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jdevelopment of a configure composed partially of duch a

ey L 'Aasgmorr"’ B
S - " DAVID(A. LETHBRIDGE . o
N ;-" : oomx@omo: , ) . ' .@ :
ANALY’I‘ICO-SYNTHETIO PROPERTIES. or COMPOUND OONDITIONING

i

Previous litera'gure on hho topic of qonfigur.’mg was’ examinod
comparing etudies within noth the poet-Pevlovian and . American

frames ?I‘ reference., It was found, that although no conolueive‘

. demonotrétion of configurinp' exieted outside tne poet-}vlovle.n

11 ter \{re. a number of explnnatione\ of ‘the phenomenon in terms

. of o 1ont1ng responses and in torm of genereiizetion-

decrements had been produoed.

The present etudy employed ‘a CER teohnique ueing hooded rats
as subjects. The ﬁrst experiment in the preeent series :wae

designed to demonetrete oonfisuring and the eeoond to rerute

. explanatione of it in terms of other. more simple, processes.

Both of these experimente wopre eucoeseful. A third experiment

_examined the properties of component etimuli after experienoe

"-’in a compound; &nd a fourth experiment looked at the effect of,

previous obnditioning déxperience of a. etimulue component on the |

|

. [

component., o AR . SR

\ Y

Discueeion or the evolution of c-onﬁguring as e. “M.gher level

.of; J.earning" roounsed on post-?avlovlan oompereﬁve o.nd phyaio- : 'd'

logicel etudies wnioh suggest that oonﬁguring is dependent: upon

., e\ome ae yet unknovm neural development vd.-bhin the eerebrel eortex. "
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INTRODUCTION P - S
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" As early as 1939; Ratran held that there exists a 1\e<@1,,6f' o
"nenrobehavioral organization, above that of simple conditioning,
" ;vhere elemental 'e%i.‘muli sy'nthesize.to form configures - stimulus
| oompounds whose goveming le.ws are synergistio rather than |
relhted directly to the functional valencea of their component
elements. Like ~Ber1tov (1932) Razran (1971) maintains that
integr’at"ed compound conditioning results in the emergence,
during the courpe of 'braining, of a new-CS center - dietlnot to
that formed to its elements - which éonnects 1ndependent1§ with (' - 4
the US center, * - g e
., The §v1dence for thie view derives from two sourcem a. large
number of Russian experiments begun :ln Pavlov's laboratory, .and
a small numbgr ‘of more available American expériments. Since,

iacoording to Razran (1971), Russian expeﬂmente related to .
configuring number approximately 750, these wvill only be eampled. . 4 "

while the Yess than a dozen America.n experimente w&ll -be dealt

M&th in some detail. : . ' ‘ . .’ - ‘ ". S
~ Palladin’ (1906) paired a weak themal stimilus ae a s with -

‘an aciq US which ree.dily ‘evoked ealivation and o ained the .

ueual conditioned eanvaﬂon to the cs. When thet\hemal ps wae ’
paire ‘with a tacﬂne cs as well as the acid US, test triale to . ’
each /CS seperatel:y showed that the themﬁj @?a‘rnot efreotive. _' -
-~ The taotue cn vrds then experlmentally extingulehed. Presentation
of either 05 elenp evoked no GR. Presentation of the oompound. PR
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on the other hand, conti. ed to be an effective CS. A pa.tterning

or. conﬂguring effect in afrerent-arf-erent’ interaction eeemed to
have oocurred.- L S o S _
‘ Similarly Zeliony (1910) trained doge(\'with a compound of tone
and light. Reinforced compound triale were ocoeeionally 1nterrupted
by unreintorced eomponent triale which eerved ag an %\dex of
component CR eff.toe.cif. At no time was the light component an
effective stimulus, but the reeponee to the tone required 399
unreinforced triale to extinguish, After thie differential
training was oomplet‘ead however, .compound preeenta.tion or the two
inactive etimuli continued to evoke a full CR. Numerous othe‘r—

©  examples from the Pavlov laboratory can be found i Razran (19393.
1965b. and 1971), - ‘

Experimente conducted in the Beritov 1aboratog~y by Beritow "

D%

; a.nd i‘f@ colle‘aguee (see Razran, 1965b) revealed several new

. ﬁndinge. Not only could slmultaneouely preeented etimuli lead
‘%o configur,ing, but euoceeeively presented compounds ‘also led- to ,
. the same reault. ‘Beritov condluded. that "1ntegrexeq ection of the
oerebral e'ortex" developed through several’ stages culminatj.ng ln
the formation or a’ "new extra® neural center which epeoifically
mediated responees to the compound. In the me;}ority of Beritov'

' experimente the method of producing conﬂguring was through .
difterential reinforcement, that is, reinforced triela or the
" compound elterneting with nonreln;orced trials of the componente.,
° This wae not the case 1n all the experimente. hmver. Beritov
(1932) etatee plainly that 'diﬂorentiation .ot 1ndiv1dua1 )

o | coxaponente or . compound is effeoted by 1tnlr through trgzninz
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of the compound® (p. 3#0). This fact is of more than methodological
importanoe as will be seen when the. studioe of Baker (1969) and of |
Reacorla (197247 1973) are 'discussed below.
| Voronin (1948) and his ooileaguea replicated and extended the .
work bogun*in the Paviov and Beritov laboratories. Specific
' findings of interest wero that a) ovortraining of & CS compound
is sufficient to inactivate components of a compound and that b») - *
differential reinforcement produces inactivation of componente (
_more rapidly than does overtraining alone. | g | .
Konoreki and Lawicka (1959) in reviewing the.literature on
oon{}guring apo in agreement with the viewe of Beritov, of
Vonpnin; and of Razran. They conolude that "there is’much:
evidonce collected both by Pavlov 8 sohool and in our laboratoriee ‘
\ehowing that the cortical repreeentation of the compound of
conditjoned stimuli cannot be simply conslidered as compoeed from

