 
stereotypes which at first were meaningful, but/became tota lly sen­
seless in new conditions. 

The classical description~ of the behavioral changes in anhm 
after the destruclion of , their frontal lobes - beginning with the 
early publications of Bianchi and Jacobsen and ending wittl the 
latest findings of Anokhin and Pribram - have been enormously 
enriched by obserYations carried out on patiek}ts with massive lesions 
of the frontal lobes. We cannot forget one of our patients - a wom.an 
with a massi\·e bilateral tumor of the frontal lobe - who at an 
early sta~e of her disease was seen to stir burning coal with a broom 
and to cook some of the bristles instead of noodles. 

Nor can we forget a soldier with a massive· bilateral gunshot 
\\'ound of the frontal lobes who started to ptane a 'pla nk, but could 
not stop and automatically continued this work until almost a half 
of the bench itself proved to be planed down . . 

It is easy to see that no defects of movements were responsible ­
for such iuriny alterations of behavior, that m assive derangements 
of the inner plans and programs predominated ln these cases and 
that the purposeful forms of t onscious behavior were replaced here 
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oy Jnc nlroll c:d responses to immed1ate impress ions or b aulomatit. 
inert s tereot ypes . 

The det:i~ive role played by the FrCtntal lobes in the control of 
,.mscious hehavfor is beyond any doubt. But the problem still re­

mains what are the mechani sms of these functions of the Frontal 
lobes? 

7. Frontal Lqbe~ and Regulation of Vig ilance 

Let us turn to some experimental data which could help us to 
answt~r this question. 

To reali ze a complicated program one has to presen·e a certain 
1evel of ,·igi lancc; it is well known that complex discurs ive activity 
can har(lly be performed in a dreamy st~te . 

Bu l a genera l excitation of th-e cortex caused by impulses coming 
from the ret icul ar fo rmation is by no means sufficient in this case. 
The activi ty requ ired for the real ization of a complex program must 
be highly selective; it must be ev~1ked by a definite goa l or plan; 
t ile informa tion which is related t(l the given, p-lan is to be singled 
o·ut nt1d must become dominant while all outs ide impressions 
must be suppre~ ~ed . It is obvious that s uch selective orga nization of 
the ~acti\'e ::- ta te can be ensured only -by a close participation of the 
h1ghcs t cort i::al areas and their de-scending fi bres. 

The Frontal lobes, espedally their medial parts . are ex_ceptionally 
rich in descend ing and ascending fibres of the reticular formation ; 
ll•i~ was s1ww11 in a series of works by French ( 1955), Nauta (1964, 
1968), Zager (i 962) and ot hers. We might therefore expect that 
the subject' :-:. strong intention C<ln mobilize the apparatuses of the­
brain stem and. with the hel p of the activating system raise the 
activity of the fronta l parts of the brain. and that lesions of the 
frontal lobes may result in a breakdown of these activating in-

uences. 
Both assum ptions proved to be rt~ht. · 
The fi rst was corroborated by a se rie.s of brillant exp-eriments of 

W. Grey Walter in England and of M. Uvanov ln the USS R. It is 
' 'eli known from Grey Walter's stuqies that any expectat ion o_f a 
s ig na l e'!ol\es a sred al kin ct or slm\· potentials which appear in the 
subject's front:"!! iobes a hd subsequently spiead to the posterior parts 
of the cor tex. Gr('y Walter ( t 963. 1966) called them ' 'exped_ancy 
w avrs" and obse-rved their intensific,ation when the subject's activity 
incrcaM:d, and their dis apperance when the instruction " ·as cancelled. 

At the same ·time M. N. Livanov in Moscow. using a 50-channel 
amp_lifier, made ali importa Qt obser-vation: -when the subject started 
s-olvtng a difficult intellectua l tas!< (such as ·multiplication of twll 
two·d igid tlumbers) , a s ignificant number of synchronously excited 
points ap peared ln his frontal lobes; they disappeared when the 
plohle u was solved or cancelied. The sa me could be observed in 
exc'ted. a rano id patients ; the synchronously excit~ foci in the fron,. 

