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U;i Yoked groups have often been used as controls aga1nst wh1ch _ .o
o ' i ’ : \~
f to assess the effects of a cont1ngency between a response and some event.- '

For example Moore and Gonmezfno (1961) used a yoked contro1 group 1n an' "
. experament des1gned to assess tre effects of an avozdance cont1ngency |
“in hunan eye]zd cond1t1oning For the avo1dance subJects 1n the1r S

study. an eye11d c105ure dur1ng the CS US 1nterva1 prec]uded the dellvery ;7 ;
¥ N
of the blr puff US Each av01dance 5ubJect was given a yoPed partner who - R

rece1eed the B\P puff without regard to h1s respond1ng, on those tria]s _ R

: when hfs av01dance partner received 1t.. Iﬂ-thlS way, the avoidance and - ,’:_‘J

5 b

yoked control groups were equated for number and pattern of USs, and d1ffered
on1y thh respect to the j:ftrumental contlngency |

Hoore and Gonnezan s (1961) findlng was that the avo1dance group o QL“;
I Vs A
reached a h1gher asymptotxc level of cond1t1oned respond1ng than the yoked ;1.‘ o

group However. Cturch (1964) has argued that the result of such in- ".‘Eﬁff

) strumental-yoked ‘omparstns are amblguous sance any effects ‘due “to the fi"

contingency are c nfounded with the effects of a baas in the design |
favorfng the anstrumental Subject TH% purpose of the present research

_;ij’ was’ to evaluate Church-s argument that hias arls1ng from wlthln paf?\m1s-\.

_ fmatch{ng in effectiveness contributes to the avowdance-yoked d\fference |
N lobtafned 1n eye11d condutioning . | ' -

&

_ Three rabbit eyelid éﬁhd\tionang experiments fnvolvmng a total
o. 228 subjects are descrfbed. ,Pre-yoke match1ng (Exper1ment 1)

' mu]tlp1e yoking {Experfment 2), and recaprocal yok1ng and. se]f-yokmng "[‘ '

—ay




.\". LT L - _— ' ‘-.). . ) '.. . ) : . "- ‘ .
(Expertment 3) prctedures were implemented The‘results'ofithee

between SUbJECt, and.withih subject av01dance ydred,contrasrs in :

these hxper\ments 5upport Church)s (1964f'conceptua1ization 2 yoked

d subsect as oee that reteives more. Or fewer, shocks‘ and 1n a different f 
; pattern *that 1t w0uld 1f delivery of ghocks were contangent ‘upon 1ts
_ own behavxor Hence. the major conc1u51on that 1c drawn fran these B i' a 1‘.*
= experinents &s that differences 1n acqu151t10n performance between -ﬁ‘ |
| avo1dance and yoked subJects in the rabbit eye11d cond1t10n1ng pre-l N
parat1on are the reSUIt of blas Tne f1nd1ngs of UnSInvestlgatton
B suggest that the 1nstrunenta1-yoked differences obta1ned 1n other re-"
search programs may,a1so reflect b?dS 1n ‘the yoked contro] des1gn and

7

_j_ not the effects of the 1n5trumental ceqt{:iency EEL se._,
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' randomly ass1gned tg*avo1dance (RGroup A) and yokedﬁkﬁwwma

days of avo1dance-yoked conditlon1ng for the subJects

that were randomly a551gned to palrs at the . outset and

et
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Expetiment 1 The mean percpnt CR scores for the two :

§ubg*oups of yoked subgects (RGroup Y) in the randan )

pairs. One subgroup compr1ses the yoked subJects - L

(n=5 Tabeled ”Type 1") that” ev1denced faster -

;‘acqu1s1t1on than the1r respect1ve avo1dance partners. ‘-]

- the other subgroup conpr1ses the yoked subJects (n 4

o labeled "Type 24) that ev1denced }Jower acqu151t1on than -

R

' figure 4‘:Jin:

(8

. the1r reSpective avo1dance partners/ The nean percent

- CR scores for. the avowdance subJects (RGroup A) are also

;-condition1ng ']'°

..included 1*.-“

for the avoidance (Hﬁroup 100“1(: A) and yoked‘ (FGroup

-

‘,day and the elght days of avoxdance-yoked cond1tnoo1ng

’ ulOOﬁC-Y) SUbJBCtS that were matched on. 100& c]ass1cal ;;5

-

cxperament 1' The mean percent CR scores en4cr1ter19n

5 day and the e1ght days of av01dance-yoked cond1t1on1ng

‘for the avoadance (MGroup A A} and yoked {nGroup A- Y)

A
Y

subjects that were matched on avo1dance eonditxon1ng
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N -
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T ﬁxperlment 1 T%efmeen percen15CR'SCDfes on critehion I
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‘Figare 5 - ﬂ Expertment l : The mean percent CR scores on- cr1ter10n

‘day and the e1ght days of- av01dance-yoked cond1t1on1ng
. for the avotdance (hGroup 507C- A) and yoked (MGroup '
'SO”C Y) subJects that were matched of c1a$51cal
condttiontng w1th a random 50 retnforcement qhedu]e
thurelﬁa  o Exper1ment 1: The conttngenty coefF1c1ent values o
- i- computed on the actual JO\nt CR ouftomes and w1th the
CR pattern of the yo?ed suchct dxsp]aced by I ‘and 2
trla}s 1n both d1rect10ns re]atlve to that of the

avo1dance subJect for the e1ght pa1rs that here
{

matched on 100: c1a551ca1 cond1tlon:ng (NGrOup 100’C)

L_ Figufeﬁ?': : : Expertment ¥ The contingency coeff1c1ent values conputed E

¥ .
on the actua] J01nt CR. outcomes, and with the CR pattern ‘

L of the yoked.subgect d1sp1aced by 1 and 2 trtals in both

' the seven pa1rs that were matched on avo1dance con-

ditioning (!'.Group A)

-

~ Figure 8l:_e- The conttngency coeff1c1ent values CDMPutEG on the actual

joint CR outc0mes. and g}&ﬁfthe CR pattern of the yoked
L . | subject displaced by ] and 2 trxa!s tn both d1rect1ons
R | re1ative to that of the avoidance subaect for the seven-

pa1rs that were matched on classtcal condtttontwg w1th

a random 50" retnforcement schedule (MGrOup sexC)

.
[
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¥ ”é directions relative to that of the avo1dance subJect for S
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Figure 2 @ T Expcrament 2 The mean prrCsn‘ ngscores for the 12

- e

yoked subgectd. and thc pqrc'nt CR scores for the '

. _':'7-se1ected avo1der for. the: 121da}s of avo1dance— m
- ) P i oL, _' .
yoked cond1t1on1ng - S e
Figure 10" o Experlment 2: Tﬁe mean percent CR srores for the Type-‘ L 'J_" .:‘
94.‘ . . -

1 _ ! (n 4). and’ Type 2 (n=8B) Subgroups of yoked subjects.
-;The percent CR scores for the Selected av01der are

also 1nc1uded SN .

"~Fjguan1]:_, o Exper1ment 3 - The mean percent CR scores for the §ix .

days of cond1t1on1f Phgse T for thp avo1dance o

.(Avoadance 1) and yoied (Yokcd 1) groups in the feur

: sets of '7c1proca1 palls

" Figure 12:. . Exper1ment 3: The mean percent CR sco:es for the 51x =
- . . ] : . .
'l‘-., ' _”days of cond1t16h1ng 1n Phase II for the recuprocal o S
: , [ vy & - L “‘. ’
-subJects (Yoied 11) gnd the conuroi sub1ects (Yoked-

Control) that receaved jOVCd cond1;1on1ng in that phase;"7

'Figuegil3: - Experlment 3: The mean percent £R Jcores for the six
‘ = : Ay

[

o days of cond1tion1ng in, Phasg 11 for the rec1groca1
'subaects(#vo1dance 11) and the congrol subJects (Avoxdanqe-

Contro]} that recelved av01dance cond1t1on1ng in that - .
. e . ’Fy /_: __: ) .

TR phase A
'_’.. : X . - ) 9 _'”"
_ Figure.143 . Experiment : The rean percrnt CR scares for the, s1x
S . -

-days of cond1t1on1ng fer the CO“b?nLd groups of avo1dance
subJects that rece1ved cond1t10n1n3 in. Phase 1 wlth the

‘tone (1 e., CST) and with the laghg {i.e. ,.CSL); These

;comblned groups (n 36/grcud) 1nc1ude the Av01d3nce I, o
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’ the Self-Yoked' and- the Avoidance-Avoidance-
' | COntrol SUbJ“CtS | ,‘ _
R . - . ‘ )

Figure-15: '"“-Exper1ment.3:" The’ mtan percent CR scores for the

_IQJX days of cond1t1on1nr

Py

in Phases 1.and II for the o AT

e subjects (Avo1dance_\vo1dance Contrsi) in each set
that rece1ved avoidunc cond1t1on1dg in both- ph&ses..a

“Figqre‘16: ;‘ Experiment 3 The/’ mean percent R scores for the e

s$x days of cond1t1on1ng in Phases .l and IP fo: the :
. subJects (Se1f Yo¥ed) in each set that recemved :
f‘the1r yoked cond1t1on in Phare 1? the protcco] of

“.shocls that thej had generated Undcr the avo1dance con-'T
. t
, t1ngency in Phase 1. c - SR
ok -m.rrﬁ'_____——_“'—ﬁ_\“— —-—_"_—4_“-__ - N . ”
Figure ]7: ) j£xper1ment 3 The cone1ngenq1ﬁggejj1c1ent values com-

.

______—_k

puted on thp actual CR outcones, and w1th the CR pattern T
. - fer the yoked phase displaced by\'ﬁl and 2 truals in ‘7
'both d1rect1ons re]at1ve to the CR pattern for the avoxd—

© ance phase for the Seif Yoked sub;ects (n= 6) in SLt 1

e

Figure 18: 'L:Experxnent 3 The cont1ngency coeffmcwent va]ues com-

puted onthe actual R Outccmes. and wlth the CR pattern

for the yoked phase d1splaced bj l and 2 tr1als, in"=°

D bath dlrectloe; relatzve to the CR pattern for "the avo1d--

_ahce pnase for the Seif YoLed SUbJECLS (n= 6) in Set 2.
'fFighﬁe };;:-, | Erperrnent 3 The cont1ngcncy coeff1C1ent va]ues com-qék
’ o puted on the actual CR outcomes,_and w1th the- CR pattern
‘.T o for the yovﬂd phase dxsp]aced by 1 and 2 tr1als in

) . ' both d1recttons relat1vn to the CR pattern for the B

- T
S
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Yoked Control Des1gn

‘ Experlments des1gned to assess . the'effects of a cont1ngency

‘ ‘betﬁecn a response ahd sore event have trad1t1ona1]y \ncluded a’ contro]

for the uncond1t1onis effects of the eveht A procedure that has often

been used to. prov1de such a contro] is to give each exper1menta1 subJect

‘pa voled partner that recewves the same number and pattern of. events. Th]s
. appears to be an 1d°al procedure s1nce it insures thdt the experumenta]

‘énd ogitrol groups d)ffer onjy HIth reSpect to the 1nstrumenta1 con- 7
tingency : . : | - - ' f l:' '_\ |

The yo?1ng procedure was flrft‘used'by'Mowrer,and Vieh (1948)
. to assess the effecos of an escape cont1ngency on the ano)nt;of fear pro-
, duceq,by shock‘in_rots' In their study, “the experimenta1 5ub3ects could.,_

‘by'1Eaping-into the air. tenu1nate a shock that to]lowed food presentatwon.

. _PEach rat im this group had 2 yoked partner in the “control group Ho‘ e

'response bj these yoked control subJects ¢ould tenn1nate the shock

,instcad each of these subjects received, tr1al for trial, the same duration IR

5]

: of shock as that rﬂceived b% its experxmcntal partner The results 1n-“
* dxcated that the omperinental subjects more frEQUent1y ate the food that
.preceded shocx delivery than dxd the subjects ?n the contr01 group
Howrer and vte& conc!uded fromfthese results that 1nescapab1e shock 1s

 more fear-1noucing than escapab1e<:fock.

N

CIWTRODUCTION . ‘ S .




AltbOugh towrer and V1el had 1rtroduced an 1mportant pro—‘

ccdural 1nnovat1on it was hot h1dn]y u,ed unt11 the eatly 695 -St111

L8

ﬂ—_r-.-_,._ ‘

there vere a ucw'programJ of research on, 1nftrumentd1 contlngency
" effects during the *50s that adopted the yorang prOLedure, and the f1rst'
égper1aent in which yok1ng was useq in- each of these programs is de-.‘
'scribed br1efly below

) The ear]mest 1nstance of K reapocanance o7 the yokjeg'preeedure '
was in an CXPEF]V@D\\bj \11rg. Horou.tr and Q‘lragen \1956) These /
__1nvest1gators150u3ht 1o eetenn1ne whetner chaﬂber 111um1nat1on c0u1d serve y
'as a ﬁos1t1ve reinforcer for’ rats f ‘the erper1nentd1 subJects 1nl -li
their study,_touch1ng a. bar resul ed 1n 111um1nat1on of the ¢ anuer Each
control SUbJLCt placed in a Separafe chenber, |ece1ved the same amount

and pattern of llluh1nat10n as 1ts experxmental partner Th reSu]ts
“1nd1cated that the exper\éen{al sub;ects touched the bar s1gn1f1cant]y

more often than the yoked control sutJects; and the authors conc\uded that S -

L
-

the ccntineency beeween bar téucnxwg anu chamber lllummnatton has effectlve

.ﬁln prcducmng the responsa

-

Sawrey. Conger and Turrel{<i1556) used tne foR1ng procedure in

an exper\rent des1gned to as%ess th: effects of an approach avo1dance con-
f11ct on- the dLVL]DPm&nt of L1cers 1n rats Food and water were elways |

‘-i avaxlablc to the SUUJects in enerexper1nmuta1 gr0up. but dur1ng 47 of

Levery 48 hr they had to cross an e1ectrr\\grad in order to reach ‘them.

Each 5ubject 1n th1s grOUp had '3 yorno partncr ina control group that

'.d\d not have acces Xy to tood and waher dur1ng these 47 hr and rece1de

»

.‘shock wheneuer it was’ recelved by 1ts exper1nental partner The results

-
-

-
N P




iandicated thdt the SUbJJCtS 1n ‘the etp1r1mental group deve]oped more
y }cers than those. 1n the yoked group. and‘Samrey et a] conc]uded that f
psycho1ogtcal conflict had CQntr]bULLd to u&cer fonwat1on
| Ferster and Skinner (1951. . 399- 407), whotc01ned the tenn
yoled“. used the yoklng pvocedure to obta1n data on whether the- h1gh
rates of respondzng thet are charatter1st1c of a vartable rat1o (VR)
- schedu]e are due to the high frﬂtuan of re1nforcement generated by
this schedult or to the d1fferent1a1 relnforcement of groups of responses.
;wo p10eons vere first\tra1ned ‘to key-peck on ‘a variable 1nterva1 (VI)
_;chedune and by varyxng depr1vat10n 1eve]¢ were matched- for response
néte.- Thnn,,onc b1rd was swatched to a VR schedule and the other to a
yored -Vl schedule such that re1nforcenents vere set up* for thc second
bird whenever they were obtawned by the f1rst b1rd After a few sess10ns,
" the responsL rate for the b1:d on the VR schedu]e 1ncreased to more than -
‘ 2/sec whlle the reSponSe rate for 1ts yokcd partngr stab111zed atabou% c o o
'Ilscc These resu‘ts were not rep\1cated in a second pa1r of bmrds
In th1; case,’ the pigeon that was suxtched to the VR schcdu}e fa11ed to ;:??" Ao |
:nawntain respong 1ng | -

4

Hyckoff 51d0q511 and Ch*“blasd (19J8) 1ntroduced the.?oklng ?