.

the particular centers reptesenting each ‘element of the oompound”
(ppe '195-196)s ;- S ~

" .The evidenco prea?nted 80 far relates- only to .the "mere | . |
oxistence" of the phenomenon. A coneiderablo ambunt of post-
Pavlovian research has bagun to explore more doeply the dynamioea

_of configuring. The implications of thiS'research 4] well beyond
what has been accompliehed not only in the few American experimerte
to be reviewed here. but beyond the present study as well. The
'nature or tneee ldter experiments can be: moreé profitably taken ‘

up, then. iqrthe keneral disousaion section of the present report. s

AB 18 well known. early Rueeian conditioning experiments were
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often poorly deeigned &ﬁoking if oontrole, /and as often as not . | §
llwking in sta,tietical analyses (R/azran, 1971) 'rherei'ore the o a
" burden of much of the recently revived - experimental ,irﬁreetigation
hae been to define configuring o;per,ationally, and <to derive an
| appropfiate research design, Baker (1969) has suggested tha{: |
rather than intermpj:ing compound trials with nonreinfo;'ced' SR |
component tests as training(ffoontinoes :-' in order to deterfine ' ‘ i
component éR efficacy -a between-sub‘jecte deaign with several |
- groups receiving an increasing number of compound trialg.u ehould
be ueed. Comparison of component tests following imcreasing
IR amounts of oompounci conditioning would then provide.the necessgary
data on the degree of response elicitation of each component.
F‘\g‘themoi‘e, according i:o -Baker (1969) ‘and Booth‘and Hammond
(1972) the defining charaeteristio of configuring should be the

L
P
LS

Z o " \nccel?'xting deorement in CR efficacy of each component of a
compound through overtralning alone. T ’ \
Are any of the current Amerioan experiments on oonfignring T |
g ' ) consistent with these two criteria? The anyver is uni’ortunately

‘no. Rescorla (1972; 1973) wae unable to sh deoreasing CR . e

erfioacy of the oomponents; similarly both Baker (1969) and d
’ _' wickene. Nielke,- J’I‘u’oe::, ‘and Wickens (1970) failed to report L
" . successful configuring. Of. thoee experimente which were
"eueceeeful" Wickens, Wickens, and Nield (1965), Thomas, Berman, ey
' Serednesky, and Lyons (1968), and Guth (1967) vsed wi‘thin-subjeote

designe whieh leave open the posdibility of contamination from

dif\ferentiLal conditioning. -A8 Baker (1969) has pointed out

A : , ( L 'w : . . .
P - ) ‘.v
o f .

s




"e.'mce this procedux‘e (tha presentation of nonreinforced test

\ )
triala) is identical to that for the establiehment of. dif:terent-

jation, it otill ‘'remains an empirical question whether data’
obtained from a between-subjectp geeign will suplp\‘t-the
hypothesis that components synthesize as a‘fun‘ct‘ion of training"
(pe 347). i o |
The only Amexican. experlment to eec\:::f}s criticism is that

of Booth, and Hammond (1972). Unfortuna "

A

-

they were unable to .

‘ decrement in CR efﬂcaey of “the stimulue elements as a function

, of trials, As can be quite readily observed from their resulte,

although one of the two component elements doe{decrease in CR,
ef£icaoy, response to the other element aotually increases.
It would appear then that to date there is no unequivecal -

evidernce for oonﬁguring in non-Ruasian 1iterature. This has led
both Baker (1968; 1969) and Rescorla (1972 1973) to assert that
ditfe&‘ential reinforcement is necessary to produoe what appea.re
to be conﬁguring. Thie is, however, a mietakec rererenoe to
‘either Beritov (1932) or Voronin .(1962) would have uncovered.

4

~ experiments wheréin configuring was bpought about through

Perhaps beoause or this repoa.ted fai‘.lure to o’btain conﬁ.gurlng

overtraining alom.
experimentally, aoveral attempts to "explain" the phenomenon in

| In a eeneo. difterentio.l. raintoroomen't 18 e.lroady an o
explanation of’ thia typc. Furthor, Baker (1969) nuggeetoa a

fulﬁll the second criterion stated above, namely the acceleratiné

"teme of -hidden, but move olnple, prooeuuos have been developod. ,




&

T o TR T TR T

! 1 «»‘a‘ z% a‘” o AT H}g,“‘,g,‘ :
Y s SRRt U 4 Oy *

O '..‘,(l’;gr;"f'j_”"" ," Bk ‘,:a:,;" LS 2 W

generalization-deorement hypotheeie wherein a decrement in CR to
a component after compound training was due eimply to general- e
ization, that is, the - growing lack of similarity betwgen the |
compound and its components as conditioning proceeds, An .
nting responsé hypothesis has also been. advanced by Baker .
(1228)'and examined by Booth and }{_ammond (1972)’ The argume‘nt" ‘1\\-
‘here is that the 'inoreasing ’novelty of the components of a’ . \
Acompound as compound training oontinues will lead to larger |
\ and larger orienting responses to the componenfs ’Which would in
turn increasingly inhibit the CR. It can be seen tha‘t these two ' f'"
“explanations" are very closely 1inked. Comman to both |
explanations is the idea that the eubjeot would natice e.
difference between the compound CS and the component as a cs ) -

and that noticing this difference would lead to an inhibition

of the CR. ' ‘ ‘ gd‘ . , R
What is also common to these two- explanations’is that they

both stem from e failure to pr‘oduce the configuring effect

per se; and that although t'hey do not depend onotne diffe,rential

reinforcement oonoept in aﬂ'asd.ogioal way, they are embedded within

‘that context., ' 5 o ~
The purpose,’ 'then, of Experiment 1 in this geries is to" °

demonstrate the oonfiguring effeet without differential ', . '

reinforcement, but with a between-sub,jects design, and \vith the "

defining charaeteristic of aocelerating decrement in CR effioaoy |

of the, eomponente over trials.