! ~ IJ 

tal cortex disappeared after the patients were treated ~·tHt a tran 
quill izing drug. . 

These data make it very probable tha t tlte frontal lobes of thr 
l!uma •J brain take an important part in the regulation of vigilanc. 
required for the realization of complicated intellectual act ions. 

The facts we mentioned were obtained on normal subjects; but 
it is highly probable that in- patients with severe lesions or the fron · 
t al lubes the regulation of the higher forms of vigilance may be 
markedlv d is turbed, 

Pre~i-s ly th is problem has ~en carefully studied by Dr. E. D. Hom­
skaya o r our laboratory in a long series of expt'riments on p..1 tients 
with fron ta l lesions with the help of a battery of objective methods. 

Let us revie"· only some of her fi ndings. 
It is well kno\vn that the appearance of a ny stimulus evokes in 

a normal person a series of somatic reactions, which actually .uc 
symptoms of arousal or components of an orienting reflex, such as 
con~triclion of the vessels of the fingers , dilata t ion of the vessels of 
the head, galvanic skin reactions. These somatic .renctions persist 
for a some tim~ and are extinguished when , the -subject becomes 
habituated to the stimuli; they can be inc reased a nd prolonged if a 
special instruction· is given, if the subject is asked to count the 
~timuli, to await some change in them, or to press a key when the 
s t imulus appears, in other words when the .stimulus assumes a 
"signalling meaning" (E. N. Sokolov. 1959; 0 . S . Vinog radova, 1959}. 

Such ail increase and fixation of the vegetat ive· components oi 
1he orienting refl t-x is observed in normal- subjects and in patients 
with les ions of the posterior parts of the hemispheres: but it is- not 
observed in patients wi th lesions or the fronta l lobes and especiatly 
or its medial or basal parts. These patients m ay exhibit immediate 
·essele reactions to changes of the stimuli, J,lut the verbal instruc· 

tion we have mentioned d.oesn' t evoke any slabilizaiion of the vas­
cular symptoms of the orienting renex. This is of high diagnosti 
s ignificance a nd often remains the only symptom of a fronta l lobe 
lesion. - ~ 

Similar ~ata were obtained irom experiments in which EEG com· 
ponents or the orienting rdlex were recorded. 

It is well known that any new and unexpected s timulus resuHs 
in a depression of the alpha band of the EEG and especially of 
its high frequencies; it is likewise known that a verbal instruc~ion 
imparting a special meaning to the _signal makes this dep-ress ion 
more pronounced and more stable. · 

The same is observed in patients with lesions of the posterior 
parts of · the hemispheres; no such . effect is seen in patients with 
lesions of the frontal lobes, .esptcial!y of their mesial p_arts. T_h~ ' 
verbal instruction to count the stimu!i or to await their changes 
does not increase the e ffect or desynchronization, ,and in some cases 
a slight deprt'ssion of the iow.er freqttencies or even a parado.xiai 
exaggera tion of the alpha di.ttpason takes place. 
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. During the lnst few yea rs a new EEG-symptom of act iva tion has 
· been carefully studied an:t proved to be hi'gh ly reliable. As shown by 

;' "' ·- A. Gen~in (1962, IH63) and· later by E. D. Homskaya and 
• Y. Artemicva ( 1966) a careful analysis of th.e structure of the 

alpha waves i n a normal s ubject discloses a peculiar change in the 
asymmetry of the ascer.ding and descending fron ts or the alpha 
wave \Vhich bears a s low periodical character of 6-7 seconds. This 
regu l~rity is observed in the quiet state of a normal subject nnd 
bec·omes violated when activation or intellectual arousal takes place. 
, The same. can ~e observed in patients with lesions of the posh~· 

n or parts or m hram; but no such breakdown of the regularity of the 
asymmetry indrx is observed in pa-tients with lesions of the frontal 
lobes. · 