_nrocedurc in tud?es on Jecondarj relnforcement Rats 1n the11
experiment were irst traxned to ‘bar- -press for.water, 'and then to Ilck

- a na:Er dipper when a buzzer wae SOunded RUR subsequent test phase.
_yoked pairs were. formcd anq bu‘zer presentatmons here made cont1ngent'j
upan bar-prcssing for the ewpe:xnenta] Subject in each paur The results

of the test revealcd no difference in rate of bar«pre,s1ng betheen the

o .
' 2




(e
)

B

experimental subjects and their yoked-contr01 péctnefs. and these -,
.cQSulcs nene taken aslevidencé that ine buzzer hao'not_acqoired:§econd-; "
‘-ary re1nforc1ng propertles B ‘ B | |

Yoked groups were also used by Logan (1960)'in d.series-ofﬁ ;"
‘studies on the effoCts of pos1t1ve1y- and negatlvely correlated re- o
1nforcement on alley runn1no in rats, Invqne of these 5tud1es (Expe*:nent |
570, op 3%3 ff Iy Lhe exper1nenta1 subJectg vere. rewaroed on1y if they_;
;reachcd the goal box no sooner than S sec after the start door openen |
_Yo&ed subJects recerved thc reward on those tr1a1s when 1t was obta1ned bY,/
thexr respectmve cxper1nenta1 partners The resu¥ts showed that the
experrmental 5ubJects ran more’ slow]y than the yo?ed subaocts and Logan
concladed that rats can 1carn to run s]owly if they are- re1nforced for -

ermd

',doxng s0. ‘i__

Anvo1danre Yoled Eye11d Cond1t10n1nJ,Cuwpzr1sons .

Moore and Gormezano (1961) were: the f1rst to use the yok:ng fa'
procedore in the eyelld cond1c1on1ng preparat1on The1r study~wos a

I

partmcuxar]y sign1ftcant one in a ser1es that hud compared the
effmcaciei/of c]anic31 and avo&dance human eyelid cond1tlon1ng. s1nce

-1t prov1ded for the first time,-a compar1son 1n which the c1a551’a1 and
avo1dance groups ‘were equated for nu"ber and pattern of - uncond1tnonnd

3; stzmuli (USS) Ear11er stud1es (Logan. 1951 Kimble, Hann P Dufort 1955;
Hansché 1959) had found that subgects on.a 100 -c1a551ca1 contingency.

in wh1ch the conditioned stimulus (CS) and the US are glven to a SUbJECt

- on cvery trial regard!ess of hws behavior, evxdcnced more cond1t1od¢d ..;

s

-,




'de11very of the a1r puff to h1m§elf and to his partner in the yoked group

r- . . . - . ’ . _,_.'.—.

-

.. ponSses (CQS) than sub;ects on an avoidance cont1ngcncy, in thCh L _Vg

the US is on1tted on those tr1als ﬂﬂCﬂ the SUbJLCt evidences a CR. ﬁow—

-'ever. these cunparlsons dad not perm1t a conc1u51on regarding the re]at1ve
' effects of the contangenc:es ‘per se, since the classical and avo1dance .

kgroups d1ffered in the nuwbcr of USs that they received.

In Hoore and Gon"ezano S (1961) yoL1ng cxperlment thp CS was _'

\

a 600 msec change in 111un1natlon and hue of a Jcreen that faced the sub«

- ject the US ﬂaS a 100 msec-, 200 mn Hg,-air puff directed to the subject 5

rught eje. and: the Cs- US 1nterval was 500 msec. For i} subJect in the -..L;'

avoxdance grOup, an eyelrd c1osure during the £s- US 1nterva1 precludcd the o

7 A tn1rd grpup recelved 1003 c1ass1ca1 oond1t1on1ng tompar1sons of - -

acqums1t\on perﬁorﬁance 1% these groups 1nd1cated that 1) cons1stent

"-thh ear}xer reports (Logan. 19515 k1mb1e, Hann & Dufort, 1955 Hansche,

'}959) the group that recexved 100“ classical cond1t1on1ng evmdenced more

A1)

1.CR5 ‘than the avo1dance groupF and 2) the avo1dance QFOJD reached a h1gher

’ v.asyrptotlc CR 1°ve1 than the yoked group

!n a suhsequent stud Gormezano Hoorc and Dnaax (1952) : -m\;_;‘
nxaﬁ1ned avoxdancc yoved diﬂéirences under three 1nten51u1ca of ﬁhq US
Different sets of avoidance and yoked groups~§ere condxtmoned w%th s T

inten91t1es of &0 80 and 160 i Hg Other parannters in tb1s SLUdy wnre
the sane as those used in tﬁ@\prev1ous study by Moore and GOV“C@&HO \1961)

ﬁcqu1smt1on curves showed that the av01dance-yored Separatun&ams large in

3

'the high 1ntensity cond1tion, 1ntermed1ate in the nldd1e 1ntensxty con-

¢ Ta . e

d1tion and sna]l in the 1ow-.ntﬂn51t1 cond1tlon

" -
- - Ld .

P : . . c .




. " ; g ) .-’ ‘, . ) . } ': o j{’
In another parametrkc study. Gormezano Fluentes and,
Erlckson (1963, see Gormezano 1965) used the nlctltatwng membrane
condntlonang preparatlon 1n the rabblt to assess av01dance yoked
d1fferences under three CS us 1ntervals The CS was an 800 Hz tone.‘ .-.f S

and the air puff US wa' set at 75 mm Hg "The regults 1nd1cated that‘
‘-thc avu1dance yoked d;fference vas large at thﬂ shortest 1nterval -
-'f(SOO ﬂsec), 1nterned1ate at the mxddle 1nterval (1000 nsec) and non-: . -
exis tent at the- longest 1nterval (1500 msec) T h _? - ‘J o Coh-
| The relationshlp between CS us 1nterval and magnltude of' -.-;;*'“ -
.; avo1dance yoked d1fferences was also 1nvest1gated 1n a n1ct1tat1ng
rmembraﬂe condlt\on1ng exper1ment by Hunga, Hassaro and Hoore 11968)
. In ghelr study. the CS was a 1200 Hz tone and the us was' a 2 mA shock o , ﬁ: S
rdel!vered throug ound cl1ps to the 1nfraorb1tal regmon of the rabbit' s'”%ﬂ o
eye. lhe res ults of acqu151t1on performance revealed a sggnlflcant
BVOIdaﬂ’e yoled d1fference in the lOOO msec cond1t1on but no avoxdance-
' yoled dxfference 1n the 250 msec condltion ‘ ln the latter cond1t10n.
acqutSItlou was very rapid for both avo1Uance -and- yoked groups.
| | The acquisltion fxnd1ngs in this collectxon of eyel1d con-“
.dltwcn1ng stud1e dlsregard1ng dlfferences 1n procedure, may be smnnar1zed
~as follo«s The avoidance group generally ev1denceq more CRs. than the'
yoked group. The avoidance-yoked d1fference was largest w1th L3 CcS- US
|  1nterval df 500 msec and a ys air puff lntenstty of lﬁOrun Hg - :.ﬁ”i
"‘l{Gormezano Hoore & Deaux, 1962) The avoidance-yored d1fference was -
:smaller uren the CS us interval wWas shorter (Hupka. Massaro & Moore.

‘1968) and lonqer (Gcrme*ano. Pluentes 3 Ertckson, l963) than 500 nsec.r

‘an.larly, the avoldance-yoked d1fference was smaller when the US 1nten51ty_
AN L. Lo _ -

-
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“Was stronger (Moore % Gormezano ‘1961):and weaker (Gormezano. Mooré-&
Deaux , 1962) than 160|nn Hg In short ;- the, findings suggest that

the optimai parameters for obtaining a reliable av01dance-yoked
¢

difference are those that produce fast, but not the fastest (Hupka, 1.'

'_Hassaro & Moore, 1968), acquiSition

. Bias i !nstrumental Yoked Cogparisons‘

Church (1964) arqued that_yoked groups ‘were inappropriate as 7--'\ .
'lcontrols against which to assess ihstrumental contingency effects His |

thesis was that, in‘all instrumentaﬂ-yoked comparisons, any effects due, _.‘

~to the contingency are confounded with the. effects of a, bias in the

| design favoring the instrumenta1 subJect In deveioping his argument.h .

Church focussed on Moc~o and Gormezano s (1961) study of the effects of

. an. avoidance contingency in humanreyelid conditioning. ' His line of L
R S -

' -_true. j.e.y that the avoidance contingency_ha;ﬁno*Effect on the production
_7of CRs. and then to. shou that an avoxdance-yoked difference in number . 57'-‘
"_of CRs uould occur even if the null hypothesis were true .
| Church s argument proceeded in the following way: Te _ .. '.
fassumption was made that events are differentiaily effective across ‘
jorganisms of a species such that air puffs wou1d produce faster eyeiid
| onditioning in some subjects than in others Simplifying his exposition. - -_';
?Church considered tuo types of subjects - effective and ineffective . ; !
| Effective subjects referred to those. for whom conditioning proceeded

s,rapidly. uhile ineffective subjects referred to those for whom conditioning
[ ) .




proceeded J]Oﬂ]j Hith tﬁu;types'ofT

jle]d four d\fferent pose;&;t exper1menta1 yokcd comb1nat1ons -

pffective- ef\“telxg, ineff

tive- H\Q

,1nc.fetttve efrectxve Church then exdn1nq% the expected rega]ts of B
|- Ca

o

' condxtlonlng in each of these cases

. In the effect1ve effect1vc case, smnce both the exper1menta?‘and the

4

a e
Ex e .

subjects., fandOm'paicing'Qoqu
ffective, effect1VL 1neffect1VL and

*

f

yOth subJect are effectwve the same sma]] number of air puffs would be

| expected to prodwce equa] nuTbers of

Snnmiutly, in the’ ca5e of ﬁn 1ncffec

- both mcmbers of the palr Thus, ‘the

' fwoulu not result in any exherlmental

e 2 B

.spondwng g' S oy

ln the case wnere an effect1

-

LY

wxfh an 1neffcct1ve yoked suugect,.t

i

‘effect1ve subJect. would show very_few CRs: Chu:fh desrr1bed the other ‘

nxsmatch case as f011ow5" .

LT

“1f, on the. other hand an exper1renta] S that is.not -, . -
affected by the event is matched with @ control S fhat

s affected, neither will ma

_experlmcntal Swill rarely make a response: (by assumpticn) .
and the ccntrol S will not make many ‘rasponsés either e e

because it oniy occas:onal],

Thus;‘the res ults of the second masnatch would not cancel out thD

‘results of the fxr t mvsnatch so that, on the- mhole. the expera—

nnntal subJects wouId ev1dence more

CRs in both members of the paxr ;ﬁi;

t1ve 1neffect1ve matcn the same 1arge

;nurbcl of o\r puffs hOU]d be erpected to produce eqbal riurbers of CRs in

cases 1Q\fh1ch SUbJCCLS are matcheu

!
yoicc difference in cond111cned Te-.

ve expcr1“mnta1 subwect 1s pa1red

hc exper1mﬂnta1 SubJECt hould ev1dence _

c.many CRs. thereb) preclud1ng the air puff on a lcrge nuTber of tr1als

.Hnncc._his partner would rccewve few a1r puffs, and’ smnre he 15 an in- fﬂ-

»

ke many responses. The.

rece1vns an eﬁent (p. 124). .

CP.c than the yoked conttol <u Jects.

1

Chb




'Ticrc‘ore Cnurch conclude frcﬂ his analas1a £h*t Moore - and
T Gormezano's (1961) fxnd1ng that -the av01uance gmoup LVIdaned more
CR@ than the yored,group may haVE raf%ccted th]S blas aris1ng from
l‘u1th1n -pair n15match1ng in effectiveness, and not the effects of the -
'auordance cont1ngcncy ' |

Howeuer, several nr1ters (Gr1ngs & Ca:]xn, 1966 B1ack. 1.67;
3atr1n. !urray & Lauh"an, 1969) have notad that,'in ‘his des cr1pt10n |
;o‘ the case hncreﬁan 1neffect1ve experxmenta] Jubgect is pa1red with
an e‘fectave controﬂ subject Church made 3 mm;ta.e - Far flon on]y ‘
‘"occasionally rece1v1ng an. evenzu the yoled Suchc» whove cxper1wenta1 .
.pgrtrﬂr is 1neffect1ve w0uld receive nany cvenr {i. e., air puffs)
and 51nce thls yoLed subject 15 ﬁffec;1ve, he w0u1d reach 2 h1gh CR. _f o  . g-

A

- Ievel | Hence. the yoxed ,uanct 1n thlS pulr woulc ev1dnnce,more CRs
tﬁan hIS exnerlmental partner SO that th1s dtf’erencn m1g£1 be- expected
.tofcancel'out the dafference in thc oppos1;c dx:ept1on in the reverse
wiSﬂatch‘case; In order to determxne ththar or nou th1s would happen.. -
{onp fust exanxna tbr ‘oulcores hhen the two d1frerpnce cond1t10n1ng rates" | .
.‘are expressed in numer1cal terms (cf Black 196?), - f_ ‘ SO 4 h
| Suppore. for cxanple, thau for of ffective ‘UDJ“CtS the f\rst..

air pu‘f produces ‘orie CE the second air puff produces tao CR the B i“\~)-

- th1rc air puff three CRS etc : Thus, an nffectxvc AV01dunce subject

«ould roceive his f1rst air pu.f on. Trlal l and uoald thnrefoze evidence | -

CR on Trta1 2 S1nce he would evwdence a CR on Tr1a1 2 he w0qu not -

,,‘»’

receive an air pu‘f on that trial. On Tr:al 3 he would not evrdence

' 2 (R and would. Lhcrefore receive an air puff As a,resul of this

-

-y




second air puff he wou]d ev1dence CRs on Tr1als 4 and 5. On'Trialr
L f
6. he w0u1d rece:ve has third a1r puff aRd would evtdence CRs on

\Tri&]% 7y 8 and 9, ete. Suppose on the Otf 'r hand ‘that for in-.

il

: effect{¥e sub;ects it taies thiree a1r pu produce the f1rst CR oA

) three more air puffs to produce an add1t1ona1 two CRs, ‘another three'
a1r pu.fs to produce three mare CRS. etc .. Thus, -an 1ncffect1ve : _' }{
- avoidance subject would recnave the US on Trials, ] 2’ and 3, ev1dence'

‘a t& on Trmal 4, receive the us. on Trials. 5, 6 and 7, evxdencn CRs. on°
‘Tr1a158 and 9. etc. Tabﬂe i preSents the expected nunbers of CRs 1n-

100 tr1a1s for the expertrental and yoked—subJects 1n the two m1snateh

cases. | o B 'J , | ) H
oL TABLE Y
o uhn Expecued Humbers of CRs in 100 Trxals for .
the Exper]menual ang Yoked Subaec;s in the Tuo rxswatch Cases.”
/J / . - . .
.l .’. r . . . ) . o ) .
' Ho. of CRs Ho. of CRs _ HNo. ot

Exper1¢enta1 SubJects Yoked Subaedts Air Puffs

- -

fffective Experiwen{dl'- o ' ‘ s ‘ e
. lne fective Yoied S 87 o 10 . 13

-lnerfect1ve Experxmgnta] S S A T o -
Effetttve Yoked T 67 99 33

Total No. of CRs oo 154_: ' :Q 0y ‘ I

h/ . In thc case gf an efaect1vc expor1menta1 subJect who 1s o

pira

'paired H1th an xneffecu1ve yokcd partner, the crper1mental subgect wcu]d

——,

© give 27 CRs- and reca\ve 13 amr puf s in the fjrst.IOO_trlals For his-

T




1nef QCLIVQ )ovcd pertner. \3 air puffs wouid be enough Lo produce 10

. L

CPs, ln the other case, the 1neffect1ve eyperamental subJect hOU]d

1

-_ev1dence &7 CPS and recelve 33 air puffs n1; effect1v¢ johed\partner -
B nould requ1re the f1rst a1r puff to produde h1s f1rst CR and thereafter

svould receive enOugh air quTs to cont1nue ev1denc1ng CPf fdmrghe rest

f‘ flr‘d
of the sessxon The tota] number of LRS. then. hOU]d be 13¢*¥%r the

etper1vantal subJects and ]09 for the yo?ed sub;ects (see Tab1e T)._

'Obv1ousl.. Ihe ca\chlaeed diffetencL 1n nuwbers of CPs bntween the experi-

nenta] and yovid subgects in th1s ana]ysws depends upon the vaTues that

'.,one as§1qns to the: cond1t10n\no rates

B]ack (196?) presented an, altcrnat1ve vers10n ef the. b1as

,

°Yarguﬂ°nt ‘ In this verston dlfferent1e1 cond1t10n1nd ra;c s expressed

5

*as d1fferent nwﬂbers of tria]s to reach crfterlon The noe10n he*e 15'

that subjects requ1re a certain number of CS -Us* pa1r1ng, Lo reach a L

cond1t10ned state after Whgﬁ? they respond consistently to the CS. and

",tha; sub3ects dﬁffen in the nuwber of CS-US, pa1r1n"s that tnej Iaquwre

'to reach thxs state

B]ack 5 argUﬂent das the fo1low1ng Suppdse that e eclee

:rubgects require 20 and 1ne‘fectiee subgectr 40, . CS- US pairlngs Lo reacn

cr1ter1on Cons‘der, then. eho fOur poss1ﬁ1e comb1nat1ons ol avb1dance

£

and 3o¥ed. effect1vE'and C?effect1€3, ,ubjects In the q;se where both

“1,the avoxdance subJect and his yoked partner ere effect1vg. both- h«u1d

3

receive 20 pa1r1ngs and- reach criterion to"ether Similarly, in the in-

N e

effectiee-inef‘ective case, both would rere1ve 40 pa1r1nqs and reecu

-

‘criterion at the same time. -




L | LR "
~In the case hele an effect1ve avoxdance{;ubject is pa1red w1th -

an 1n;ffect1ve yored fubgecb, the avo1dance subJect would reach cr1ter10n

iy L 3
a.tL 20-CS-US a\rIrJS. sinte hms 1neffect1ve yoked;partner FGQU]reS 1, o B

EhY

&0 ¢s-us patrgnos, he wou]d not reach cr1ter1on 1f, .on the other Hand,

an 1ncf€cct1ve avo1danf' subject is pa1rcd w1th an effectgve yoked ;ubJecl - . = - .
the av c1ﬂuncb <ubject ﬁOJld reach cr1uer10n after 40 CS- US paxings, since o
f‘C PJ]!1ﬁGS are mOlG than enougn for an effect1ve suchct h15 yoked - _
‘ﬂartn"r noald also reach cr1ter1on Henée all the avo1dance SUbJECtS; .