Bxperiment '2 examines both Rhe orientlng rouponee )&potheeis
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% ‘_/f end the generalization decrement hypotheeie.: - B
: /. Experiments 3 and 4 step into what Razran (1971) has re f8%Tedy
% to as thet/beyond of %pnriguring" In other words some of its | ‘
: B baeio empirics are ‘at issue, Extensigge made, at thie point, |

into the erea of oonfiguring aust neceesdrily be somewhet ) : t
erbitrary. Since very luttle i ¥nown about the area many paths
| ’), ~ oould be taken. Experiment 3 examines the’ nature of component .
/ #timuld after experience in a configuring compound. wOuI&—eSngl? . _715“
elemente which no longer po’eeeeed substantial CR efficac ) ‘
require more or less reconditioning trials to beoome effective?
In Pavlovian terms, we wanted to know~whether thqee eingle
elJmentq became 'excitetorx" og "inhivitory" after experience in
A oonfigure. Experiment. 4 examined the effect of previous
conditioning experience with a component on the development of ; ' .
a oonfigure oompoeed partially of such a component. Could a |
single element which‘had become A coneietently predictive TS’
Join with a previouely neutral etimulue to bgoome a configdige

or, 3p_$he other hand. would a previouely conditioned CS retain ',J

e 4ts response elioiting propertiee and prevent ¢ 3 procees of -
, configuring? . ; ' &
' Again, Experipents 3 and 4 mdy be arbitrary but they are

._u.,‘:
i AT e

\firet steps taken in the opening up of a learning p&oceee which

&ﬁm turn out to be quité i!mportant, but e.boLJt whioh we know .
Ve - \
,almoet nothing. oL ' T ..

. <
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' EXPERIMENT 1 - DEVELOPMENT OF CONFIGURING o
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’ = . . , . .
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§ﬁbjeoj and gppgzg;us, Subjscts were L8 experimentslly\naive, L
et

4 male hooded rats that weighed bstween 250 and 300 grams when
rscslved from the supplier, Canadian Breeding Parms or st;:c.
They were reduced to 75% of their ad libitum body weight o

" the course of about *0 days, and maintainpd\on a 22 hour food

.%" ;

Experimentsl apparatus consisted of eight standard Grason-
Stadler cond{tioning units, enclosed within a Bound and light o

'rssistant shell. (Ambient noise level’ within these unlts, when’
the ventllatlon fan\was operatlng was 65 db). The grid floor ofp

these units oould be electrified by Grason=-Stadler model

ElOGhGS shock gensrators. Expsfiqsntal events were controllsd

and rscorded automatically %y appropriata rslay equipmant

1oosted in an adjoining ré%m.. : ‘ -

o i .
Procedure, Initial magssiﬁs»ffaininglwss followsd oyvtwo daily,
‘two-hour, bar=-press sssslons .for food on a 2.5 min vI schedule.
Relnroroemsnts were 45 mg Noyes food pellets. All prellminary
training ocourred in the " dark. s
During ths followlng thrss bar-prsss sessions pretest
‘mprosontaxlona of noisey light, snd of ths oompound of noiss pnd

light ware programmsd 8o that four prssantations of each

gtlmulus (or compound stimulus) wsro glven over tho course of T

the . three protsst days. I S T
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The noiee eloment wae an 80 db white noiee. the light a 7 w,
illumination of the entire unit. and the compound CS a simul-
taneous eotivation of the noise and light components, All CSs
lasted 3 minutes, v . '

The next seseion began conditioning and the 48 rats were
divided inge six groups of eight animals each, These groups were
designated C-4,- -8, C-12, c-24, -C-40, and C=60) the “humeral
indicating the number of compound €S trials presented to the
&roup..During conditioning. the animale were:- preaented with’

L CS-U%/pairinge euperimposed over the regular 2~hr bar-preeeing
session at approximately 20 min intervale. e Ub consisted of
20,5 sec 1 Ma shock delivered through the grid floor of the
conditioning unit immediately contiguous with CS terminaoion.
The CS. during\conditioning was alwaye a reinforced noise/light

/4*
compound, At no time during conditioning was either gomponent

\
FolloVing 4, 8, 12, 2#. 40, or 60 oompound CS presentatione.

?reeented tc#the animal either with or without reinforcement.

all animals were'given a single noise presentation and a single . -
1ight presentation. Comparison of the final compouhd trial and
- the two single element trials would provide a comparison of the

GH efficacy of’ the compound and its' components.'

—

Index ggg cond i;;gnigg. The index reported is a suppreesion ratio,

|
. that compares the animal's rate of bar preeeinp durinz the CS ‘to

the rate during an immediately preceding period of eoh:h durationF\‘ a

The ratio is B/(A+B) where B repreeente the number or reeponeoe

-




during the CS and A the number of responses in thefimmediately

preceding 3 minutee.,A ratio of ,00 indicates comple te suppression.

while. a: ratio of .50 indicates no changé in the rate of bar- -

pressing. aatios between .00 and 50-therefore indicate varying

“Hegrees of cqnditioned-suppression.

x

Results and disgusgigg, There was no tendency to suppress to the

'CS'during pretest Median suppreesion ratios for edch -group

during each of the three pretest.days approximated , 50,

Suppression to the compound remained relatively stable ‘from

8 trials through 60 trials. The slight upward curve for the<
) &compound tests (see Figure 1) is misleading. Independent data

\ indicate that the apparent attenuation is due entirely to '
inhibition of delay (see'section below entitled "lnhibition of

-

" delay"”). ‘

2

& ‘Suppression to both components.‘however. shous an accelerating

decrement in CR efficacy as a function of compound CS overtraining.