Perhaps or the greatest i.mportance are data obtained from eXferi· 
meuts wllh evoked potentials conducted by E. G. Sjmernitskaya 
on nor ina I and brain lesioned subjects 1966). 

l ~ .is kn?wn. t!1at each specific stimul·us · (v.isual or tactile) e\·okes 
spec1hc potenti a! changes in the a<:cipital or sensorimotor parts of 
the cortex ~n cl that the expectation of such a stimulus results in an 
exaggera tion af these evoked/otentials. 

The s;nrye effect, produce by the verbal instruction to await a 
sign_a l, is seen in patients with lesions of the posterior parts of the 
h.emrshp~re; h~1t no such effect of a verbal command is seen in pa· 
ttents w1lh lcs1ons of the frontal or medio·frontal parts of the brain . 

.All these da ta obtained by E. D. Homska·\'a and her co·workers 
·show that. the fron fll l l obes play a sigilif.ican{part in the regulatio-n · 
of Jhe aclrve states sta.rted by a verbal instruction. ' ' 

It is ~asy ln see t.10w important these data are for und~rstanding 
U!e decis1ve role whtch the frontal lobes play in the control of the 
htghest forms of human behavior. · · 

" 

· H. Frontal Lobes and Realiza/io11 of Programmed Actions 

. Disturhan~e.s in the regulation of vig.ilance observed in patient• · 
Vll th severe leswns of the frontal lobes exert far reaching influences 
{)O the $lrud ure .?f [\{an's c,onscious actions. Being _unabl~ to sustain 
·P~rma~en t sel~ctlve attention, patients Qf this group become unabl~ . 
to f ~Jl.fll complic-a ted progr:ams of actions. . 

Let us turn to a serles or c.orresponding experiments. 
Only patients with massi\'e bilateral lesions of the frontal lobe' 

a.nd wi~h a pronounced a kinetic syndrome ~re unable to fulfiil th; 
s1rnple mstruction: ''Lift your hand!"'; the diffi.cu:tties with which the· 
fulf1 lment this command is connected increase when the patient's 
h c;nds are under the bedsheet and when he has to execut.e a mor~ 
complex progra m of su<;cessive movements: at first to free his 
ba nd, .and only then to fulfil! the instruction. In these cases he often 
.answ-ers: "Yes, I spal! lift my hand ... " but does not perform any 
movem·ent at aH ' ·' · · 

If 

.. 
As a rule, paiit'nL- with severe )('sions of the Fro11i <1 i lahl!S ·a:r 

easi ly imit ate simp!~ movemen ts performed by the psyclt~logi <>t ~uth 
as lift il1g a fist or a finger. But the picture completely changes if tll·~ 
g in·n task is replaced by another one, i.e. when the verl;>al comma1. 
co~es in conflict with the visua.Uy presented pattern. Let us give the 
patient the following order: "When you see my fist, you wi ll show 
me your finger!" In this case the realization of the program wil l be 
impossib1e. and a,lthough the patient retait}S the verbal inst ruction 
and repeals it, after 1-2 correct r~actions the directing role of the 
verbal command breaks down and the required movem~nt is replaced 
by <m immediate imitative reaction. The same can be observed if we 
ask the patient to rel'pond to every single knock with two knocks, 
and to eYery t\\·o knocks with a single one. The patient's inability 
to maintain a program organized by a verbal cQde and the reduction 
of his action to the levt>l of immediate imitati'on are in both cases 
quite obYious. 