[

S Bt not 3?1 the yoied subjects. would reach cr1ter1o& In.caﬁ@ule fDnﬁ,f“

,fhe bias existé Sgga ise’ avc1dance SUbJECuS. regardless of the nffect:ve_ . i\%
L1255 af ;herr yoled par;n?r;; g1ve th&nse1vc “‘enougn CS us pa1r1ngs . .\}' |
io reach crzteraon. hhereas yoLed sub;ects reach crmterlon on]y 1f .-‘- o o
# s u ) -
‘.Fhﬁy-arc és foct1ve 2s,0r, more- effective than the1r avowdance part- e
ners. c G I LT "‘. ~..'_- e o e

L . . R

Ch— . tom - . .
PO . b . " . . o
a .
]
-

I Prlrﬂrtal su ﬂort f@r the B as Arvuven" ' L 5

&

chaUaQ the ;okxng procedure ‘has f1gured prom1nent1y in a. R
. l v : 7 .
- 1argn nanber of pro""a?s of rnsearth on 1nstrufenta1 cont1ngenc; effects._:

L . ’

: _’hé sng11C3g1UHS of tnr bias argunpnt ceuld be profound lndeed 1f the

ar}un&n; ms Jound cﬁa}tt of 1nstruwenta] cow;mngenCy effexts cn the -

o

'bast; of 1n‘trb cnta]-yoked d\fferences “bacome SuSpPCt _HOHEV&P, h L e

al;bcunn sovnr 1 1nvq=tigators have acknowlodqed Church 5. cx1t1c1sn of

K LY

Cthe ue%ed contro! design, fex have sought to obta\n exper1nenta1 ev1d¢nce Lo

/

" that would bear‘on h}s-argument.

. ?l:._
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'

-Pré-xéy matchihg. If w1th1n paJr m}smatthang 1qleffect1ve-

e

' nOS'-dOES cnntr1bute to an’ 1nstrumentar—yoked d1fference then e11m1~‘<q

4 7 v

t naL1P3 thn n1smatrhos should reduce the dlfF&uence The obv1ous way ¢\%9 a

. to cl1munate such nasmatsrﬂs 15 to forn pamrs df subaﬁcts that are

et

: ratchod on’ effect\venefs, and support for the b1as argument would be

prQVIGLd 1f the avovﬂance-yoked d\fference were sma11er “in Such- matched L b

e

1 N E

o AT
- paxrg than 1u randam pamrs i, e v where su&g&cts are randomiy ass1gned

3

Lo pairs, wimb u; rggard°to lne1r cond1t10n1ng effeCtiveans) F*mmé1
L8 et

" and Stﬂrnthﬂl (196/) uscc £n1s matchxng stvatcgy in the1r attempt to B

~ln

N K}

trate, av oidarce cont1ngency dffects A4n human ga1van1c sP1n }.  : R

r

1

A
GEnon

|,-|.

_re; nne (CS’) capﬁlt1on?rg that could not»be attrmbuted to dcs1gn b1as ’

: ST rznmcl and Sterntbp} 5 study, a11 SJbJCCt‘ unuerépng)a pre- T o
yqiing'phase c0n51 tlrg of 3 US- alﬁne (1 ez; sbock LO Lhe f1nger;£ps) ff'_‘l' -7 /
:Eials:,fo} oned by ]0 CS a]ore I\ e..!tone) ana 2 CS US tr1a1r.‘ Matchr 71'" 1¢'.':

\

- ) ]
" irg wes, based qp tﬂO noasures of pewfonnance dur1ng tﬂe prelrmtnary

ae LT T k_ . o

"ﬁhase‘;_ lespon51v1t; and cond1t1cm*b111ty" Res DﬂSJVIxy,rdS ccmputed o

?e} €2 cn indiVLdual by sgﬁwxng hIS GSRS (hagw1tudc) over the iaSt three

8, - . v . o P . Lok

i : A L. '
Lr191s or the pre11ﬂinany phase* Condxtxonab:lrty was’ conuth h} sub— o
_.grac éﬂ; a suh*ect" GSR on the éecond CS us tr1a1 from h]S GSR on: the '  ' .:.
TN : S S --F‘g-' :
“IS"“' CS ‘US t!’\&l _'.:‘.. oL N L o ' s _-"5" ST L

Out of ¢4 pairs af ;ubdccﬂ¢, 19 \ers ue]l matcnod 9n bonn of

 thes e teasyrt 'An.analja1f of . var1ance on the CP scorQJ for thcsp 38

-

'uéénct tndacated thauftng cvoxdah e~yoPeL d\fference fer1 Just shart f_- e
of - ihe n;onvent\qnaly1evelrof st tlStiCu1 smgn1f1cance {. 05 10)

e

: B . - ’J . /
-‘zr v1cw of cn car1 ev f1nﬁjng {meﬁe1 5 uaxter, 195ﬁ)9@ at avoidance

[ ': . : . - ' . :
- R Ry .- .2 4. . ) ) .

.-°' .

AN
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'_ trials do not produce attenuation of CRs, would be a better prepar- i

the bias arg

lﬂa cnrrg pcr se. In this regard, the: 2uthors noted that: '

',rcv then suggested that e;elld condmtlooxng whore initial CS-US- o

'.14'7

u

‘u;jcct‘ produce s1gn1f1cantlv higher mﬁgnltude GSRs than yoked partners
' e

1n :gn40m pa1rs. Kunne1 and Stornthal 1nLerpzeted\thn reduced avo1dan&e-

yored o1ftorence in matched-palrs in the1r study'a tnnd1no to support

. ’-‘-_\ !

- N .
went.  Howe the reduced aqo1oance yolad d1f;nrehce ma
N A '[

'uve beé' due to the pre-yoke zreatman which they 1ntroduccd in order

10 o'ta1 neasures of responS} Qtj and condft10nab111ty, and not to the
: ]

‘4'

“The 1nab1]1ty to 5ﬁo\d on the f115t two
‘acquisition trials may nave INLQFfErEO with the
-.7 " development of an avoidance response,ecspecially
‘ ~since Ss may demonstrate attenueticn of the CR .
. very early-in c¢lassical GSR cond1t10n1ng _ ‘ - _

(Kvﬂnel_ 1966) (pp 14? =166)." S : .

—

ion in which to - 1mp1eﬂent a pre yoie natch;ng straoe 0y to tnst ohp
/

" bias argw“ent

R“C\DrO’B‘ vo&uog Fhother proceduae that has. bee usod to .

“1ne the b1as argument is the recxprocal yolIng prohcuuro deocr1bnd

in a nethodo!og1ca1 paper by Kv11e1 and Terrant (1968 In th15 pro-

LY ~T

cnr;re the SJbJECtS in each random ‘pair are recxproce]ly yOr“d Such

'Lgoat dur1ng presontat1ons of one (5 (L g , 2 tone), an 1nstrumenpal

Ton;\ngean is in effect for one sub;pct wh1le the Bther is joind anqii o -

during prescnta jons of a second CS (e.9., 3 !1ght), the cond1t1on1ng roles

:Quare-rever sed. A schemqtiq representation of thtS dnsagn is given in

r : ) -
.‘,,\ ; . .

J'
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TABLE 2

Scb&ﬁdttc Rep:esznuatuon of the pLC1DIOC6] Yo‘ed Control
fhesign. {Reproduced -from, riemel § Terrant, 1968).

~ The h!qub indicate the Direction of Conurol of Ezijii¥__ R )

o . oo B
subject b AVOIDANCE T YOKED
' T A
Subjact 2 R vos:a\i | .+ AVOIDANCE

Table 2 "illustrates tﬁat guring CSA presentations Subje
. N < . "_ . . . . R ‘ ‘ - . ",
is under an avoidance contingency while Subject 2 serves as ‘hj
b N U
partner, Dgylnn C3 presen;atlons. SUbJECt 2 is under e avoidance T

cont 1rrean.'wh11n SubgecL 1 serves as his yoke pattner ~In this wWay, - .
" 4 .

N
/

;rcrided
Terrant (1898) ‘used the rec1procal yoking procedure 1n four

_‘sequrate 5SR candit oning experinents: 1nvo]v1ng avo1dan > and punishment

;contingenc1es. ln ail these erpermments. both between Subject and

iﬁitﬂin-'ubJECt coutrastr faxled to show an lnrtrurunta1-yoked oxfﬁerence 4

,in & ﬂagnttude The exnianat1oq offeredsQ{ Terrant to account for thﬂ ‘ﬁri

fa11ure ‘o rep11cate ‘he f1nd1nu of a between- subJect av01dancé=joked .

dl fnrence {e.q. hlrhﬂl ﬁ Baxter. 1964) wa; that beceuse hiS experl—.

: ~~nnts wore intend#d tc examine changes in the U£R as well as the CR

‘he coqdit1oning parametnrs that. were used vere not opt1ma1 for obta1n1ng

S . Jr*
jnstruncn;q]'learnmng; - S . /




Despite thoAébsente of any instrumental-yoked difference in -
nis study,sTerrant did‘provide evidcncs&that‘the bias -arguznent is not
uugi1cable to av01dunce jOiLd COmpdr1sons in the 9SR cond1uton1ng pre-

paration. The rnader wmll reca]] Lhat the ?:ux of th: bias argumnnt
' . B!

'js that, since. the’ 1neffectave 1nstrunenta1 SUuJQCt CDntanGS to receive -

events until it CQulres the CR whereas the 1neffect1ve yo?cd subject E

LinLs receiy 1ngievcnts'be ore 1t aCQU1res the CR, the 1neffect1ve in-

5t rg'wr;al sahgcc; enjoys an advantage over-the 1neffect1ve yoked sub-
b

ject. Terrant (p. 78) ngted'that,such an advantage was unlikely in - e

. . oy oy - L. A . A ) . L - . ) .
- his proparation 51n;e-the inéfiective avoudance"subjects in his study R

Shﬁﬁed no in rease in LR ragnitude over tr1als

Mult1pln y0x1n0 when the bzas argunnnt is gpplled to aVG]O-
) o
cncc ;oxed candxtionlng cmﬂpar1sons (sce pp. 7 - 12y, only one t)pe of L

“\'”atch 1 e., effact1ve Ithru enual 1nn‘fect1va yoled) is EAPDCLEd to

esult in the prcduct1on of more CRs by the InstrumpntaI subject than by

AN,

the yokod s-%Ject.- Thcrﬂfcre 'el1m1na;1ng this t 3pe of mxsmutch_snpuid -

esclude any bias ‘avor}ng the lnStIU““ntﬁ] group A praceduro for

£y

elininating one ty pc of mlSmatCh is to yoke a group of subgccts to an - E
ing :ru~cntal SubjECt th&t .18 known to be effect1ve or 1neffecu1ve. L
”aier Anderson and Lieben 1an (1972] uscd fh1s mult1pie voltng proccuure

to 'Hﬂw that the in s trusent al-jOued d&ﬁference' that were. obtalned in the

“learned he!p]essness“'studxes were not due o b1as These Studl&S
/

(fiﬁ-. ~&11§ﬂan & Haier, 10&7 Haier 1970) had xound that ﬂogf that - Co
co~ic escaca shock in a ?avlovian harness in thg f1rst phase (1 e., thc

o .
eét ere group) ucre 19557ﬁu3 ded ln 5ub5rWu9nt escape/avoxdance Ieafn1ng

‘?TQQIV
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ina shuttle box than the1r partners that received tha same amounts
of 1n¢5capqple shock in the first phase (1.e the yoked group) .
' "ame t al. _endeavored Lo ettend the generallty of th1s

fﬁnding by canparlng the ef ects of escapaole und inescdpable shock

-

oq 3 dmfferent shock-wotavacnd beha;1or Inlthexr f.rst exper1ment,
“they fOund that a group of rats ‘that cou1d escape Jhock 1n a whee] turn

. cha"ber in the first phase snowed s1gn1f1cant]y morn-shock-e11c1ted

»

ggre5f1on in a flghtIng chaaber Ln 2. subrequcng phase Lhan did thexr Co S
Joiﬂd Hvartners that receled the same amounts of- 1nescapﬁb1e shock 1n

the first phase !n their second expgrwment a group of 16 escape sub-
2

Jrcus was tra1ned first 8 suugects here thcn y0ped to each of the tno -'

best es apers [1 e., those subjects that evidenced overall the fastestf

escape responscs). and both groups were 5uuanuent]y tested in the o
,'Bgme rmanner as those in thc1r fxrst experinent v Co :‘ S
The rattonale for pa1r1ng the yohed ShbJQCt‘ w1th the best

LgCéyE!$ was the fo]lowlng zf one aSSans that rats are dtfferent-

T,

lallv reactlvc to shocP then mISna;cthg ‘would résult 1n sune yoked
. Q Y

SUbJECtS receiving less shock. (1 Q.. EffOCL\VQ escape 1neffect1Ve yoked)

and,, e rece1v1ng more shocx (1 e., nnffect1ve escape- effectIve yoked). o -
“than they would if sheck tern\nag1on were contlngent upon their omn o
I _ . -

‘responding. Hamer-et al. argued that

- "This a=sy“etry could hcve more @ffect for .

T b jeets for wnich shock is effective tnan for i

g‘h subjects for which shock is inefiective since by. i

' dcf1nit10n they arg more rcastiue to shock., The - | _
net result could be analegous to de livering more - g B ~
shock to the yored. group than Lo tne s cape ‘group '

(P- 97})."