While at 8 and 12 trials both components elicit complete X 3
conditioned suppression as does the compound. after 24 trials of _ 3,?
compound suppression to the components is severely attenuated . . "
although the compound _ itself is entirely effeg;ive. Between groups
effects were,significant at the ,001 levely F = 9,62, df = s/i2, _— o 3
Differences batween the modality'of the CS (either compound or

component) was significant at the.,001 level; F = 10 23, d4df =,
\ .
2/84, stle 1 presents the complete source table for this analysie.‘ .

Table 2 analyzes through a’ multiple-compsriscn procedure for
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- . .TABLE 1, ANALYSIS OF VARIANCE. SOURCE TABIE ‘
' SN . FA,B DEVELOPMENT OF CONPIGURING + . -V
-lx . ~ .
. . Source S8 .. © 4f ' MS F ;( ' -
' , , o - 45
Total g ?“691.83 1”3 - ' - ? -
' Between S8 53063.16 47 -- - e o
Groups. 28333, 54 5 5666,71 9,62 <,001 | °
\ '
/' _. Error B 2472962 h2 588,80 -~ .-
Within Ss 21628.67 96 -~ - -
Modality #52,77 , 2 1726,39  10,23<.001 |
. |- Mod. x Gr. 3982,65 10 398.27 2,36 <02
" | Error W - . 14193.25 84 168,93 an = |
- l‘ | \ + )
‘ ‘ ~ -
‘ . :
. ] .
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'I'ABLE 2. MULTIPIE t-’l‘ESTS FOR WITHIN EFFECTS: :

Modality COmpariaona in the Development

of COnﬂguring. Ce= compound N = noise

L - nght
Group ,'Comparison‘ t - P >
¢4 C vs N 1,02 N.S. .
¢ ve 1 1.0, ' MN.S.
H N ve L . 0.08 .S,
c-8 C vs N 'Ao.tu NS. | -
i.C ve 0,.k2 N.S.
N vs 0.83 N.S.
c-12. C vs ‘N 1.1 - NS,
¢ ove L. 0.6  NS.)
N v L 0.67 NeS. |V
c2k € ve N 3.91 <.005
o .C v L 3.20 <+005
N ve' L 0,70 N.S.
G0 c ve N 2499 <,005]
) Cve L 2.5 <.025],
| N ove' L - 0,46 NS,
- C-60  C ve N - —3.5T  <005|
| 'ébvs 1 2.7 (.625 8
N-vs L 1,04 NeSo |
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bwithin'effecte (Lindquiet. 1953) the eignificance of differencee
between each component and the compound, and between each component
in relation to_ the other component. In no group were the components
Neignificantly different from each other. In a11 three overtraining
.groupe the compound differed significantly from the oompoﬁgnts: at
'the .005 level for the noiee element in a11 three groups, and at
the .005 level: for the light element in vaup c-2k, and at the
;025 level for the light element in Groups C-40 and C-60: buring'
the pretest phase of the experiment, regponse to the coppound did
not differ from response to either element., _

» It wo&id appear then that configuring has been demonstrated
according to tﬁe criteria developed by Baker (1969) and Booth and
Hammond (1972). Configuring was found us}ng a between-eubjeots
deeign, without differential reinforcenent, and with an accelerating
attenuation of conditioned euppreesion to the components as a

function of overtraining. < : \ )
iinhi ;ti'n of delgx; Using the de}e from the C-uo group the
number of responses in the riret half of the CS was recorded
eeparately from the eecond half., Separate euppreseion ratioe ‘
»-oouid then: be created using theee data. ‘Median suppreesion ratios
for each trial were then averaged as a "daily ratio™ consisting

of the mean of the suppreeeion ratioe for each of’ the four daily o
triele. NO inhibition of delay was evident durine the first five RN
days of compound conditioning. This is coneistent with Zielineki |
,_' (1966) who f?und,innibition or,delay after approximately la,triale'

-~




of the CER ueing a somewhat different proo/edure. ' |
* From trial 21 on, however, responding in the eecond half of
" the CS. approdches .00, where it remains (see Flgure 2). Responding
in the first half of the CS continues to i.nerease as reflected 1n
the upward elope of compound trials in Figure 1. The difference
between the first 90 see and the seco\nd\@ sec of the 3 min Cs,
" ‘'was found (using a 2 within analysienofd variance)'"‘l:o be significant . .
at the .01 le\Irelg° F = l3.68, df = 1/7, The difference over trials - . :
(ari‘ increasing inhiblﬂon of eelay) was also significant - P = °2.'?3,
= l{/ze, p<;05. Table 3 present;s the full source table,
Since all bar_-pfessing would app’aarr to occur only during the
first 90 seo, it can only bve concln.ded that the CS still reteins
conei'c‘le'raﬂble\ conditioned suppression ‘eliciting propertiés, and that
whi.}.e the upward elope of conponent CR efficacy is due to '

, conﬁguring, the much less extreme apparent attenuation of ~

s

euppreesion to the compound is due to an 1nh 1tion of del@ffect;
@dling control. A control group wae run to ineure againet the _
poeelbility of peeudoconﬁguring.' It seemed poseible that time | /' ,
.alone could have been reeponeible for the attenuation of suppreeelon
noted to the oémponents; perhaps the compound overtraining wae not
in fact re8poneible. To test this, srgroup of elght animals was
trea‘ted as described previously. The amlmale were glven eight
noise-shock presentétione’ over two days uaing the same procedure ’

' 'and etimuli as thoee deecribed above,’ Following conditionlng. the

~ animals were mrely hendled for ten days. -'no bar-preeeing was

.\

pemlt‘ted end no et.tmull preeented. After 10 daye the enl'mals were
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. TABIE 3.-ANALYSIS OF VARTANCE SOURCE TABLE - -
- FOR INHIBITION OF DELAY . -+ 4 +

° D -
‘ ~a

e R
' P S ) ! - ' v
Source ‘g8 - df NS . F P
Total ) “730.69 79“-"‘ ‘ - -
Subjects 618,59 . 7 - -- -

cs :