The breakdown of an acti.on controlled by a verlral program may 
assume a different form wh~n the conscious action is replaced by an 
inert ::-tereotype. 
· Let us for example, ·instruct the patient to lift his right ha nd in 
re~ppnse to one knock and his left hand in response to two knocks. 
A patient with a less severe lesion of the frontal -lobes is often able 
h) fulfill this instruction. But if we break this stereotype (R-L­
R-L-R-L-L). we f.jnd that the· ,patient will preserve this 
stereot~·pe ord(,'r and will continue the alternatio-n a I ready started, 
irrel'pedive or the given signals, even though he reta-ins the verbal in· 
strudion. In cases of massive lesions of the frontal lobes this palllo­
~o~ical inertia man}_fests .itself even at the verbal level; if the patient 
1s mstructed to fulul a s1mple program, for example, to produce one 
s~rong knock afld two' slight one$, and to accomp&):W' these actions by 
h1s own verbal commands: "Strong--slight-slightl", he often begins , 
to change his commands: he adds perseveratlve repetitions ,of or 
or. the links •. a~~ saying: · ~stron~-slight-slight. .. Strong-s·light-­
shght - shghl and reahzes thts deformed progr.am in his motor 
readioRs. 

It is ob,·ious. that in the!e c~ses the patient's own speech is 
un~ble to regulate ~is own behaviour. We. could easily presen t a 
senes of data, showmg that the breakdown of the verbal control oi 
beha\·ior i~l patients with severe lesions of the frontal lobes brings 
about the same phenomena which we have already seen wher: dis­
cussing the early stages of de~elopment of the highest forms of· 
conscious actions. · 

The breakdown of c-onscious · actions and their replacement by 
•nert stereotypes or primitive reactions to immediate impressions ccn 
be P_erfectly well analyzed· in experiments wn h a graphic rea lization 
or gJven programs. 

Any drawing of a figure actually presents an execution of a 
SJ;Jccessive algorithm-; in. order to draw a ~rOJs, tbe subjP.d lras to 
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d ra , a v~r!ica l line,: and lhen s\vikh his . mo\·ement over to a ht,ri­
zon lal vne; in order to JUlfill a more complex program - - to draw 
, cird~ n nd a cross he has to · perform a series of moveme.nls : after 
"' r awi11g the circle he m LJst move his hand . to the next pomt of the 
sheet - and only then he can sta rt drawmg the cro~s. It can be 
easily seen that the fulfiiment of this ~rog:am requ1 res that the 
prev ious movements, a s well as all outs tde. mfluences, ?~ blocke~. 

Jn patients with sever{' lesions of the frontal lobes · tms compl1· 
catcd struct ure of the program may be viola ~e,l, and . its break· 
<town can be seen i n evcrv link of the alogonthm ment1oned. 

H the i<'sion is loca ted· in the deeper regions of the frontal lobe, 
ihe patient may s tart drawing, _but tne fyHilment of the program 
is viola ted by a motor persevera tton . In the case of a sev~re da!llage 
oi lhe prt>frontal zone, !he pa tient may ue un~ble to .rulhl t~e mter­
mcdia tc link of the prog ram not mentioned Ill · the msl ructlon ; the 
execution or t he command ' 'Drow a ci rde and a cross" does not shift 
h is ha nd, and both figures prove to be su,perimposed. Sometimes the 
~xetution of the program is violated in some different link; 
the patient does not shi ft from one. unH df the program to anather, 
sticjdng at ·the fi r>{ •action aiui re,placing the program of. a:ctJons by 
an i nert stereotype. 

Fi11ally, the reaiization of the program may be viola ted by un· · 
.cont r,olled outside inFiuences or exl.rat1eous associations .. 

A patient witi<l a tra umatic cyst of \he frontal lubes is instructed 
to mw a .square. He begin~ to do i t. but draws Uu:ec quadrangles 
clnd 1h<'n another big squt-tre · fy llowfng the borders of the sheet 
or pape~ . 