Thwrcfore. if the likelihogd of'fonning-a'paié in which the Tybked-

J ot 15 more effectlve ann 1Ls escape pdrthar wnre reducnd the

v

gscape-yoked d\!ference 7hould be smaller. Ho oWEver, the results of ,
‘:h= second experlment revaﬁled 2 d1fferencc in shock ei1c1ted "
agsres 5ion 1n the test phase between the c capL anﬁ yoked groups. that
WAS VErY s1u1.ar to that obtalned in the .1rst cxper1nen-, and the
. thhors ton:luded from thése'resdlts,;hat'blas ¥ias not‘producyng

the d1aference betneen the groups._ |

In sumtary the bxas arvununt has not TCCE1ved nucw expnr1—

rental ,upport ‘ﬁﬂ@l and Sternthal.(]ﬂﬁx} foura that the avo1dance-.-
- yoked differenco in GSE cond1t1on1pg was swa]lar un.matched Lnah in
rardom bbirs. Nomever. as’ these 1nvest1"auors noted ’he :ed4ced

avomdancn—yoked d\ffe"ence may hbve be n cue to- tre1r pre- yoke wanip-
'u]atloh.‘ Eurtherwore, Ter:ant 5 1908) finding that 1neffect1ve avoid-
‘ance aUDJECtS failed to increase tnezr CR aﬂp]]tu”‘ cver tr1a1s suggestS'
.L;tna;ftﬁe bias rgurant is not app11caule to avoacancn-yoned corparlsons
in the uiR cenﬁtftoning prcparation Flnali}. a1er ﬂnnersoq and
'Lic ewwan B (1972) rxnd1ng tnat the edcapc—jo%Ld d\f‘eaenf_ uas as 1arge
;\on a3l the yoked 5ubjtcts Were” palred with- thn he te aperr 25 when -
i’ne f0=ed ;L 3erts vere randowly p\xred withy pscape par*gtrs supports‘:

. the ‘contention that blas is not contrmbutxng to theﬁinstruqentalryoked

diffcrcnca;in this parigi?m. e . s
, - Co S S

_The purpose of the research describad in this thesis was to
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obtain experimental

- -

evidence that would bear on the argument: that

- bias arising fron within-pair mismatching in effectiveness con-

tributes/to the avoidance-yoked difference obtained in cyelid con-

gitioning.
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CHAPTER 2

"féxptklnﬁuf 1 e
Pre=Yoke Hatch{ng Sfudy ‘ '
The bfésent experiment;was dé;igncd. firs£; to.replicéﬁé;..
'ih the rdbﬁiiueyclid condifigning_preparaifon; %he'cqéfiéf finding F
g‘core s Gon“ezano. 1961 Gorwé‘aho- dere ﬁ beaux, 1962'; Gormézano,‘
uen;cs 3 Er\cxson. 1963. “upia. stshro & Moore, ]968) thab,lln - *=';'-’
srdcm palrs, Lhe avo1dance group reachea-a:h1gher-asymptot.c CR 1evé]rf
-“xran the 3o¥ed gr0up. and seuondly, fol1ou1ng K1nne1 .and Sterntha] 5
f]%&?) urgc Liun, Lu oro;.dc d ‘coemoarison of the a»omdaruo-yoke
:dxz.crance 1n acquaslt1on 1n randen pa1rs wltn “that -in pal*S that are
“a»cho” Oﬂ effe:tifeness prxor to- yol1ng o

.§ggi§§£§ The sﬁhjectf were 72 male New Zeaiand white'._‘ o -
-rahbi'f‘ waf%hing 2-3 Vg at tie start of the exper1ment, and were -
f\Ld bj R)cnnns Fur PJnch S‘ Agathg, 0ntar1o They were in- .

d}.iuually housed an1 g1vpn antanOJS accpss to fcod and water 1n ;he1r‘ .

hee cages. _! ' SR
! ’ f . Wt . .
_poaratu The conoitlonnng apparatus was ‘a mod1f1ed fonr

]

of :hat described by Gorﬂezano (1966 see Siegel 1909) Conda~1on1ng

’.00¥ ﬂlace 1n one of six 1dﬁntica1 sound- tenuated chawbers

. ST

0. ‘u‘_g- N




" located in h_sephrate-room ach Chdw er was illuninated by a 73 watt

{72c1 x 420w x 56cm). Progrémuing hhd.recordinq equipment were,
’ : ’ T r #

b v

frdsted bulb SUJJects wure confrncd in reatrulnwng bores (’BCm X 17kcm X
.20¢m) w1th1n each cha nber. - In order to prevent gross head- movements,

the p1nna vere .asttned in a rubber Tined clamp that was attached to

~

tfie’ tra1n1nn boz, and 3 bar Was pos1t1oned pver the subject 5 nose

»

=.0 tuztnnr reduce head” mo»eﬁent;. o S . ‘ . L

'.CS-vs in! cr?u1 and to trigger tounter thct tal11ed these responses for

) ehch stbject. Thcse nctcr, «ere set at a,very scns1t1vc ﬂevel such

A IOtBFy ﬁICPOLOTQLC putent‘o*ﬂtnr (Conruc Corp., Mode1 85]11)

was uountud on-the nose bar..and tho shaft of the potentwometer was

‘.

' Joxnnd wath Y nylon tnrnad and ook te a wound c11p fastened to the

<ulb tc"s 1eft upper. eyﬂlld A CountLFMEIth on the shaft ensured that

th t*'rad rm alned taut Tn th1, uay, rcchanlcal movements of ‘the eye _f5t
Were transfonﬁed 1nto elﬁttr1ca1 sxvnals that ere recordcd on a poly—
greph (Osc1llographr.odel nu 1651 qO Bru*n Instru Pents, Dlv;s1on of -

Clﬁvite Corp.). tach potentlomﬂter was a]so connected to an- opt1cal

' 5.( meter (n P.1. Instruﬂ'nt CO Pode- .c9 14°R7) mod1f1ed 50 that

5 -

fnaﬂét 1n p051t1ow ot the upper cyel1d cou]d be- constantiy monwtored

) ln aéo1tion,"*e TELErs were )et to de 'ect cjelad clo ure, _duging the

I

'tnat c,e1\d 31osures caus1ng any dastcrn‘tle deflectzo: 1n.therre-.

© gording pen were detected. thn an ayﬂltd c105urt during the CS Us in-

-teraa‘ was :ecordﬂd Jor an a»o1dan6e subJﬂct, 2 stop command prec]uded

the de]var) of shock on” that trial to that avo1dance subJect and to

s 'oucd,partner. B

B




4 N —

?he €S ﬁas a 50?’msec.'2000 Hz tone ’produﬁed by an audio
PQﬂletor ([lectrow1c institute. Co.. Mode ] 377) ab‘aﬁ intéhS{fY of"
22 &b (re 0002 dynes/cm ) in the cond1t1on1ng Chalbc “The US wa;
a'IOO RSEC, 5‘nh shock , generated by an ALC. shock source-(séieniifiéf
JFro;otype. Hodel 400? J}. The shogﬁ Wwas del1ve:ed through a]llgator ;
| cixpa uttached to a pamr of chronically 1mp]anted tantalum wire
:{Lo‘ﬁan. size 4-0 725- 03V7) e]ectrodes lnserted aDﬂTOXIHdte]y 1 R
t‘“s!t int o the infraorb1tal region of -the 1eft L/e On those trlals
.l—T‘Lﬂ the US ﬁ?s de]xvered. it 1rnedrate1y fol]oﬂed the tpn11nat1on of
the €S - ‘ |

S . ' o S S
- Experimental desicn and procedure A’I subjects were first L

?‘vcn o dawly sesszons, 40 m1n Lach in wh\ch to adagt to the re-
.s;ratn' ar” to ‘the apaaratus Subfequnnt da11y sessions cons1sted of
.20 cond\ttcnanq Lr1als Th:oughout the expnr1nent the 1nterva] betwpéh
:fuccessrve uS pre cntatwons vas 1, 2 or 3 m1n (average 2 min}, tpb
differeat 1ntLr»a1' belng presented in a predeteﬁﬂ1nod randor order.
nccordxngly. the duratzon of each conditwonrng seSs1on was 10 min, . '
A Four ma;or groups were 1nc1udcd in.the dn51cn with each magor ';4f¢¢%%;7 -
..rrnup corpased of an. avoxdance group and a yokred group Tne tr;atwnnts 4 ‘ a \'

!*;nn to each of thnse najor groaps are descr1bcd b-iun ' f o -Q‘

(1) Randontlipatred and yoked, ln this group of 13 5u5jécts,
_ninc.bairf ware randbmly fonned ut the beglnn\ng of the experwment Sub-.
jects were thcn randomiy asstgned to avordance (PGr0up A) and yoked
f””loup f, condittons Wish‘ﬂ each pair. ﬂ!l pasrs were' ngen 12 day

of avoxdanceeyoued cpndjt\onjng._ T
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_ (2) Matched on 1057 cl‘af1ca1 cond1t1on1nn and ‘joked.

This group consisted of- 18 Subjcctf that viere gzven 100% class1ca1 .
conditioning in a prcl:m1nary phase, Al] subgccts contznued in ths :

. . . L " '| . -

nhasc.until_they met-( r 5urpaSSCd) a cr1ter10n of four CRg in a b]ock

. of 20 trxa.s. Hnuq,a suHJcct met crxter10n on a part1cu1ar day, it -
was watched for rus bnr of LRs as c:0fc1y &5 poss1b]e wnth another

subject thu; had also it cr1tculon on. that day, and the two SUbJeCLS B ;?‘
thcn cn;ered thc Jccona phasL on the foi]onxng day as "a yoked pamr

nss1gmnent to avo1oance.(iﬁroup 10~~C A) aqd yo?ed (LGroup 100 C- Y)

i ‘- -

tond1t:ons for tne flrst pd1r of subjects thﬁu reached crmter1on was
1Lctﬂn:\ned by the toss of i c01n. the subgecL 1n Subsequent(pa1r, that
“recchod 3 hlgher CR- 1evn1 tban 1;5 partner on cr1*e110n day was aiter-
nately assxgned-to each cond1t10n Of a possible n1ne pairs, e1ght  ;
ratched pa1rs ere evenkual{y_}orned andl these elght pairs rece1ved
“eignt days of condit10n1n in the gvo1danceey0aed phase._ The tw015ub-‘ _J

‘;Jects that could not be w:tched wore dafcontinu d.

(3) Hatched on av01dance cond1t10n1qg_and vo?ed TheﬂlB R " ' igi

sudbjects in uhzs group were ratchﬁd,1n the sarn;nanner as those natchcd
on 160 clasa1cal c0ndlulon1ng [see (2) abpve], except that, for thefe ’
_,ouLcts, the. pruixmipar/ phase conszsted of avowdance cond t1on1ng
ngain. of a possible n1nn pa1rs E%Pht tcnod pairs of avoxdance ",
"{Hurcup ﬁ-kd and jcred (t Group n-Y) quJccts werc formed L of thBS“-

| eight pafrs, sevcn corple cd exgh* days of avo1dance yoxed cond1t10n1ng,_;
angd one was terﬁwnated after four days whcn one Paner of the paxr be-

camc i11.  The dgta fggm Lh1r parr wern not 1nc1udeu in the analyses -




f

} o E\f {- . )
{(4) Matched on 50 f1‘$$1 al conczticn jo and x_gpd | C

emthe prn11minar) phase for the 18 subgec s in this magor grcup was

cIassxcai cond1t1on1ng in wntch sho* S were dei1vercd on a predeter-
ned NO” of, the trzals The matching procedure was the same as it

_ I 3 ST -

w1s for the alher ra;chn Igroups.  Eight matched pairs of avoidance

.

‘(“uIOdD SOAC-A} and yokgd (4Group 50:C-Y) subjefts,weré‘fonned in . this .,

.',.rrcup. bUt one of'théfe %as distontinued'due to an‘eduipment”failure."

- -

Ua;a gnalyses were- porforﬂed on the- scorvs provmded by the seven pairs
that corplcted the e:ght days of a'o1dan -jO\ed cond1t;onzﬁg

N The rationulcs for 1nc1udﬂ ng tng four najor gfoups were,o

' tr‘F‘iy; Lhn fo]]on;ng The group in whichi ub*ccts were rand0m1y

' ha\zﬂd and randgnly asslgned to cord1t1ons within pa1rs perm1tted a _

rnp}xcatzon of the 1:nd1ng ghat, in such random pa1|s, the avo1dance

f
-gnoup neaches a h1gh°r a ymptot1c CR leve1 Lhdn the yoked croup Thq

javomcance yo?ed d}f?LrE"CE in random pairs vould also scrve as a base
against which Lo 85355 po;s1L1e aﬁteruabian of thxs dr‘forence in matchﬁd
pairs. ;Thfee:dIfferent'mdtghed‘graups‘werp ;ncIuded to dvtﬁ*minn whetne" _-
. mh“ ¢f écis.é?;ﬁatching were indeﬁenden{‘of the'part1cu1ar cond1thpn1ng "
'Cs"du]P upOn which squecgs woere watchnd _ | o .
JELJ R o S ' - | o .

R andsn group.. Thn tean purccn* LR scores, along with plus

o ‘ 1 e 18 e : ‘
and‘m nus one ftandcrd error of th means , for the 12 days of avoidaence-
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roked conditicning fer RGrodplﬂiand aGroup Y are presented in Figure 1.

H

THO th\nrsrshould ba noted in cramlnlng Flgure 1. First, Rérdupﬂn e
LaLned a higher asywptotlc CR level than PGFOJD YLo-A Mann-whitﬁey
i test on the maan percent CR. scores: over the last 4 day, of cond1t1on-

’1n; 1nd1cated that this differnnce berween groups as s1gn1f1cant

b-1’ 5 . p o .05, two- ta11ed ) Secondlj. the bet@g&n subgecu var1~'
ahility in the nusher of {Rs was much larger 1n RGrofp Y than in RG!Oup

This di‘ference wd’s c0nf1rmed stattst1ca11y w1th an E rat:o of

o a

'tvo sun of squarns conpu; d cn Lhe scorcs for each of the last eight .

‘4ays‘of cond1t10n1ng (Jlner, 1962~’fﬁ v - -4, 5 in aI] cases, df 2, 8 N
— e s 5

- " — S CoeT S

"Thik 1arqe'vafiéb{lity in the yoked group could have jﬁhortahf

’*catmon' f0r the bia, hrgunnnt If the acquisitidn perfbnnancc by - Y
e .
2 yOrnd Jaﬂjcct uere deterﬁwned bj whether it was more effectﬂve, .or

. -

lCaS effactive, than 1t5 avoid"nce partner, sene yoked subgﬁcts woulda

eyl Genge fafter gCQb‘Si{lOﬂ tnan thetr avoldanc[ partn;rs and qultk?y R
realh A h!gh £R‘;§yel wn11e othrrs hOd]d CV1d“n"i‘v]0der acqu1 ,tlcn
*SQn their avordancn partners dnd remain at 2 Tow CR 1LVQ] -, :hus, thD

 1ur9n .ar\abllitv that was obsexxed in the okcu group may have been
lzhalrcsuit‘qf averag?ﬁg'the scoresrfor thc?e two types of Subé&CtS; . 7 ‘A‘.

. . . . . .5
~ i EE . . . . . ' . :
Ld - v

2Tho tailed probab111ty values Were used in all stat1st1ca1
,ﬂlrﬂl’ﬂ corparxsans 1n tn15 ‘paper. .
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As a foasure Uf'aCQuisiLion rate, the hunber of triéls.to

reach @ cruter1un of EIth CRs in a block of 10 trials was computed

J

for :'5ub3cct ln five of these n1ne randun pa‘rs, the yoked subJect

t‘.',‘

Corgathied ] thls criterIon before its avoldance partner dnd in the otber
four pairs, the yored QUbJECt reached it after its dvo1dance partner,
or fot 2t g11 The mean percent CR scdres for ‘these tw0'subgroupf |

Gf‘ocu"d Squ&CuS. a]ong with those for the av01dunco gr0up. are.pre-

w -
*

contled I f?gure 2.. Figure 2 shows that the Subgroup of fwve yoked
 s w2ts that. evxduuced faster acquTS1t1on than their” reSpact1ve '
*vo,ance pa:tncrs. }abnled Type l" yoked SUbJECta. reachnd a 90n
sﬁa:}c e!_on Day 3. Su1e of these suogects maintained th\s 1evel, mh1le ? '
"Q%ﬁer:ldecra s;d their nu“bnr of ch so that thefﬁherag? on 5ubsequent -‘. r_‘ :
_daja Cn*lfnnc-to abou; SOA.* F gure 2 aiso shew; that the Subgroup :
four yokﬂd subJPcts that evudﬂnced slower acqulsbton than the1r‘

"r-gs fa ve c&o1danre partners.,labalcd "Typc 2" )and :ubgects, 1ncre4sed

R R R

¥r
troir numﬁer.oflﬁﬂs_very-slow\y. and. eventualiv reached a mean R ]evel
C" .qf. ' . I ’ - B

' T -

‘ .xf the Typé'!.Subﬁfoup co prised tne )oied SubJQC that = .
wers *ere effccttvc than theur a.01dance partnﬂrs then. ,1ncn they |
3h0utd uCﬁtiﬂUE to racn1ve shc;ks for schie nUﬂﬁ\r of tr1als after they _;
" had pegun to evidence chs (unllkv avcadance ﬁubJOCtS that stop re-
'_te#vihs shoc:r cénsijyently oace LhLy have begun to avidence CRs)
£x e@ cla sicui cord*t10u1ng r1,nt pré*uc& h1gner CR scorcs 1n these B -

cts. thdn tho,e ever rcacned by their’ avo1dance pa?tners Fagu1e

A ﬁhows Lnat. consustvnt w1th this ﬂxpectat1on, the T,pe 1 subgroup o
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fv-

| figuféjz :
“Eipé}iment 1"'The #eah percént CR §cérés.fbr the tho' i' C
ljSubQVOUDS of yoked subJects (Rﬁroup Y) 1n the qandon pa1r§.‘ One-
Subgroup comprises the yo}ed SubJects {n=5; labe]ed"Type 1) that . L =
6vtdEnCEd faster acqu151t1on than thelr respective avozdance part- U
'._ncrs “the, other subgroup ccnprises the yoked subaects (n 4; 1abelnd
“Fﬁae 2") that evidenced slower acqu151t1on thag their respectmve

- avoidance partners. The mean percent CR scores for the avoidance.
& .