Trists
€S x Triale -

1288302
272,25

1 128802  13.68 .01
L 68,06 - 2,73 «05

' 738.05 & 184.51 11,39 <001
CS Errpr 659.28 7 94,18 , =- -
Trials Error 698,35 2B  .2Ua0h . ~e ' =

] CS x Tr. Error - 456,%5 28 16,29  -- --

}
Al
N
A\
9




ot :‘e : EEW ‘ PR
e . N ,~,--
Jl N,
‘ | ) A 184
returned 4o the conditioning units and:a single presentstion of ,
noise was given.‘A reiated t-test compering the resultapt ® ﬁ\
suppression ratios to the CS on the last trial of conditionings
and on the test trial revealed no significant difference i
ﬂt =1, 7& df = 7. Median suppression ratios for both trials were
7.oo. Time alone, then, cannot be considered a factor in the L

attenuation of conditioned suppression in the configurinp design.
. » 5 )

o

EXPERIMENT 2 - THE INADEQUACY OF THE ORIENTING RESPONSE
ST ' _ HYPOTHESIS, AND OF THE GENERALIZATION=
. ' DECREMENT HYPOTHESIS

gg Ir subjects in the experimental groups in Exp. 1 were attenuating

[/

suppression due to the growing lack of similarity betweeh the
compound and its components as conditioning proceeds, then by the
3 " same logic, test trials to the compound after 8, 24, or 40 single

element conditioning trials should show an increasing attenuation

9 , over trials, Similarly, if accelerating decrements in CR efficacy
) of the compcnents in configuring teets were due to an increasing
novelty ‘over trials, tés\\trials to the compound after 8, 24, or

Lo single element trials should again show an.;ncrease in .

attenuation of conditioned suppressiong novelty of the compound

ﬁ@. ‘ after component trials should be just as great as novelty to

\

components after compound trials, I \\
'1 Lo E 1Y ’ ’ “ . \ . . - L ,e: .
Subjects and apparatus, Three groups of eight rats each wele -

s "

. i .
. . . - X . X . 3 . , . M
. b L : S e
¢ ! N . - e v
|, . ’ “ ! . " . . '
, . . . - NN
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employed. Conditioning apparatus and stimulus values were the«same
as those used” in Exp. 1 above, - = . SRR
Procedure,, After initial magazine training'énd pretests to noise,
light, and oompounp, Group 8N. received eight trials of- noise.alone
followed by a sinéle\trig;/of noiae/iight compound; Groups ZbN and' |
LoN received 2l or 40 noise trials respectively; ‘followed 3 L
compound. Comparisons were made between the first triaI‘of compound -
after 8, 2k, or ho single element trials, with the corresponding
8th, 2Uth, or ‘40th compound trial of Groups C-8, c-2l, and C-l0
from Exp, 1. - "\1: o S .
Results and discussion, Independent t-tests r@vealed no significant
differenoes in any of the three comparisons - % a\o.za, t = 0.78,
t = 1,90, with‘degrees of freedom at. iu'in each case (see Table H): S
As can be clearly appreciated, since suppression to»the compound

in Groups C-B, C-2%, and c-uo was complete (at or near +00), -and

Py

'.sinoe there exists no difference between these suppression ratios e

.. and those to the’ 'nozel" compound in’ Groups 8N, 24N, and hON, it

, /
| follows that stimul 8. novelty did not lead to.either response-
y inhibitory -ordenti
-« Tt would be difficu t then to argue ' that stimulus novelty (to usge

)responses, or to decrement due to generalization.'

the converse logic) led - to the resultant attenuation of suppression B
l in configuring tests. The lack of attenuation of suppression in N 1

switohing from component to oompound, precludss the possibilty '_ ‘;,‘

thst the observed attenuation otﬂﬁuppression in switching from 31 '

oompcund to oomponent was dus to orienting responses. "
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TABIE b, REJEGTION OF THE ORIENTING RESPONSE
HYPOTHESIS: No Signifigant‘Differenoes

in COnditioned Suppression between "

v
—

~—

"'Fhmiliar‘“and“Unfamiiiar!~stimgli~,:;_

20

18t Trial N/L
After 8 Noige '~
' 'vq

8th Trial N1

18t Trial N/L
After 24 Nolse

vs

- 2bth Trial N/L

1st Trial N/L
* After 40 Noise

ve

Loth Trial N/L

v

Y t = 0023 t = 0078 ‘ t = 1.90 .
at =14 . ar = 1 ar = b o
P "" N.S. I OI.E.éDN‘QS. ) p‘E\N.So




~ definitive rejecticn of the generaliza%ion-decremenf hypothesie ***** T

A similar argument applies to the generalization-decrement )
hypotheeie. While it may not be theccase that the addition of an-
element constitutes precieely the e&e che.ngeezin generalization
as the subtraction of an element the very clear and pnambiguoue
results obtained here euggeet etrongly cthat generalization-

decrement ie not a major factor in the configuring process. A.

could be performed but the evidence reported here suggests that
such an approach would not be promising.
EXPERIM‘ENT 3 - NATURE OF COMPONEN’I‘ *STIMULI AFTER o . !
EXPERIENCE IN A COMPOUND '

.
. -
.. . . . . -

Ilf'ter the configuring ‘phenomenon was found to exist, and

N :| oonfigure was 8till unknown. Would aingle elements which no

expla.natione in terms of other. proceeaee refuted, -the func‘tional H

nature of component etimuli after they had been integrated into o

longer possessed eubetantie.l CR efficacy require more, or less
reconditioning trials to become effective once again? In Pavlovian
teme, would ‘these eingle elements become "inhibitory or

"excitatory" after experience “in a configure? '. . -

v

Y A_t

- Progedure, )‘,fterin_i_‘tiel magazine training and pretests to _i‘noi'ee,,

¢
.

. ’ S . " . o .
.Subjects and -g'ppa'rgtgs, A eingle g’roup -of eight- ats wae employed.
Conditioning apparatus and stimulue values were identical to thoee v

ueed in Exp. 1 ‘above. | ‘. L o T,

. . . N ! 3 . .
v - N y L . R
. * . . .