The psychologist who conducts tre experiments wh ispers to his 
colleagu-e: "Have you read that a pad was signed to-day?", - and 

- the patient reacts to this imme~tiately. writing in the middle or t he. 
· _uadrang le " ... Act. N.". "What is th~ p~tie~t's ~arne?' '. ·the p~y.cholo· 

g ists asks h is assistant; a nd the patient wn tes tmmedtately. \ erm~· 
Jov". "Look. this is so similar to the behavior of Jobectomtzed an.t· 
mals" whispN s the psychologist, - and · the patient adds to the 
a lready written word "Act" the words "on Animal breeding .. ; .. We 
c.an hardly find an example which could express better the break· 
down 4;){ the patient's programmed action. 

Here is another e.xam p.o!e of the same <kind. A patient with 
a massive tumou r of the l~fl fr.on ta l ldbe is asked to draw a triangle; . . 
1c draws ii at .once, but adds a ::.econd one. Then he is asked to 
draw a miitus ; he 'dra\,ls an oblong·, perseverating the closed form , 
of the tr iangle. Wlaen he i·s asked to ,<lraw· a circle, he does rt, but 
additionally draws the same oblong in the middle of the ·circle_ and 
writes the words;· '"En trance slrictly forbidden!" Can you guess · 
what the ptd ient's former occupation was?... • 

The analysis of i be basic types of breakdown of programs in 
patients with severe lesions of the frontal lobes opens up new vistas 
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in the Neuropsychology of the Conscious A ct ion, its inner s mc~.ure 
a nd its cerebral org anisa tion. 

9. Frontal Lobes and the Strategy of Plans 

Up to now we have described disturbances in the realization of 
given programs in patients with severe- lesions of the frontal lobes. 
It is obvious ··that even more massive defects may be observed in 
most complex forms of active behavior, when the patients have to 
develop their own strategies a1_1d to construct their 0\llm plans and 
programs. This can be easily seen in experiments where the pa tients 
have to elabora te some active operations to single out some decisive 
points or information. ·. 

Several years ago E. N . Sokolov (1958) proposed a special tech­
nique for anal)·sing such perceptive strategies; this was followed by 
experiments of L. Arana ( 1961) on normal ·subjects and of G. 1( . Ti­
khomiro\' (196e) on pa tients with lesions of the frontal lobes. 

A subject whose eyes are closed receives two sets of ~ht>ckers 
h~\· ing the forms of the leHers H or E. He has, to touch them 

, successively with his fi nger and to recognize which letter is actually 
presented to hini. At the first stages the subject's search for infor­
mation is of an extended type: he touches aH checke rs; but very 
soon he develops a special strategy tryin.g to single out only those 
points or informa tion whic'h are decisive for the discrimina tion of 
both leiters. At the last s tage only one tr:i'\1 is sufficient for _ful-
filling this task. · · 

No such process of development of a strategy is obserred in 
patients with lesions of the frontal lobes. As' a rule, such patit!nts 
touch all ' checkers, but they don't use the information they rec\!ive; 
nor do they shorten -th~i r search. The act of touching successive 
checkers is n9t used here for preliminary orientation to the giver 
p.attern, and the patients "conclusion"· is a mere guess, but not · . 
normal process of a dt'cision making. 

A simiiar breakdown .of complex strategies of perceptive s~arch 
is obsen·ed . in a series of most expressive experiments with active 
observat ion of thematic pictures and wifh simultaneous recording 
of the subject's eye mo~·ements. 

Let us . show to a normal subjed a complex thematic pkture. 
for ex<lmp!e, a well known . picture of the outstanding Russian 
painter Rep in "The Unex-pected Return". It presents a man who · 
unexpectedly returned home after he had spent many years in tsarist 
prison. Let us fasten to the su~ject's sclera a little mirror which 
ref.lects a beam of light ;to a photosensitive paper record ing the 
subject' s eye mo\·emcnts. After recording the subject's free obser­
vation of the picture let us ask him some lltffer.eot questions, such as: 
"How old are the mem3ers or t~te family?'' " How are they dressed?' .. 
"fs the family rich. or poor?" or "How long was the man in prison?" 
Records of the eye movement made during 3 minutes show how 
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t»x.p·Ioratory activity of a normal subj \:!c t ;,. ~d ho\ · 
structure of his s~arch changes dcpcnd~; 1~ on dlf1eren 