SubjeCtS (DGroup h) are also incTuded

n
i
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reached a higher CR Jevel on Day 3 than that ever reached by the EE
avoidénce'group. Furtheréaré, when the highest CR score for.a

_single day was identified for cach subject within;pair Comparisons

rﬂvud]zd that. in four of the five palrs thxs score was h1gher for

4o ’

'_'ne c)pn 1 jokec anJ&Ct thdn for its avozdance partner.
lf the Type 2 5ubg:o omprised the yoked Syhjetts‘tBQt:_

wore. !nfs e-Tectivn ti an their avo1ugnce partnnts then, Sinté {hey
ng,ld ‘be put undcr an’ 1ncreas1nglj severL. part1ai classical rein-
i f’CJPﬁt chcdule before uhe) had begun to Pv1dnncc Cis (un]u?e ¢v01d—'

-e SuhjECta that - contmun to recoave shocks unt11 thﬁy beg1n to
ev:dence,Cns). the de!ﬂterious cffects or this schedule might result
Cin fq 1r nevef reach:ng dS high a CQ level as that'reached by the1r
;}éiuancc partners.- »oﬁ;;sfent With thls ex;=ctatlor. F1 dre 2 SHOJS
E{;:- the Type 2 SUhUIQJp rem a1ned at a lower CR level tnon the’ avo1d1-~—-_h__b____
. saup througnou; coqg1ticw1ng Also 9xam1ngt10n o‘ the’ dota for -
.uﬁz.addas pairs revpa;ed thu.,_]h thrce of the four parrs the highest.
4 oLegre for a sxn ie .da y*haS lcwer for the . Typc 2 yoLed Sbuject than

fur its 'aoadgnte partnﬂr

-

Ma tched groyus . Tﬂﬁ nsan percent CR scores on cr1terton day
H

for the aw Q}dance and ynked rthS that W°re ratchnd on 1602 cIa551Cal

AALIR ionlng, axoxdancc and DUh‘classical cond1tloqtng were 701 ard
F%I. 3% and q g%, and 497 aqd 51 ruspectlvely. ah11e Lhe maan percent
ahestute, withine paxr diffcrences on cr1uer}oq daf for these major

;?qu‘. e i %, 8L and }ﬁﬂ} respec*!vJI;‘“ rlgures J.,Q and 5 presenﬁ
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Figure 3.
"f, . Experiment 1 vThe neén'perdcnt Ci ﬁcoresfoﬁ ériterioﬁ
cay and the etght-uay, of avo1dance-ydked cond1t10n1ng"0r the )
avo,dancg (?Qroup 100»C A) and yoked LAGroup 100%C- Y) 5ub3ects that; 

were matched bn 1009 c1g551ca1 condit1on1ng o
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| " !F"ig'ure-.d

Expennent 1: The‘ mean percent CR scores on cmtcraon ” | , B :
day and the e1ght days of avoidance- yoked condit1on1ng for ‘the | o
avo1uance (LGroup A- A) and yoked (ﬂGroup A-Y) subjects that were:

\

ratched on avoidance cond1t10mng
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Figure 5 S 0

¥
The mean percent CR scores on cr]terlon

. 7 f_ Exner\mcnt 1.
y an d the eight days of avo1dance yoked cond1'10n1ng for Fﬁp

C A) and yoked (MGroup SO“C Y) sub;ects that

| a»oiuance (FGroup
were natched on classical condit1on1ng w\th a’ random SO” rexn;orcement

e . .
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' the mean’ pdrcent CR scores for these av01dance and yoked groups on
cr1ter10n “day - and the- e1ght davs of avo1dance~yoked cond1t10n1ng ;
These ftgures show that the avoidance yoked difference in each of
these groups of natched pairs was smaller than hat obtained in the *
‘randon pa\rs (see F1gure 1) Mann Hh\tney u tests on the mean per—
cent CR scores for the Jast four days of cond1t1on1ng 1nd1cated that ; =
'the v03dance-joked dtfference did not reach stat15t1ca1 s1gn1f1cance .
in two of these natched groups (hﬁroup,lcﬂ”t AL —Y U 19, g_ ».105 = fuL_-r

.....

r":oup A AL -¥: U=21, p > 10) and approached stat1st1ca} s.gn1f1-_;_v“
cance in ‘the" thlrd group (FGroup 50%C- A E-Y: U= 9. 5 05 < g_~ .10). )

" S:nce st of the sub;ects 1n these matched qroups reached

the cricer\or of etght CRs in a b]oc& of 10 trials ggjgzg_thej entered

‘_the\avoad‘nce-joked phase. 1t was not possxble to compare rates of

acqu151t1on dur1ng avowdance-yoked cond1t1on1ng, uﬂd to 1dent1fy Type

.1 and ije 2 yo?ed subJects in. these groups

MlﬁlC?igﬂianalySIS Logan (1960._ 143) noted that a

potentxal problem wtth the yoked controk: procedure s that the con- 7'-': :i
' tlngency between the response and the event, progranned for the expera- '_' : ; !
.rental ,ubJect‘ nay'wnadvertently obta1n for. the yoked suuject For‘ |
7, e7a"ple. in the eye!id cond1t1oning preparation 1f 3 yoked SUbJECt

' e\idenced 3 CP on every t:ia] that 1ts avoadance partner d1d. and |

‘ fa\lcd to evidence a CRon every trial that lts avoidance partner fa11ed |

_to go. 50, the avordance contingency would be as much 1n effect for

the yoked subject as for the av01dance subJect Such a'correiat1on‘be—

K . - — -
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R X

" tween the Cé patterns of the yoPed and ava1dance suchcts in the. - ‘

rardom pairs 1n*the presenu e>p611ﬁeﬂt Was VEF] un!lkely in view of
.the extrenely d1fferent rates of . acqugs1t1on ln the two tjpe of yoked
‘ subJects 1ngthese pawrs ' Howover a corre]ataon of th1s sort nay haven
obta1ned in’ the,maxched pa1rs 'Indeed.-1f.the attempt.to mqtch'the
"subgects on - condit1on1ng effect1veness were. successful one ﬁight oxJ
pect that the same numoer and padtern of shocks would produce s1m11ar
..1patoerns of CRs in the subJocts in each pair. | . ﬁ
\;;\%;\\” - ln order to tESt the p0551b111tj that 1nadvartent avo1dance -
contangenc1es obta1ned for the yoLed subJects in the matched pairs,’ a'-=
contlngeno; coeffrpzent of tne CRS over. the 160 trlais was computed hbr .
each of the pairs 1nlthe three matchnd groups '*ﬁs a bas1s for conparlson, | . %i

con;lngency coeff1c1ent values were a]so computed w1th the CR. pattern of

the, yoked - subJect o\splacod by 1 and 2 tfhals_;glggjve to that of the “. °

awowdance subject If the CR pattern of a’ YOKEd subagsf were m1m1ck1ng _
the CR pattern of its av01dqnce partner. the tontlngency coeff1c*ent
\-.__/-f

va1ue for the palr w0u1d be high for the actua1 JOlﬂt outcomes, and
would be 1ower when the CR patterns were diSplaced _ : “

‘ F!guresrs 7 and 8 present thn continqency coeff1cient value
at Lhe ‘tve glﬁtennnts for each pair in the tnree matched groups These-.: ﬂ.
ﬁgures show that thnm} was no tendency for the \.ra]uer to peak at the |
-0 piacenent._ In fact, only 5 pairs recorded tnezr h1ghest coeff1c1ent . '

vaiuas ‘at” the 0~ plaoement. witn 22 pairs and five place"ent points. such ' -

I
-2n "outcome wou]d,be gxpected bj=ChanCez' L
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| éxﬁeriment 1: ; The contxngency coeff1c1ent values conputed
fch_?hc ctual chnt LR outcores, and wzth tne cR pattern of the yoked | - .“63‘
subgec» dlsp]aced,b; 1 and-2 ur1als in both dxrections reldt1ve to

.hat of the avoidange SUUJLCt. for the saven pa1rs that were natched

r,on avoidancc conditjoning.iﬂﬁrgup-h).
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.‘F{gure-ﬁ | L

-Eipefimenﬁ ]:',ihe-cohtingenéy cbef%icieht vﬁlﬁés compﬁted
:onlthe actual jéiﬁt CR outcomes and wlth the CR pattern of the yoked "
"ubJ‘Ct ausp]aced by 1 and 2 trlals in both d1regt1ons relative to that
of th‘ axﬂzuance SubJECt for the sgven pairs that were watched on .
jc}qs ca] conditron:ng with a random 50% reinforcement schedulc

SMSroup DGnC)._

\
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“Discussion .

A1though the nesults indxcated tnat the avoidance-yoked

d\f‘e:ence was sna11er 1n the matched groups that in the random group, _'

this f1nd1ng does not prov1de unequtvocal support for the bias argu-

--_:en;. Indeed the avoidante-yoked difference may have been smal]er 5n .

46

tie ma;ched groups because most of the 5ub3ects 1n these groups un])ke '

those, in the random group. had reached high CR level’ before they

' ertnred the avomdance—yoked ‘phase: Kinmel .and Sternthal (]967) were

'rost lirely referr1ng to this’ dilema in using the match1ng procedure

—

1P thxr paeparation when they cuunented

a"
!

“Thé‘proh¥em may be 1nsoluble, however since SubJECtS .
would have to be given. enough classical conditioning
“grialé to obtain an £stimate of . conditionability and
more trials would be necessary for the eyel1d reflex.k
than for the GSR {p. 1¢o) "

‘The prcsent study did prov1de a rep]ication of the frnd1ng

-thab. in random p¢irs, the av01dance group reaches a’ h1gher asynutot1c '

- e level than the yoked group (Hoorgaa;ﬁpfmezano, 1961 Gonﬁezano,

‘ .oore & Deaux. \962 Gonwezano, F]ﬁentes & Erickson, 1963, Hupka, .
ssaro & Maore 1968} Th15 finding. by 1tse1f “might- suggest ‘that

facquisitlon-perfonnance by avoidance subjects was general]y super1or

‘to that of the ycknﬁ subjects However. th1s was not the case. |

' r rxaminatzon of the data fOr 1ndividual subJects rcvealed-that about
_half the yoked subjects (labeled Type 1) acquired the €R faster than |

uhe1r rcspectrve avoidance partnars. and it was the fai1ure of sane :
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. N - ~ . . ~ . ’ ‘
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. of thesc 3oked subjects to na1nta1n a h1gh CR level comb1ned w1th _"L - _j;=f -
the failure. of tnn other ydked subJects (labeIQG Type .2} to reacha |
héghCR 1eve1 that resultcd 1n the difference between groups late
,1n traxnzng | | . b |
The f1ndxng that the yoked SubJects could be rcad11y d1v1ded
_.nto two types of subgects is partlcu]arly interesting ‘since. the “
quzs1t10n per.ormance that characterized theée two types was con-
7,1,tent‘h1th é;bectat1ons based on the notlon that these sub;ects T T
‘repr cd )oaed subjngts uhut here wore effectrvc (fyne RO and .
.less ef‘ective (Type 2). than thejr avo1dance partners Furthenmore,
1 '_thL proportlons of eacq type, 3/9 and 4/5, correspondnd weil to ahe |
”=g:proportlons of ror eftectwve1and less effnct1ve yoked rub_]ects that :
u.nould be expec ed 1th randum pa:rzng and randun asshgnrent to con-‘ "j =

?fdrttons 45thin 95fr5‘- -

Ty

EP




) *1"_-7 .cuhprsn,a‘

. F Hult1p1e Yoking Study -
The results of Exper1ment 1 1ndicated that 1n randan
paars, there are two types of yoked 5ub3ects. and it was suggested

vhui these two tyne;m1ght represent subgetts that are nore effect1ve

1r avoxdance partners o
. . o
The. prefent exper1§§nt was des1gned to further e mlne the p0551b111ty

fTvpL 1) and less effectlve (Type 2) than th
Qih t the d\chotu“ous performance of these yoked sub;ects is the resu]t
- of Lno tspes of mjsmatchtng | ‘ R |
| The Xogzc of the experikent wWas. the fol]owtng Siﬁce an"."
‘“asoxdanfe subjcct determlnes, thrdugh 1t5 OwR- regponﬂ1ng, the nunber of
_.'sno'ks lt rec91veiy and ,1nce conditionxng effect1veness 15 'a measure..

 0: the nurber of shocks that a subject: rQQu1res in order to acqu1re Lhe

CR the number of shocks that an: 1nd1v1dua1 under Ehe av01dance con- -

ltzngency taF % to acquire the CR is an 1ndex of ltS condit1onxng effectlve- 

Aness ruherufore. if the n1ne avo1dance subaectf 1n RGroup A in Experz-
'rgnt ] (see Chapter. 2 p 22) were,ranked accord1ng to how many | o

.ccrs thny received during acquisit1on. they wou1d a}so be ranLed on
CQRd?;lOﬂlng ef fectivcness.. Accordingly, the subJect that TBCQ]VEd the”
fenﬂst Jhocks would provide an estimatc of a'highly effective subgect,
'an cstiwate of average conditioning effnctxveness would be prov1ded by R
' the median avo1dancc subject. and so on. Hence. 1f a group of SubJECtS

were yo?ed to any one of these n1ne avo1dance subJects, Lh%ﬁproporglons

. “ -" |
Lo . . - A

L Ty IR #2’ L R R S
. o ’ R : N u ) - P
_ SR e ST

a8

EXPERIHENT 2 e
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ot yn;é' subjects that wouid be rore cffective- and less effectiVe,

M L

thcn the. avoadancL subject coulu be eltiﬂahed from the latuer s
Fonhing in Ui group. _nnﬁ, if rLlat\ve e fcctxvencss merc rcercLed

n .dhjecu Ljp&. the obserned proport10ﬂ of Type 1 and ljpe 2 sub-
. e , N
;ctts woul natch the enpﬂctcd proporu1ons of rore effect1ve and R ]

sy effective yoked subjects. s

vathgd o Sy

age,

r';

ha éubjects were 12 rabbits 6j the sams
~e4 and strain as those u;ad in Cxperiment 1 (see*Chapter 2, p-207.

CApparatus.  The tppratus wes identical to tnat usad in o .

-

Eys,-*; ntal dcﬂlj“_dnj orccncurn The ning %uojncts vn
Ciirman Aoin baparirent R Lhaatnr 7, p. 2;} were runked ac;orc1ng
" tn nuw mary Shochs they Loox Lo réach thn criterion of eignt CHs in a

oIk di 1d tr.ai : Ihe 5u“'ect” tna; Looi t he w&bt SnO('h was ranhvd

Siypor, and {ue aroe that 1005 »he most snocks Was rd“rn& n1n u. 'One of S0

RETaEn Sgbjgctﬁ;: wL {Htrd :unkxn,. was nro‘trar11y S“ieuued and h1s

-

91N

éﬁigic]_ﬂ'[dfﬂ%ncd gne c;act sch ﬂou!e of shocis dL11»e :d to tpe 12

Ceuiiects in this stuﬁy.

a8

W Then izan percent L r ;co%és for the 12 dayc of conditioning | )

. =
Cénre the yoiod group as e altl 85 ine ﬁtrcenu C? JCG!Q) for the S&]“Cuﬁ

siniger are ﬁchunde in Facur - Fi"ure 3 JAONS thﬁ» OVB'dI* tne
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LR azores ?or the selected avoider were Ilﬂhcr tman the mean (R scores
} . o - o

.{6f the )oled qr0up
Exa 1nation of the lﬂd]V]dU¢1 uata rcvna]ed that -of the 12

aa;ed subjﬂcts reached the criterion of emght CRs in a b]ock of 10

'Lrwals tefore the s;lec;cd avoxu&r. and he otne 8 yoked subJects

rLgcnnd this cr1;er10n af‘nr tnn Salectcd gvomuﬁr. or nct at all. .«

‘P an- pe:cent CR scores for. Lhere l'pe 1 (n 4} ‘and. Type 2 (n 4) 3ub—

.