[~

-

.‘ia“!h‘ '?’i'g?;ﬂ ‘:;' N
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S,

1ight, ‘and compound, Group 40-ACQ received, ho,pompound noiee/light
triale followed by B trials to noise. All’ triale were Us-reinforced.
This group was identical to Group c-40 in Exp. 1 axoept that after
oompound trials were complete, a eeries of 4\acquieition xrials,
rather than a single extinction trial, was begun. COmparisons werc
“made between the U acquisiticn trials in Group 40-ACQ and the first

four acquisition trials to noise of a group\from the following
experiment (Exp. 4 Group 32,40)1., ' ‘ -

” ) . ’ 4
Results and discugsion. As can-belseen from,Figure'j, acquisition

to a stimulus element after synthesis in a configure is

-

coneiderably more rapid than conditioning to a novel stimulus;

F = 20,87, df = 1/14, p<. 001, 'The full analysis of: variancc,soutce

quigition to one element
of a configube leads to cross-modal acquisition of the other
element remains an empirical question. Certainly such a possibility P

4

ought to bo explored. Further, it is interesting to note

that a atimulus which had become inhibitory over the course of 40

trials could so easlly become excitatory. after only one reconditiou-

ing trial,

—— . SO —

Group 32-140, in Exporimont b, receivod 32 acquisition trials to

1

noise alone followed by ho reinforced ncise/light compound triale,
The data used here consiats of the -first b of the 32 noise
'acquisition triais. The use of data from this group is purely
afBitrary - data from any naive' group raceiving noise acquisition
trials oould have been uaed. ' R f’

AEn '
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T a L , N ’ . . ' 'a’ K K h
. ‘ TABLE 5." ANALYSIS OF VARIANCE SOURCE TABLE FOR - L
s | . " ACQUISITION TO NOISE APTER O OR {40 ]
o % . " .. COMPOUND TRIALS : ‘
' . —
. Source . . S8 d? wMS P P 1 '
| ) . . T - -3
TOt&l\ ) 22909.““ 63 - R , —- - oo )
. Betvlveeﬁ Se - 13607.9% 15 - - — ' .
N, Groups: -~ 8145.,07 1 B145.07 20,87 <001 |
- Error Between  5462,87 14 390,21 -- -
" | wWithin S 9301.50 48 == . ae  ae :
—1 weials’ - 2073.32 3 991,11 8.3k <001 | .
Trials x Gr. 1334.80 3 4hL.93 -3.74:¢02 | ‘
Error Within . 4993,38 2 118,89 - - . |
- N\
: N\ = -
. N\
N - ' . .
- \ 2 . ! ,
, A ' /o g
4 - * . r R . N
. v _ ' ’
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- MPERIMNT h - EFFEC'I‘ OF PREVIOUS EXPERIENCE WITH A COMPONENT
ON THE DEVELOPMENT OF A CONFIGURE - THE
- ' BLOCKING EFFECT. . . - [ R | 1
| , ta‘ T; | , ] : R ‘e | -
-~ The final experiment in the se{iee examines the effect of previous
obnditioning experience with & component on the development of a ' ;i
. oonfigure compoeed partially of such & component. Could a single 'l
' element which had become»a coneistently predictive ¢S join with a
prevlbusly neut?al etimuloe to,become,a configure? cr, on the -
* othef hand, would & previously conditioned CS fetain its respense
eliciting propertieS'hnd prevent the process of configuring?

It s well known that several trials with an element will lead
to a fallure to condition to a secdhd,elemeht paired with the flret'
ln a eeries of compound trials. The second or "redundént” stimulus ’

Shew-_nc *R-efficacy ..;" tested after compourid trials, while

thq firat element will dontinue to be effective, This ie known as
the blocking effect (Kamin, 1969).

"When we askdd, therefore, what effect previous concitioning to
: an element would have on the development of configuring, we were
also asking whether the blocking effect could be overcome by
extenaed overtraining with the compounds—The number or compound .

trials used in thie experiment was bo, whiéh had been previouely

shown (see Exp.i) £o be’ euffléient to produce configuring, while

Ly E A I e e i BTSN

the number of,previoue single element trials was va;ied,, . //
n ‘. | . . e " P . /()
Subjects and Apparatus ; Two groups of neiglht rats each We_r)e‘ employed.
d . - Do b , - o _
a, . . .' ' ' . , '& - .
. R : \
A i I . -
- L
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. Conditioning appara‘tus and stimulus va.lues were 1dent1Cal to those

€ 4

used in Exp. 1 above, . v

r,‘rf ! . .
o " Con . \

Procedure, After initial. magazine tra,ining and prateats to noise,
light. and compound, Group 16-40 was glven 16 no/ise-shock

preaentatlons followed by 40 noise/light‘-shock pairings, Similarly, ,}
Group 32-40 was presen'ted with 92 reinforced 31ngle element triale

followed by 40 reinforced compound trialerﬁ'nest trials %o no:.se and -
to light were ‘Eher; g.lven to each'group. The'first trial of noise . %
and of light after 16 or 32 "blocking" trials of single element
+ followed by 40 compound trials was compared to the first test |
trials of noise and light after zero blooking trials follovwed by

- Lirel ~, %

R
" AE MR
redlae atma L

ko compound trials (Group c-bo from Exp. 1 was used for comparison

—%s)- , L

Results and ’d;ecussiog' o Figure K presents the results graphrcally.

Attenuatlon of suppresaion to the noise element in Groupe 1640

and 32-40 would have meant that blocking could be overcome and

that previous experience of a component would not interfere with
' oonfiguring. The oppoeite is, ﬁowever. the case. Test trialg to

noise revealed oonsiderahle CR efficacy of the blocking element. o ’

T ke b SN T %

(Note that the lack of suppressive -
wonld be predicted both in the case of blocking, and of configuring.)