(Yarbuss, 1967 . . . . 
complex ,structure of ~he ~eardt ts ob~erved m. patle.n~s 
lesions. Oi the fronlcll whes. These pah ents don t e, htbtt 

a ate:I!V of their search beh;n ·ior ; they don 't make any attempts 
i:fiDWltt out the de·cisive informa ti•.m by cartlpa ring s-eparat e details 

picture. They fix some points of the picture, sometimes chost>n 
random, and their eye movements bear a ctlaotic or perseverati\·e 

dtarader; no change of ocular mo\·emenls man ifests itself when 
difierenl instructions are given. It becomes e\·ident · that no active 
stra!egy oi ~earch is applied by these patien ts, and that their p~r­
cepti ve behavior becomes profoundly changed. 

.t\\ ay' \\'e assume that the st ructure of active forms· of beha\·ior i:o; 
sev rely disiurbed as a resul t of lesions of the fron tal lobes? 
. We have had rna y occasions to prove the cor rectness of this as­
sumption ·n a long series or experiments with different kinds of intel­
tcduai activities; in a!! cases we came to the conclusion !hat the 
Human fronta l iobes are int imatdy iflvolved in the realization of 
complex stra tegies oi beha\' ior and that severe injuries of these parts 
0~ the brain result in a breakd0\\'0 of the hasic structures of the4r . 
mlellcctua l activities (cf. A. R. Luria and E. D. Homskaya (eds 
J96G; A. R. Luria and L. S. Tsvetkova, 1967} . 

10. Conclusions tm d Perspectives 

This concl udes the review of our basic data obtained durinJ a 
wng- series of st udies of the Origin and Cerebral Organization of 
Man's Conscious Action. Now we can pass to some general in .. 
rew:-es. 

We can iuily agree with th~ assumption that the Human CNS i~ 
really a "Conceptua l Nervous Sys em" and that its basic task ~on­
sists in elabora ting some inner codes whlch result in the execution 
nf certain plans and programs and in the regulation and control 
of Man's own behavior. This really makes the Human Brain an 
Organ of F1cedom. 

We likewise knO\r that the nrigin 'of the highest form of seli· 
regulating be-havior doesn't lit• itl trw rlrpths or the organism, and 
In nrder to disclose Hs roots, \\ e han! to turn to the complex form!i 
of a child's relations with its sod a! environment and to its 
acquisition of Janguage . . We already k 110\\' some features of the 

c history of its development, and we pcissess ·somre b-asic data 
~~~tcetlili its cer-ebral organiza ti-on. It is evident no\\· what an im-

the Fronta l lobes of the Human Brain play in the orga-
of the cons~ ious control of behavior and what a profound 

alttlft1:irn of this highest orms of self-regulated activity is ob~erved 
lesions of this w. nder!ul parts of the brain. 

Howe\·er, after long esearch work, we ha e to a mIt •• ,. ! \\'(' 
are onh' at the verv beginning of ou r way and that t 1e UP~oi ed 
problems many times exceeds the scope of our actual kno ..:dg 

\Ve don't yet kryow the neurophysiological. mechanisms of th ... 
h ighest forms of conscious regulation of behavwr; nor do we know 
the intimate physiological mechanisms of the work of our Frontal 
lobes. Our knowledge or the Frontal Jobes is still too vague, and 
only during the la~t year:s have we began to acquire some data con· 
cerning their complex functional organization. 

Thus. we are still very far from the solution of our basic prob~ 
·tern - the Neuropsycholoiical Organization of Man's Consdotts 
Action, and ,_.e can only look forward with en"y and hope to the 
worl< of the next generations of Psychologists who will one day takt' 
our place and bring to a successful end the work we have only 
s tarted. 
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