..grSU“S‘Of_the yoked group, aiong with the e Eurve for the selected R
hw?ia; ”ure u"e<cﬁted 1n Frguru 10.. ;gurc 10 shoay that the Type. 1

Eubgfoup,‘ijke thc onc in Lxperiment. ] (aee‘CnapLer_Z, Fpgure 2, p. ,0;,

aonuired thp £8 u‘i }1' but failed'to maintain a-hivh‘avera(e CR 1eve1
. pe 3

¥ . =

s'uacq,untly. and: 2‘ Lr t the TJoe 2 su"erup..I ihe the one 1n‘nxper1—
ment l,.acqulred the rP S10ﬂ1j anid reached a 1Qw‘a3vmptotic leve]. 'f“_““f

~urhh"r eaamina;:on o‘ fhp ind:v1uua1 data rnvaaled unat thnre uas a

‘1cnﬂéncy;‘1n0ugn not‘as é%kés in ffpor)mcrt 1, for the tjp; 1 Shb-

-

-
l*

3

o reach nlgneSt‘daiﬁy LR scores tnat'wcrn ?”hpl &ﬂﬂ for r;pe 2

subiec ts'to-reach~nighest gaiiy CR scores that WETe 10nLr. than tnab

raached by Lbe d?OldGQL“;SdquCt Jch1f1ca:1v, Z ol the’ 4 Type l .“ -
; i

Subjeciilﬂ Goncod scares that nero hlGﬂPr,'d_J o Of Lhe 3 Type ? SUb-

@

ients eﬁideﬁced scores that wore - Iownr., han that Of tne 56‘0

”1uCJsaicn

The resuits of thiS' uﬂy 1ndacatcd that the progort1ons of -

jyhe 1, and lfpn'z;_qupjpctr in the gqgup thu; was yoked to the SPlCCted c

r . . ‘-‘.,i:_f‘
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“ra rov1ded b; the fmnd!ng .n each experwﬁent that the. propartxons .

_ CHAPTER 4

“ . . ..- N - ) ',

_EXPERIMENT 3

‘Reciprocal Yoking and Seif- Yok1ng Study

¢

The experiment, descrIbed in Chapters 2 and prov;ded

.netween SdeECt contrasts that pernitted an assessment of a jovad

Sublnct 5 cond1tton1ng effectiveness relat1ve to that of 1ts avo1d-
nre pa:tre A oked subgect that acqu1red the 'CR more. QU\Ckij
'haﬁ'it avoudanfe partner was jnged to be mare. effec;1ve and a

ohed subject:that acquircd the CR more 510ﬂ1y huS Judged to bw lesr

&

f‘ﬂc 1ve. than its avoidance partner Support for ehese,gudjxents

o ,ored SubJectS that evxdnnced ‘aster and . slcﬁer acquis1t1on tnan o 7"”;‘ﬁ;

er».r avoxdance partners corresponded vell to the prOportioqs “of y0aed

cosubl ects that yere expected to be more effece1ve and less efrectxve. i A

= .

.‘rfspeetive]y, than ‘their avqiaance partners. ‘>." ;"'n'."’ _" e

f-' . An add1t10nai flnding in tﬁese exper1ﬁents was, thau tne

B ,Jcke Su Jects that were Judged to be more. effective ‘than the1r bvo1n-

i

'?”ft Pﬂrtnﬂrs tended to ‘reach hlgher CR levels dur1ng acqu1sxt1on than

Eﬁnese ever reached’ by tneir gxo1dance partners-nlh1§ frndmng suggests - .

that *h extra shorks thdt thev rECEIVEd (whach presunabiy. they uoeld
K Uu~ have exper%enced if they had been under the avoicance con*angency) "

nradacrﬂ add}tional CRs in thcse ycked subjects _S1m11ar1y, the fmndang

);4'

- o Lo - . . . v . ‘ .
.- P . t
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‘tuat the yoked-subjeces that nere Jjudged to be 1ess effect1ve than
tne\r u.o1dance partners tended to (fﬁaln at- lowEr CR levels than ‘
tre1t dVOTd&ﬂuc pareners uggnsts that ‘the absence of a nunber of
$hocks \nhmch preSUuably. thej wou1d have experienced if they: hadl
«acn undﬂr the avo1dance cont1ngency) resulted in a decreased nuwber i
ef Ry in these ya-ed subJects. Accord1ng1y, 1f one ﬂere ‘to arrange |

‘g Q“hie Suéiect avoadance yoxed contrast in wh1ch a g1ven SUbJECt Q;#

| ce1ved more shec‘s eur1ng ncqu151t1on in 1ts yoked condition than:
vﬁ its. avoadanee c0nﬁ1tion. it should ev1dence more, C", in the former.
than in L}E lat;er. “and, if 1t rgpewvgd feuer shocis durxng acquwsl-

Stion }n ies zcked CCHLIL1OH han 1n 1ts avozdance condxtlon. it shOuld

_evidence feanr (Renin the orﬂer than 1n thﬂ 1a er. The reciprocal

i,

joiihn prec g Ire \see ‘Chapter I 14- 16) provwdes thefc two kznds

Soof oW "**n su“ﬁect ceqerasts. 2nd thxs procedure Wes used 1n th1s experw—

rent Lo t“SL tnese two predxctions.

In addxe1on to Hi;h\n"UbJ”Cu contrases in which' a subject

*rn;pg7es .orc. or ‘Qutr, shchs in onc eondxtiOn than in the other one .
Cﬁﬂiu arranve a i th1n subject COﬂLFdSﬁ 1n which the subJect rece\veJ thef'
Lane neﬂber of shcrrs in beth cond1t1ons. Gne procedure tnat affouds

' ;-»»is vind.of Lﬁﬂtr. v'i5 the §e1f-¥0?1n9 procedurE-'ln'wh1°h the e

-

er and pattnrn o. events that are taien by 2 SubJ"Ct under an 1nstru- S

réntal contingency are Sub‘equenﬂy given to it in 3 yoked ph’s‘-’ A

-7reﬁ exp eriﬂnnters (nils ead Baer L) Fuhrer, 1968. Payne, 1972) haVe used
‘Lne If-jOning p”OCEdu e to circumvent the poss1b1e b1as effects in

'e»LLW*vr suugeet o™ parw.on In the present stuJy. tﬁTs\\focedure was’

tn
o -




~od to test the prediction that e subject that was given the sane’

i

neher and pattern of $hock5”in'ftﬁ yok ed cond4tion as it cxper1enced

-

avegidance cohdition‘wouid u#idcnc& corparabln nunbers'of'CRé

f tre two conditions.. r o - : -

® »

: ‘ . C ! L o
§L$ﬁf£ﬁii The subjects wers 144 rabbits of .the sane age,
s and 5t ra‘q a3 those’ used. in fxperiments. i and 2

Apparytys. The only change in the appa st fsep anpuer 2,

SR - | . . . D Lo .. e
cal 20-27% was. tne addition of circuitry for exiinguisning Lhe house-
Tiinty for briﬁf dura{icnz. ' S . -
Expe (-rl 'e"‘ *] o VH‘ ;:r‘.d'p‘."o'—.':"‘:!ure for reci _r_ocﬂ 'o'r:i_nj;_.

‘ , , Ao
fﬁﬁx?fci$rocal La*nj_ﬁ___ dure xVTv 018 Torrart, 1948) 11"0}vgs L.

~

A

TTe . Duyeipg pres o"tat ons ¢f 0ﬁ° C;._cn quLxu"rnuéT_tﬁn gency?is,in T i
s¥fact for one 'wacct of 2 ﬁ*‘r hH1]C tts pbrtn»r i *c.e ao_jt,_anﬁ

oring presentations of'thg’otnef cs, tire: CU””lglﬂh}ﬂg roles are reversed.
. L - 4 . R ’ '.‘ . -

.

inthig way, eaCh-gubgett 1s‘zhe;tns:ru:ental au:‘ﬁ't unter one CS and

i yg,uﬂ subjon t un‘ﬂ; the gther. L%, 530 thetl @ cpﬁparison~cf an in- .

Lo - . . . - C . . . . . o -
imea] eadipet'e ooriormpnce under ahg tu0 CEsTRroY idne g within-sub- :
-‘f.£¢01 CUTI0CN by C»r-urf*_"“ M " . - S
fane cipntry --umﬂ-.,mec.z cnntrast,. Furt hm*ﬂ‘f‘&,;_ 1f subiectt are randomly

Tt — i T

R ) . : . : L3 v ey . PN . - r "‘ T he pore
e inneg 1o reciprocal paiFs. ont would eapect on subject 0. e FOTE,

sTéective than 1%s partngr,_éb,:hqt the paid wog1d,rece?ye‘mare 4Ss 1
fgcrstion with one T5.(i.e., when the instrarental contingency 1S

. - . : T
J - ot Y s e .t oo minopr 0% {3,282, wha
Gnpffeet forthe lons effective subjot) thar thin ol c“,{]“': ann

. : . : P P N RV LN T s ffnoty
v innteumental centingency B9 3R ETIRCL OV LA IS ! Ve
1
- 1
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Laniect) fA€cordingly, gach recjprocal pair would yield a within- : [

. . T el . ) : s
. .3 LT : .

subedty ) .Lru.Pn;a]-uofLﬂ conitht 1n wWnicn @ subject_(tne more

ﬂ;{?itlkﬁ) rece‘lvM mare CS LJ pn1r~nf in oits ybﬁed condition than-

in its 1n,trusental condz;.on, arJ a h\th\P -subjcct, instrumental-

-
o,

...‘

contrast in whicn a s~-Jec ho e pffective) received fewer

-

snochs ints )o$ﬂd condition than in‘its frstrimentel condition.

A potentja1 pfow]?ﬂ SERATIN S reniprota’ ﬁcting procedure
s matfconditioning to-gpe 05 wiil infioorde cenditioning to the

)
'

ARG ES.‘thureby'coﬂp}ica i ng int Plu'uL@EiOHS of any difterence in

< nyther of (RS 16 the ‘twd C55. Sc L'd] plLCaJ tions were akon to.
rosoto the Yiwvelinood th&t‘céhditiuninﬂ ta one (S vould 1n;1'enCD con-

Tiivigiing Lo the otber (5 in-this ntudy. (First, Lo USs were used

Celenad oof ong. Since thewncongitioned cyéiid~c103uru.rusponse is ¢
smitatoral in rabbits {Gonmzzano, 17657, gna J.nbe the !esult‘ of & pilot

. invo}ving r”UCh o on:. eyﬂ prOLfcdﬂa

-
P
i
~
il
Wi
Y
-t
il
(4N
e
s
-
™
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.
r
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criopnsently 0f condiiloning invulving shlck to the ofncr eyes Shodk

L ohe U5oand s*nxf to the ragnt 8j8 was

-&:ﬂch'itd dizﬁ'tﬁé‘fther~ib. TyrLhefrore, thn chork 1n‘ﬂﬂ<1ty was

roedoced {frﬁ:LE ma‘iggz,:;} to ingure thel respunse G].C?tat.on acu]d‘
. . ) L . N LT _

- e o L o el
i resteicted to the shoshod eya.  Aisg, ratner than prgsenﬁlng the CSs

r
—
i
s
=
v
(Va3

—
——t
(Pa)

coheurrpatly within thit gend 351075 3% 39 i3] procature,

Py

“ne LD Q;SQ‘ﬁach ass 3@1 3o d'wi;h g Gifferant U }Iwere_prq;ented in ' o

,ﬁa;;rnt% phasesy. \nJlij, th@wn Nis a § fu-vicek inte&yai'be&degn the enﬂ
T .r¢.u I and the {hginn&n? 0?'?ﬁﬂ$? 1. - T
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.The two £S5 and two U3s that were'used in fhe.present

o g L N _ )
pudy were the following: CST Was tnc 5 2Me :OO nD c, 2000 Hz tone' .

Lk

tnat was used in the two p!ﬂV10 Sij drSC11uc¢ eip0”1“9P 5 S, was

"L

2 5200 msec offset of the P, uatt bu1b trat othr:u1ae se1VLd as the

bessc]ight‘in the'con 1L10n1nq ch Her JS was @ 103 msec, 2 mA
f tc the left eyes UJQ as ‘an id un‘ical poct_to tnc rxgﬂt eye.

“Ninely 5ix ,u‘J ctf nLrL TaHdD“lj u1v1u£d into be! sets of

’3'5u?jvcts. 1hn conna*xonxn" bt\uui hat werg used tn Prase l and
irezae 31 for each of thise four spts are pre’fﬂ;ed in Tabic 3 Table
e P ‘ |
.Z'Qhuss ttat thn,ﬁ four smLJ ﬁrov1und c0untnzaa}an gd pE ’ons  '
ol oAt ceibin:iigns of 05 anﬁ yse {h\th the rnslr\chlon that eacn CS

1
\

UG, wes given o a'5ubject in n1~ one pnh j

T TRELE 3T

Conditi L“H"J "‘i gli-in Phase Z and Phase ‘-
HRETS ot c1orﬂ!a¥ HGT

for the
i i
‘S;E“lU!ipj varis of his guulj

ing and

0 Phase | : - e T ;-Pﬁése_ll'
T fepgivioning Stimuls ' 'o. ; Coqcﬁticning‘Stimuli
et : ) ' 0o
T Loy-U3 | Gy
2- £55-U5p s ] _f es, -US
) T 0SS, o LC s,
4 SR CCsUs

—_— r . L3

an cach set 0. 2& 'ub‘2fts. b *uDch werq‘randunly'

4551 % FL te each of four r:cuu,. ‘ahO o. unrsn Groups - aerﬂnenperx-

r:al-grodps ihut recetven-Sia ddy' (Zu Trials jday) qf cgoiuance‘

Toa

.-/: . r — ' ~  '.‘-,x . L 'ilg-' '- 7i

—



N . L | o
cua\,tlow1ng in onc ph&sc and 51x d ays (ZG”tria1s/day) of yoked con-,
s I_ . . ol R
'317_1351'”1'-] ‘n the O{hﬂf e The glher io 13!"0... \r WOTE Contro'l groups .

o e SR L
:nst werc're'trcxned {1.0;. nelther ¢ C5.mor a U5 was prcsented) in

.

vrase d und ngen six. d {20 trials ;ch ).of'aqudantb or yoked con-

ditibning,jn ?hase'jla Tablevé presehts thc.tre&ﬁnenta:‘that were -

aiven in Phase i and Pbasn 11 to cazch of thc ¢ four gr0ups._ : - i

in Phase 1 and Phdue il to fach 0} the

Jin the DhL‘procal foring Part of Tnis Study
e the Direction of Lont ol of Snocks. -

tp HL.&! to tnesu ;:o'ns in Pndse I ahd

T

Trndt*“n G1v(w-

- Tour Groups (in e.cn AL
 TnocArrees Indic

The hemes Tndt are bseo

' Ph:.S I

‘. Phase 1l

) Fhase © . L , . '

: Tregtuent _ ‘ R o - Treatment
RS AR el ! -

B \‘ ’ . 'l . U ' . : i . . * - ’

Cl o eAVOIDARCE oy . e _ ~>%0*fn o -
- Avpicance 1Y T . o U (Yoked B oL
2 Leygen .o o Lpworpance
T {Yohed Voo o . (Avordance 11)

i 'REST:AEHI ' L I Lyyinen. )
o ' G _ (Yoked- Lnngrol)
5 PESTRAINT AYOIDANCE

- {Avoide nce—Contro])

>  L L TFhe arraws in tdb]c 4 1vdﬁu¢uc that Groups 1 and 2 the

e ‘“nutal qrnuas. hcre rac proc*ll yokad 5uch tnah each deect in
‘!}.7/ )
Jrjbu%«.had a gﬂ"tﬂﬁr in uvo 9 2 {r vt yas yoked to it in Phase L and to
. _l :- . . ‘ '
Cunloh itewas yehed in Fha o 11. That is, the a:oi dance COPL?HQQHC] was

tn effoct in Piase iifor 4 subject in Group 1 {Aveidance 1) while ity ©.
- . N - ' ! o -
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peviner in Group 2 was yolked (Toked {); and the avoidance contingency =~ 7

v.