Mean conditioned suppression elicited by the noise component in ., P ﬁ

Group 16~40 was 0,10 in Group 3240 0,11, Independent t-teats |

showed that there was no signifloant‘di:t‘ferenee in CR effid¢acy of = AA
L RS ey ' T SRS S
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* the light component in either the 16-40, 3240 or o-uo groups.,
Suppression to noise did not differ significantly in groups

16-40 and 32-40 but both différed significantly from Group 0-40 .

' at the ,02 levely t = 2,80 in Group 16~u0, t =2, 81 in Gréup” a fll
32-#0, with degrees of freedom at lh 1n/each case (see, Table 6). a
'/'It would appear thgﬁ/previous/goﬁditioning experience of a

o T e e gy TR

. component prevents synthesi

B i RN S S

n a configure (at least within the ~—— . |
linits of the number o %¥rials employed)s; the CR efficacy of :

such a component ;s'maintained. - VT o




.

TABLE 6., /INDEI"ENDENT t-TESTS (2-TAILED) FOR DIFFERENCES,K =~ - . :

. . 'BETWEEN 1st TRIAL OF NOISE OR LIGHT APTER O

!

-

ol R,

) A

ok S SN PSR

SR ) »“ﬁf*i

(CONFIGURING) 16 OR 32 .(BLOCKING) TRIALS OF . - F
: - NOISE-ELEMENT FOLLOWED BY 40_COMPOUND.N/L TRIALS __ |

At

| ‘g
N - i s
i S .“ "w I . 'ox
' ",r e AAY M, NN O j
“@%ﬁi ; o \" g" f&ﬂﬁf}(”ﬁé eado e .
e *ﬁ :‘j.l*' ‘-’J kA otid
P
.
29 .
. ]
v ~- .
W ,
., 4
0 "
23 -
Y i
. .
P ,
. , ,
+
. . .

. [
//2 L

» ¥

N(0O-40) vs N(16-40)
, .t m 2,80 -

' ar = 14
o < ,02

N(o-lm)'vs ﬁ'(32-,u0)
t = 2.81
&w ’
P < .02

N(16-50) vs N(32-40)

t = 0,37 . :
. ar = 14 ;
p = N.S. b

Ny

'L(0-40) vs L(16-40) | L(0-40) vs L(32-40) | L¢16-80) vs L(32-k0)| " |
%= 1.85 T 0.60 t=0:86——— -
ar'= 14 At etk ] ar e ~

. P "' N.S. - p = N.S. P . p-= N.S,. . )
- ' ) . | " . 4 {. s R i
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The experiments reported here demonstrate configuring, or

differentiation between compound and componente 'ihrough ‘ o,

\ T
h

overtraining of the ‘compound. . Differential reinforcement . wae

_not employed. Degree of conﬂguring was_ measured mith a between-

\ —

; ]
§ su‘ojects design. Reductionist explanatione which wonld explain ' ’

' o oohﬁguring in terme of more simple proeessee have been shown

$
% ' to be inadequate. ‘What then is conﬁguring? S L K

»

»

A poseible 'answer may. be fo.und in the post-Pavlovian*

experiments on 'oonﬂguring' (variously known as analytico~

"eyhtﬁetic activity, afferent-afferent. integration, 1nt,ere.na1yzer g

‘ _gonnections, etc.) performed. in the last twenty years.‘ It is -

important.fo muiziﬁlﬁm@mﬂmﬁt in
'the ooinpoﬁnd csS bu;t"derelope inﬁthe 'conrse of its eonditioning" \' ¢« . ‘
(Razran, 1971). It is important also- to note that conﬁguring \\ 1
is not, in essence, a conditioning phenomenon. After all, w%at o - i

' ’
f v
v -

exactly is going oh in these experiments? A compound CS is
"3 .

being reinforced, nothing more. No attempt is made to bring the
- LS oomponente to asymptotio 'CR efficacy after a Tew ‘trials. or:’

o attonuato_eueh_eiﬁcac;c.athen_a_mwtended series. These
T occurancee are not under the direct control of the experi.menter .

: bﬁ - they are configural effects produeed by ‘the brain which : , . ‘1

proceeeee .8such ats.mulus information and which is merely reﬂected

in behavior through the oondition!mg proeeeé 'rhe signirioenee of o -
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these two points infusee the post-Pavlovian view of configuring. |
) The Darwin-Seohenov-Pavlov view of evolution (Karamyan, 1968)
in oortical function provides the basis of a v?ewpoint which sees’ .
the afferent integration of configuring as a "higher level of
~ learning" than eimple oonditioningy a level which may be the
learning basis of perception. Gezalen (1960) states that the
"Pavlovian.idea of systematic pattern in the cortical- function "m(“~*%;if
represents a new and importan#‘stage in the development of the - |
physiology and pathology of higher nervous activity" (p. 133).
The findings of the post-Paviovians £a11 into two categories ‘
which are nevertheless connected by evolutionary theory: !
comparative studies of configuring. and physiological studies.

2 Summaries of the comparative studies can be found in Voronin

(1962), Karamyan (1968), and Razran (1971). The important

feature of these studies is that they very strongly suggest

" that configuring develops throughout the phylogenetic scale in‘

a way which is olosely related to the evolution of the central : -
‘ nervous eystem (see Karamyen especially on this point). Pigh,’
| turtlee, and reptiles appear to be incapdble of oonfiguring .

(Baru et al, 1959). Sergeyev (196b) reinforced this view in |

experiments oﬁ toads, tritone, and axolotle, and found ‘that none

of of theee species was oepable of oonfiguring. Examining a
further six species of reptiles, Sergeyev (196h) found thet the R
. highest of" them - swamp turtles and varans '~ while inoapable of

interenalyzer oonfiguring were aﬁle to develop intraanalyzer
~oonfiguree..Beru at el;(i959)7gnd Sergeyev (1961; 196&; 1967) 3‘§V -

:Qg‘ " ‘Mw "X'
' .
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have: shown that while reptiles and lower gpecies are 1ncapable |
of true configuring, biﬁds - after-a very large number of trials

- do master it., Configurihg does not come into its om, however,

- wntil the memnalian‘ series. Ra’gbi'ts, guinea pigs, hedgehogs,
‘bats, dogs, ﬁﬁaboyon's, and chimpanzees form an asc_;ending o;jd'er in

_terms of the number of triale required to form a configure,

epeciesi (cats and rabbits, respectively) found similayresults._
To quote Karamyan (1968) "these forms of temporary connection .
are perfected in the ascending mammalian aeries" (p. '+38). .

While this sort of comparative evidence is baeed on ppst~ ‘

" Pavlovian viewe of evolytion which may not coincide totally yith

certain developments in coinparative-evoititiohazv tﬁeory developed,

“in the (W.est, and while it may be argued ‘that all‘animals now

| their place in a somewhat artificial evolutionary hierarchy .

-measured. But in terms of conﬁguring oertain facts arewclear. .

a diffuefeon of interrelated species deacended from extinct
progenitors, rough divisions in terms of phyla.still pertain, *

'\'Iorms, fish, rats, hogs, ;rionkeys, and. ﬁen are represent;dti'ves

of a growth in genermlized _'geura.l cemplexity and in congomittant '

‘learning ‘potential. Nowhere. is 1t aseureed that such gf'owth is

E‘trictly-lineer. Different :spéoies have deveioped\unique and
S Voo ~ T \ s

would suggest ?-often it depends upon what kind of learning 18 ‘

.Animals below mammals are largely 1noapable of connguring. | ;
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Within tne mammalian- series there are large differences in the |
. speed and efficiency of configuring. ‘rhese differences now seem
to be related to. evolutionary developments within the ‘brain,'and -
_ especially within the cerebral cortex. , :
' Physiological studies of configuring reveal tha‘t\ "configuring
ese 18 mediated by higher cortical regions, whereas simple and
differential conditioning may, as is well knovm sas be effected
and retained even after decortication. Razran, 1971). This view
is definitely shared by Karamyan (1968) and by Batuyev. (1964
) 1969). “Batuyev (1961&) found that bilateral ablations of areas 3
4, and 6 of the cat cortex permanently abolished configures and
prevented 1earning of new configures. Batiyev (1969) found that
| \ ‘ bilateral ablation of the frontal lobes of the dog 1ed to the

same results similarly,Lagutina and Batuyev (1966) revealed that

- .
Ry . e —
R, 7. 2. TING SV Wi IR 4%t g P daagt

‘frontal lobectomy of the monkey again aboloished confm It
should be noted that in all of these experiments co:xditioning to
X single elements was found to be unimpaired after lobectomy.
Adrianov (1961), Voronin (1948), and Sovetov..(1967) here all

reported similar results after cortical operations.
Razran (1939a3-1939b: 1955+ 1965a; 1965\31 1971| & 1972)
er reviewing many of the studies mentioned above, has *

L

concluded Shat configuring is a learned modification mruug}r

, ot perception. Configuring gathers and integrates dncozning
‘ inrorma.tion into unified and organized wholes., It is "a unitary
reaotion to a multiplioity nf stimuli.' In all these 'things lies

‘e pet L

‘ atrerent-afferent integration and that it is the learning beeie -




the heart of the definition of perception itself. Evidence of

configuring only in'enimals with highly developed brains supports |

. the proposition. It is Razran 8 view that ”configuring is to
perception ds’ conditioning ie to association; and that oonfiguree,j
,mm@u,wuﬂmmamnanMlmﬁujmbuRQMewﬂ"
(Ragran, 1971, p.‘239).‘ ) o

Although it has gone largely unrecognized succeseful
experimente in configuring provide experimental evidence for
_Hebb's theory of perception (Hedb 1949; 1963), The essence of ’
Hebb‘s argument is that the perception of nxn is deoendent on .the
| 1earning eeparately of ite various. features by different neural
, units (cell assemblies). A large number ‘of simultaneous )
experiencee of theee,fegturee, resulting in_the- simultaneous ’
activation of the neural cell assemblies, would lead to the, )
'superordinatiOn” of these. aseemblies into a unified d‘!Fe. " e”.
resulting superordinate system must be. essentially & new -one,

by nqQ means a sum or hooking together of'a, b, and ¢. Instead

T of 5 c, ‘whi¢h might euggeet sueh an idea, a better‘notaiion

'fo?.fhe riew structure is ;gvfhe assembly of cells whose activity
coe Y8 perception® (yebb; 1949; p. 97). How similar this is to
the views of Beritov'(1932) andlof Konorski and‘Lawioka (195?)
on the new CS oenter for the configurel The resemblance of
Hebb‘s formulation to Exp. {‘;n the’ geries reported here is -
obvious. The light\and noise features of the compound are first
Yearned sephrately (triale 1 -12); gfter a large number of

‘simultaneoue Presenxatione (trials 2h - 60) the components are’

< 1 ™
-




, synthesized into a unified whole. | ' o "
Configuring, as an authentic phenomenon, has been difficult

to demonstrate and consequently research in\:he area is only

barely begun. of first importance is the replication and

extenslion of the comparative-physiologioal explorations-of .

‘Sergeyev, Batuyev, and their colleagues, and the eventual’
discovery of the mechanism and locus of configuring as a
pnysiological'event. of overriding 1nportance is the question »
of to nhat‘degree'cénfiguring is the basis dt perception,-‘is

it a fringe phenomenon of cympound elassical conditioning, a
bizarre but nerely technically interesting artifact witn‘no ' v
relevanee to the why animals learn and learn-tovpercieve in .
the real world; or is the conditioning procedure a method which ’
conveniently provides a slow-motion frieze of the learning o

basis of perception? | ‘ 7
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