Caanoin wn-C;L in rnase [l for: thc suagec“1n Group 2 (Avoidahce 1)

h?ile'ltS partner in- roUp'l'was Voked (Yoked II); Gf0up§}3 aﬁd 4

,angfthe ontrol oroups “that weie re*trulnnc in Phase I and wure g1vcn

W ad, gri avoidance fonuituoning“ TBSPGCI\VL] y N Phase II. kach

'3“i;ect‘1n Groud 3 was yo$ed in Phdse I to a ’UJJeCt in Croup 2, and 'l o

’
|

i £ath Souect 1n Group 1 Was 4150 ¥ o:{d in Phase 11 to a subject.

trlirouy 2; cuﬂparwson' of‘Phage 1 per.onﬂance bLt.EEH UTOLpS 1. and L
' ‘ - ; e
i, Lntawcn loxed 11 and Yoked-CLontrolj’ drov1ued an assesstient of

vhe transfer eff_ Ly of aVulbdnCe cundxtwbﬁlng on . subsequunt yoked

- . N B - : Voo

' [ », . ; oy ' R T
cLouonitisniog.s Siai!arly, Uﬂpa!1‘0n5 of °nase I, perfornunc between

- ) / f.
rUup G Z,and-d (i.ej, bigtwen nvozuancn 11 and: nvcidance—tontroi}‘pro-: o
ciled an asses 5 ent of the transfer effects of ycked conu1t1on1ng on o
SLseguent’ a;o‘ﬁancn conoiu1on1nn
’ gugigiﬁenu‘l do EMLL;ﬁhﬁ rrocncdrt ror s~1’ VU"'Ei Inthe .
J.ud,. there ﬂﬂrﬁ also four sets of subjects, '
Candlt crq,.; oqtrJ %t:. P Lnat werd USL“ in Pna 1 and Frase i1 for Y
. . . ) f ) . . - . . ]
Sl ‘aur rn‘s'nerp tho savp as those u ~d For the four sets in the
: . * . : o
cozinrocal gohing purt (rnc b1e J) He e ¢, there were WO QFOUGS S
R TN susiects in eagn 50 f'uh treannnus thac were Gﬂ?ﬂn in PhaSﬂ' ] y
and Prase 12 Lo QgCﬁ or hese group% are prese\ted in .ablz 5. 7 S .
- ' A . \ .
. : ot R
) 1. = .
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,e. U
, at
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\"‘\ . - Lo '._}7‘ H r-.:E 5 r‘: i o L . ,. ) .
, Treatiments Given fin, Phase I and Phase 11 to the
! Self- %oiri ang Avoidante-Ay u*u*ng Cantrol GrCqu in the ©
) w 0 Self-Yoryng Part of This Study. =
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“nairs evidenced fas*er acqu1;1t10n. dnd othera ev1denced siower -

“agﬂu151110n, than their avoidance partners Table 6 presents the

'ra*Hers of pétrs 1w each set. in whzch the yo»ed subgect reached

]
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1 one woulo expect t\at. in a maJorzty of rec1proca1 pairs, the Avoidance
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C Tha \uﬂburs of Beciprocalliy- Yo%ed Subjcrts That Rﬂce1ved Mare, and

- 79

Y

o e o . e
dance condgt1on- and of these, the nunbers -that ev1denccd more, -

‘g .
and :;wnr. CRs in Lhe1r yo}ed condation thuﬂ in thnxr av01dance

t1on are prescnted 1n Append1x A, R sunna|1zed vnrs1on of the
éa;a in Appendix A 15 presented in Tab]c 9. .5_'“-'a"' . ) /.

TABLE é

Fewior, SHOCKS in Thewr Yokad Condxtqoﬂ snat in Their nVOldgﬂCp
{ondition, and of These, the Humbers That Evidenced Mare, and Fewer
CRs in :he r foied Cordition tnan in- The:r Avo1dhnce Conﬂ.t1pn-

B
'

n

23 received mare Shocks . 7 evwdnnced more CRs
’ ST 16 evwdcnceu feacr (RS
23 received fewer shocks. P ‘22 evwdenced fewgr*CRsif
S T -1 evidenced'more cRs &
2 received same nusver of shocks 1 evxdencnd more CRS ° : _
' o o ] ev1dence “fewer CRS. i}

P

":T} Fepf.the. 23 suﬁgeuti tnat recn1vnu nore

chaekstin tnEif yoked condw;xon evmdnnce ove CR,,'gnc tne otier 16
. b

l

eﬁfdcnced .wner LRS. in that Ccﬁdiu10ﬂ sthany in thnur avp.danfc cond.~.on,
i - _
< ZL of the 23 sub Jects that recc\ved gwar shocks in th“1r yoked con¢

‘an Pvzdenccd fovier C?s in. tqau conditron tnan in their avowdancn
"'J

nditign, and 3) in the pair of sub‘ﬁct‘ that rucn1v“d »he sane nuier

of shacks in bothaﬂénditiens. one ev ovnced more, and Lho othar eviﬁgnced

in xts yohed CQrdxt.on ‘than In R4S hvoloanua Condlulﬁn

o

: 5(15 Y051n1.‘ lhh mean gerCﬂnt L" ,cclas for tnn sin uays c.

L

[
s
r*

ioﬁing in Phases | aﬁd_il for'the four 01gdnxu-nV0\£ c ~Control
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R - JRP L A

a . ] . . .

Groups are plcsentnd 1n Fagure 1" F1gure 15 shows that ‘those groups

that were sh1fted from tone 14¢] 1]ghL (1. e., Sets 1 and 2) ev1dpnCed

l

very s~n1iar amounts of Lond1t1onEu respond\ng in the two phases, wh1]e'.

fno,L that viere sh1fted frﬁn I]ght to tone.(1 e., Sets. 3 and 4}

viuonced more CRs in Phase II than in Pnase I. ' The nunbers of subgec%s
khat e~1dnnced m01e, and feher CRs An Phafe II than 1n Phase 1 in each

=

of these group; are presenLed in 1ableA10.

. T—AaLt.'.w

The Nurhers of Av01d1ncn-kvo1dance Con*rol Subjects, in tach Set,
;hut rv1dencns “ore uﬂﬂ Fr.ur, Cks in Paase 11 *han in Pnase 1.

Phase I . phase 1 .. fore  Fewer Sama
Sut ' . > | me
1 . ’ T ) } | - r . |
; 3 S+ USL . ;sL US.. 3 3_ 0
2 LY - S - -- . . I . 0 . ‘
€5:-Usy CSL _LSL . 3 3 , |
) q -}l ' '-“:‘ - - o 0 N
G505y St i 7 oo
S [ T e e . s 0 . ;-
. C.L R, C?T_‘mi . 5 | i B o
f Table i&'sﬁow, that, i thb;e gfoups zhat:were_shi‘fed ff&ﬂ-tone'to

Cligne, the nuher of‘ivoiiérco '01u¢ncn-fonL 1 subjerts tﬂat evidénced'
. : 7 C o | !
nore CRs'ih‘PhaSe i1 than 1in ?hBQ— I caualiod Lhn unver tnut ev1drncpd~

L

-

foaer CPstin Phase 1i than i shase 1, wheree in thosq grouns that” wtrﬂ.

4

ohifred fron light to tone, @ .argn ma30:1tv oﬁ the sy bj ctucvzdcnced

:;Jf}rr. fPBS -"“;)ncf)el Li‘ah !ﬂ l,]aﬁd) 'l. % Fhuﬁ . [hf’ 1‘\.&11 t.r: Df t.’\-"se 'l{]tn}n'

P

subject, b“idﬁﬁn*ﬁﬂdﬁt ﬁf*\dr.ﬂuﬁ ? ca¥loled those of the ﬁVOidﬂnC@ i-
e h teled those =5 0 .
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.,grc prespnted jn Tab}eglt;_“,.

"“1nr0f311y yoieé palYS ( see ab]e 8),\ S =~177:.__:f_ e

5\~\uancc ZI bctween subgect C&wﬁGTTSOHS {n the ’orreuaondxng Sets of i‘;= {g? o

0

The numbers of Sp}' 701£d SU?JeCt\\\hat evnﬂﬂwcnd moye, and e
B --.;;.H T
umaq, tRs in the!r yo!ed CDndILTOn than 1n the1r GVGIdanCﬂ/cond1t1on T

"

."\?\ S o - !

LN e SR ST e
s , -

"T'+."Wu”3“r‘ of Self- Yﬂﬁ”d 5LJ‘9CKS.:zn Eatn Set ‘Jhat Evidenced

”ule. ahd Pewer, -CBs 'Y Their Yoked.Conditicn than.in Their .”: '3 .
SRR Avo1dance Cond\tton L

4 - . . ¥ '_r‘ . N X .

'o-x-_'P'tiri_sé 't Phase 11 ‘More ' Fewer = Same .

: - T
Lo d 3
. s PR L )
I . "*\ ,F

w
ges
Yy

‘i ) o CST US : - cs _USR - n ‘ 3 “ - 3 ( . 1‘ 0’ “ \\‘\ q

2UPRe

3 cs -us - ‘-"_t'Sf-‘-uS_R'. SR RN TR o, T v

e 'cs «us s, T S R B

o SQJJ t :that cvidenced ﬂare and femer. CP hﬂ1r vcked cond1t1on :i:~

2 B
~then in their avoﬁdanceaconditxon corresgonuad c1c3011 to th= nunbers of ‘1 ri.sh‘*\'“
.x;utdance-ﬁvotdance-Contral suagects th~{_9»1dnnged more, and fewer, “- "

'-‘f”?s in Pha e It than in Phase 1 (see Tabie 10) ,-f;' /JE; {bzﬁ;{f.:. :

Ia;;ERwashuus\that 1n each zkt. thc ﬂJ“LEIS of Self-Yoked -'“‘,;' 

L

¥, - : ]"“._ T

o Dﬂspite this match betwoen the Self Yoknd and Avuldance Avmd-

'ance Control grOups in Lhe nunbers of subgectf Bhut cv1dcnced more. and

'wwer. CRS in Ph se II thar in Phase 1 there were d!ffnrences betwecn ."

B P




- iLts’T and 2 were alﬂost congruen' (sqL F}gurn 14) F\gure ]6 shows

© e SfOUﬂg'in thesc snts. r\gure 1& 3130 sho«s thut tne separat1Qns\\\“\\;\éﬁxi\\:Js '

‘J »s 3 and 4 ware greager than.the SLparatlons netweﬂn the CR curves

“:;r Lra two pha§as 1n t!e Avoxdsnce n\awdanCﬂ-Ccn‘._

..inIdtﬁC”ﬁ ier CRs 1n Phaae [I_

“”T‘Eeiyéénepﬁé§ d\ffnrencgs in the nuabers of CRe “for tQE_nve1dance-‘“ rJ'

. T . 4

"'1n ”%4 e I were grﬂater tth ;he bﬂth#ﬂn ph fe d}ffercnces 1n the nunbers

e An Phase 3% than in Phase 1 Arcord ngly. when the absolute between- .

t\fi‘ roubc ln ?he a‘tue] ahounts of cond\»1oned rcspend1ng F19r59 16
5' .

._‘

ﬁnts the nnan pc:cpnt ﬂR sc0re =ar tﬁc 517 uays o; cond1t1on1ng

ot

: ‘“ . ~)‘ s L - "_ v .
;a\»ga«g&’lJand I\\\or tne fOur Se 3_10¥:E\GFQUPS ‘.nzle the CR f_f*\' R R

' @
. .

'he two phases in; the Av dancp Avoidanfq:g?ntrol gr0ups 1n ?Tii o ;f '

.

n@:_tﬂe CP curvcs for the tuo hascs ware not congruent 1n the Sclf— e

“x
R .

2

Py - e

R 8 he GR curzg; fon-thn ‘tia p:usas in tne Self Yokod groups 1n :f LT TR

- c . . . . "~
ﬂ . . - "

\.

groups in the E".'“fﬂ; "'“____w'.;

ets fsee Figure 15) _3: 7:3;'¥ N -f-fgﬂ{a;¥ -._“}-,'f ’ ’1 S
: rxaminniﬁon of thn hdtv.dudi d a revqa’ed that the betﬂnen-

-*rase d;rferences 1n the nu«%ei_ of 'txa for the SeIF-YoPed subjﬂcts that o

'han 1n Ph\isl vere greatpr than the \

i

_ CRs 1n Phase I‘ than 1n 'i:f

r.. . . -
f“*-for tﬁe 39 f Vored suﬁgects Lnet evxﬂench Rore CR 1n Pnase Il than

of L7 fer the ﬁvotdan.e~nvoidbnse-Lantro1 quaJehts that evldenced ﬂo:e
. . i A

.

se dif!erence in nnraars of CRs was- Canputed for Edch sybgect,_:. i;‘:.  ‘_.,ff”- o

pairwise cwparison on thi., masure mdtca,ted a/sxgm ﬁcam; chfferenceg \ ek

\‘-' - ,\.n : R R ‘.‘:"_'._-;_
teiween thn EVO‘ngUPS (b=144 z 2 9? Q_< .03) o -




'_utnaency 1n Phase I.;_EQ o

: thure 16 AR

c‘ condutiuning in Phases I and II fbr the subgects (Self Yoked) in

ch set that received in their yoked cond1t1on in Phase II the T"T

yrotocol of shocks that they had gencrated under the avowdance con-'

.c‘ P o

v ‘e
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Experiment 3 ‘ The neam percent CR scores fbr the 51x days
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Ff ranalysis above indicates, the Seif—Yoked's”

Suth an outco:ae would be expected by cham;?_ . SR

L Oiscussion

the matched pairs in Experlment 1 (see Chapter 2, pp 41-42), continQency

for the Eveidance phase. Figures 17 ‘13 .J9 and 20 presen‘ the centingency

'5: than in its avoidance condition w0u1d evidence more CRs in the fonner than ‘:L

B ,."‘
n

| Himicking anal;ﬁus. Because the Self-?oked subgects receiv

¥
e

thn same numher and pattern.‘of shocks in’the aVOidance and :
phaSes one might have expected a simiiar nunbcr.“a 'cpattern of CRf 7"

in’ the two- phases with the resuit that an ¥ idance COnt1ngean would

:Q have inadverAEntly obtained in the yo‘Jd condition Howewer, as the

)i "f tended not to ev1dence
51miJar nunbensof CRs in the two phases nevertheiess 1n or _: ) f
determine whether the pattern of CRs in the yoked condition mimicked the:d

pattern of 'tRs in the avoidance cond1 tio;l, a contingency coeffiment of

E‘i the CRs on the 120 trials in the two phases was comkuted fOr each 5ubgect

Foliuwing the rationaie etaborated earlier 1n COnJUﬂCtlon with

5 c ef’icient va1ues were aIap computed with the CR pattern fur the yoked

-

ase displaced by I and zctrials in both directions relative to that

P

coefficient vnlues at the five piacements for each sub;ect in the four

Selfbvoked anups.‘ These figures show that there was iittie tendency fOr L

the coefficieht turvesfto peak at the center._ In fact. on]y 5 of the

E:

24 subjects recorded their highest coefficient value et the 0 placement. ‘g-ﬂ”ka,“

B
,_../--

P T Y

/,. - -

The three predictions that the prese v experiment was 1ntended ]:y‘ SRR

.:'; to tesz uerg 1) a 5ubject.that received more éhocks 1n its yoked cundition

LR




- E""e”“‘e‘“ 3 ThE'contingency COeffictent/ mues ccmputed L
.:nn the actual CR Outcames and w1th the R pattern for the yoked phase 1 ,_;‘%_
“di°P1ﬁtEd bY 1 and 2 trials in. bOth directions relat1ve to the CR -

l¥=Pattern fbr the avoidance phase, fbr the Self—?oked sthECJE (ﬂ 6) ‘“ ”;J”fi'fﬁ.‘
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E cn the actual CR outcomes and mth the CR pattem for the yoked phase

Figure 18

or

Experment 3 The contingency coefﬁment va]ues tomputed

disp'laced h_'r 1 and 2 trial&‘?n both d1 rect.lo'zs re}atwe to the CR ::-_-‘_.‘ :

patt:ern for the avoidance ﬂha!;e. for the Self~‘foked subsects (h 5)

in Set 2. / e
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thure 19

_ Experiment 3 The contingency conff1cient va]ues computed
fjoon the actua1 CR outcomes and Hith the CR pattern fbr the yov d phase 5
“3di5p13ced hy I and 2 trials 1n both dlrectlons relat1ve to the CR SE
'patgern for the avoidance bhase. for the Se]f-Yoked SubJects (n 6) T
‘Wn%t&~.q“11j:,nihts+ - i[”” ST
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"Experiment 3
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i ,rc iatter. 2) a ;UbJLCt Lhat lecelved fewar shncks in 1tf yoked L

- -“nd1t ion than in lts avo:dance cund1t10n nould evidence fewer CRs fi‘

'-,1n hhn former ;han in ;he lattor, and 3} d sub;ect that rece1ved tne

_»eoldance cond1tion uould eviuence cpwparubTe aa0unts of cond1tmoned N -

sauﬁ nUﬂber and pattprn bi;shogks in 1;5 jo$ed cond1t1on as in 1ts
! t:

) :;spcndzng ln thp twu con01t1ons ' However. an. imp11c1t assunpt1on .

; -;w ge ney ‘nd. in the case of the f1rst tyo pred1ct30ns, thntnrmer of -

énrly1ng all three pred1c;10ns was that th1ng5 othnr than the con~"  :?;'i”l

_;nock,g wOu:d ba equai \n the two condxt1ons. and thls assunpt1on d1d

‘pﬁr31stent. ttansfer and PS effects. and an 1nterpretat1on of the magor -

\-E

\

'23 subiects received their yoked conditxoning 3

o than in tne ]atter received thQIr yoked condttionwgln Phase 1

q,

nu1d 1n thxs Studj IndeLd there wWas nv1dence for smal\,\but  * f‘j

H t’

r-‘

ncings of th!s exper:nent must ;ake these effects 1nto account

: i. . 1he first major fzndlng wgs that oniy 7 pf the 23 SUDJeCtS that

| rnceived ﬁore shocks in their yok;b COndltion tnqn in. tho1r avoxdance ;‘g- .‘ - o

‘ondition evidcnced ﬂore Cﬁs in. thﬂ forrer than 1n tne 1atter. Hnnce,r_.]fj,'

the predictﬁon that recexving nore snocks 1n the yoked condxt1on wOuld _
i
%ead to greater condit*aned rcSpond1nq 1n that condatzon wgs not supported

HmﬁchP, becau»e of the transfcr and\CS effect these SubJeCtS rece1ved LTy
N e
tﬁ&ir yoked condittoning morcfnften undnr the1ess favorab]e phase o L L

(1 Q4.aPhase I)P and <5 (i e.. 1iqht) condat1ons. In fact 14 of these
J Phase 1y and 15 of - the :j { | .

J 1 =

23~rcce1ved it uith-the light (see Append\x A) Furthennore, 12 of

tne 16 subaects that recuived more shocks 1n thewr yored cond1t1on than ftﬁ,

t failed to ev1dence more CRs 1n the fonner:
CThus, .

in" their avoidance condit.ion bu

‘. P . - oF

.o . B o T ., .' - co S e




‘”crz cou!d argue tnat. 1rh0u36 *hcse SUUJECtS recelved more shocfs in 2 .'_(;1 ’
i""‘ joled condwttcn than \n their avomuange condlzaon. tn“j did
‘:'nq. rece\vc horg shobks than thnj would h#ve.rtce1ved under- an
'saomﬁance cont1nqentj in. that phase A];o, 11 of Lhe e 16 SubJects
reivcd thnir yoicd cond1t10n1ns with the lmght, and in these cases. .   ‘:;fl 5% U
gne cuuid argue that thej rece1ved fewer shocks than thov w0u1d have o o J |
,Lawed under an avoidance c6nt1ngenc; wltn that CS
- | 3f one herc to extend the argument to the- data for the subgect*
;;f”’t rccexved f““bf ShGCVS in thL1r yoked COﬂd\t\Oﬁ than in thelr avoxd- _% :
Yaﬁcc condit on one weuld expect a 1arge number of these SJbJacts £o
nce mo:e CR 1n the;r yoked cond1;1on than 1n themr avomdan»e“;ﬁa ‘,_" e
---ﬂvu,tton. ﬂcweveg. 1thouqh 13 of thcsn 23 SUbJECLS recetved thowr | o
';o;c¢ cund1t10n1ng Jn Pnaso ;1, and 15 of the 23 rece1vedf1tfw1th the
ter-. only l of these 2’ SubJecLs ev1¢cnced wore CRs 1n its yoked con-- o
cn Lhaﬁ‘ﬁn 1ts avoidance_ccndxtlon. In short the subgects that 3
- ka;eived fewer fhocks in ;heﬂrl;oﬁed cqn01 1on than tn the1r av01dance
:csndztion evidcnced feuer Cﬁs 1n ‘tha for*nr than 1n the latter. even'
l-‘"ose tha; received their yoked cond1t1gn under generanﬂy mcre faVOr- )
eble. phase and- CS condition# This ffnd\ng \s 1ncon<i5tent w1th the
;ar”uﬁﬂﬂt that the fai1ure of the 36.subjects (1 €y thosenthat rece1ved
‘;ware shocks in their yoked-condition,than 1n the.r avoxdance cond1t1on)
ev1dence morc CRs ih thelr yoked cond1t1on than in thetr avo1dahce
: fccﬂﬁ1t1on Was. due to. thear receiv1ng thﬁ1r yoked condatxon und“r Iess fo

‘Jvorab]e phase and CS cunditians It aupears, fheﬁ; that tte f1nd1ng

-‘hﬁt 0ﬂ1y 7 of the 23 suuge—ts thau recexvcd nore shocks 1n the1r yoked |
.‘ . L L. . '-j" . K -
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'ULHL\OH than in their avo1dance cond1t1on q\1d*nced more CRs 1n the :
‘or‘ .rthan. in thc latterncannot be fu]]j exp]Q\?ed by the transfer
' fiectg. x*f;n: "“; ‘ . "-. :f\,'l2'_.'J 5f

» f f; | nn alternatlve cxpldnatton of thla unexpected f1nd1ng 15
sugjcsted hy the re5ults of the ,n}f yoklng part of thxs study These -.-. ?j o  ff_f
:'.!XSuztS showed that the numbers of Sel‘-Yoked subJects that evwdenced more,l :
ang fewer. CRS in fhe\r yoled cond\twon than in thalr avo1dance éon- ) |
'uatlﬂﬂ natched Lhe nunbers of subiicts in the corrESpondlng Avoxdance- . .._ _ _1
-‘naordance toqtrol g”OupS tha» v;daned nare ~and fewer CRs. 1n Phase 11
: tnan in Phase i Hence. althugh 1) a major1ty of the recnprocal]y- o
ik ubjccts that receyved more shocks 1n themr yohed cond1t1on than'_ f
he\r avoidance condutlon ev;drnced -ener CRs An the fanner than ‘Fj ‘_'f -
':Ithe jatter, and 2) ‘the recaprocally-yoxed 5ubgects that rece1ved fewer -' L
sruct, 11: their yohcd condit1on than zn thexr aV01doDCE cond1t1on : ﬁ,, s
e-:dﬂnced feher CPS in the former than in. the Iatuer, 3) the . nunbefs‘of'
S$1: toked subjects (that recexved the same nua@er and.pattern of shocks i-“”'_,u“ ;:’
a0 bobh condxttons} tﬁat evxdenced more, and fewer. CRs in. thett\yoked | | '
ccndi %on (Dhase i:) than 1n thez; avoxdance cond1t1on (Phase 1) matched
. she numbers of Subjocts in 3 cuntrol group {that rece1ved avomdance ,  _-5' fl, -
| condftioniﬂg 1n buth phase*; thut evidenced more. and fewer CRs in 7
| 15% II than 1n Phase l - This. set of f1nd1ngs 1nd1catcs that a sub-
cht s performance 1n the fbked cond:t1on was not only determ1ned by the f‘}
%urahr of shocks that 1t rece1ved, but also by. the pattern of shocks e
nccordnngly. Lhe failure or tho¢e 16 svbJects that rece1ved more shocks

{n thexr yoked condition than in thEIP avoxdance condatxon to evxdence

- -

-




!f_p.v Cns in thcir )oked ccndltxon than in their avo1dance cond1t1®n
: N
ALY haae been due to their rece:vxng a pattcrn of shocPs in the

,a-f-d Londition that was s‘different fro"l the pattern that they wou]d N .

n'nxve 0enerated for themselves Af they had been under the av01dance

- - .

' Cfn;1HQEHCy Eﬁ
- Although 2 Se]f Yoked 5ubJect s perfonwance 1n the yoked
c"CItxcn uas zaportantly Influenced by 1ts rece1v1ng the Scne pattern

of shacks rn that condluion as 1;\had generated 1n the avo1dance con-

”t\cw. Lhe,e .Lbjects d1d nnt evxdence 51m11a1 patterns of cond1t1oned o
|

anding in the two condltions lf they had the effect cf rece1v1ng
elf §enereted schedyle of shocks in yhe YO*Ed Coﬂd1t’°“ COU]“ have &'E

an attr‘buted to an,inadvertent avo1dance cont1ngenf*ﬂ. IL 15 ng}

clear, then, why a};eif-generated schedule of shocks uas more Effxcacaous o

“,knan a patbern of shocks gen?ratcd by 2 partner In any case. add t1ona1

"e}f yoklng ey cr1ments tn which, the pattern of shocks wouid be systemat— '

.J\
-1r41}y varied xn the yoked conn1t1on [nhlle hold.ng the number constant)

: *re rnqu:red tn estainsh the limtts of 1nf1uencc of thls var1ab1e._ Never-'
ihn-nss. the finding that the pattern of shocks was an 1mPDFt3nt var1ab1e -

‘nf%bencing a 5ub3e%t s performance in the yoke ccnd1t1on in th1s ;“;g .3\ :

‘tx"cr:Mﬂnt 1ndacatef the inadequacy of a cond\t10n1n9 ﬂodel (see Chapter

10) :hat considers cnly the nuﬂber of - shocks that a sub;ect re—

-Qﬁifﬁs to acquire the CR and bring' into focus the el&lgxf10" eff“CtS _‘1f7

[}

.ipn the. CR nf those tria]s on which shock is not de11vered .,
iy y - I
‘ u-l~_: The reSults of the between-subjecg, avo1dance-yoked contrasts

\ i@h tﬁg c,proca1jy.yogeg pa\rs providod arr addational unexpected fmndzngj

A




.= . } i 7
Cin fh1" tudy These results shcwed that thert tendqd to be. fewer

;; 1 yoked subaects (that acqu1red the CR before thcmr avomdahce .
i 'a'~ners) than T)pc(z yoked'subjects {th:t acqutred the CR after

ir avoidance pgrtners). 1ndicat1ng that ?ome joked 5ubJects that
.nptﬁ rore effective than the1r avogdance partners fa11ed to evmdence ,.‘
f;cstar acqu1sition than their avoxdance partners That 1s, some |

\
rﬂd subJects that receavep more shocks than tth w0u1d have re- o

-/ . '

tP%sLG\If they had been under the avo1dance cont1ngency fa11ed to
‘!ox:den»e fas!er acqu151t{on than tgégr le,a effectxve avoldanca part— e
nr’ﬁrs Tgcse fai\urcs. 11Pe those revealed in the w1th1n~subject con-
ﬂ‘rﬁs*s. may have been due tu these sub;ccts rece1v1ng a pattern of
t "Snscus that was not self- generated _ o  55‘
| ThD finding that there tended to be fewer Type 1 ghan Type 2

c:ﬁd s;bjocts in. the rec1proca1 palrs in the prcsent experinent must

"5,'4c reuonciled uith the finding that there were. about equa1 numbers of

p
trc A0 tyﬁ§§ of joked subjects in randun pa1rs in Exper1ment I .Indeed,

: =ﬂJ Hns tn* patterﬁ pf shocks an important var1abIe 1nf1uenc1ng a sub» -

"zj*c"s performance 1n the preSent experxment but appareﬂtly "Ot an.

77 portan. variable influentmn; a 5ub3ect S pertorﬂance in the yoked COﬂ"f

“dition in Experiment 17 ﬁn obvmous p?ace to look for an answer to th1s 7

lﬁQUﬂstiOG 1s 1n the methodo]egwcal dxfferences between the two experx-
nts.‘ Unly the tone CS uas used in Experiment ], wh;lc both the tone
and offset of the houselight (tb thch conéit1on1ng proceeded a 11tt1e

”rare slouly fhan to the tone) were" used in Experxment 3 Also, the US

J,lntgnsity was set at 5 mn in Experiment 1 and at 2 mA 1n Experlment 3 “ %__;

-




N [1)]

re n,ore cond1ttoning procrcced réﬁerﬁle:mbré s1dwfy.in Exﬁérfmehtl'
_3 Lhan in Experirent 1. Le’ us exadxna, uhc huu the. ﬁattern. ..L e .
g\rxaule could havc 1nteracted w\th cond1t.on1ng rute | j ;=;'f 7
Prior to the flrst CR by an av01ddnce subgect its yoked
gal’ﬂﬂl receives the shock on eycry tT\u] nhen the avo1dance 5ub3ect
_vv\uenues 1ts f1r5t CR -the. shocL is u.:ttnd on tndt tr1a? and &
-
Q rar;.al shﬁck schedule bcgins fur the joked subgncf f Hence. thelﬁ.'
"_ _3 ern of 1ntermiztent shocg, begin au that p01nt. ACtordiﬁgfy, iﬁe _'f.w
‘rrxttcal per1od in whlch ;ne pattern var1ab}e coa.d 1nf1uence a yoied
SoucCt s acquisit1on pnrfonﬂance relatmve to that of 1ts av01dance ; r'

b Y

, i?"ar»ner s the period between ;he tr131 on wh1ch the avo1dance subJect .
aeidnnces 1ts fi CR and the tria\ on whach tnL avoxdance subJect

' rna:haa the atquiS\tton crlteraon For Ln; uvoqdance subgects in Exper1-“73'
?fnt 1‘ thc criter\on run (1\e . e1ght CRs in a biock of 10,tr1als)

'-;enued to com soon a{ter the flrst CQ.l rar the av01dance SubJCCtS 1n _

-;ie reciprocal pairs in the ptesens expér;rent thare tendnd to be many ; , ,g;
."‘.ria1§”?nxerpolatgd betwcen the fmrst TR dnd the cr1té}1on run: .n-*_  _'_, -";5
deed._tne difference between these nid groups 1n the nunber of tr1als -;;'; 
| e»wtcn ahe first CR,dhd the cr1tericn run was Slgnlf!Cénu {U=42. 5, : |
fanz 55 E < _01) ﬂence, the pattcrn o- shoc?s may have beer an 1m- )

;‘.portont variable 1nflbenc1ng the pev.on ance of the yoked SubJects in
 the. Dresent cxperiment (aﬂd rot .n EXp9|11cnt 1) because the: crltrcal ' “iF“J*—%¥ffff4¥
fperiod of’shock pattern was. p*otracted in the prescnt experxment 1  ;.%  ~;5.5  -

'!f_ .




L Vo S SG#&RR? COHCLUSIOMS A'D INPLICATIO€S‘

*nantﬁrs was to obtaln expe|1nenta1 ev1denLe tha* wou1d beat on, the" '
' Af9u~ent that b1as aruvlng fron wwtn1n pa1r nlSnaLchzng in effectlve~
ness contributes to the avo1dance-yoked dxfference ohta1nnd in eye11d

”':ondit1on1ng The logic . of Experxnewt 1 was stra1ghtfcrward 1f thh- :'7,‘

o ’_cunpm 5

e :
. . - 1)

The purpose ef the research‘descrtbeﬂ in the Tast three

‘e L]

in- pair misnatch1ng in effectﬂweness dons contr1bute o’ the a»o1dance- S T

‘

(O?Qd difference then e11m1nat1na the ﬂlSﬂatcth Snould reduce theo
"ditference.‘ The strategy that was 1mp1emented 1n Expermwent 1 was - also
1_. ¢:5htforward Hatch pairs of subJects “for: effect1veners on. Lbe bas1s '

:,o. tnexr perfbnuance in a pre?1mtnary conda;1on1ng phase, and compare .

'“f’“ﬁ ults of avoidance-yoked condwtton1ng in- such matched pawrs witn ;pfi'

'_‘;ne bia* argument.wou1d be provided

*_xhoac \n pairs»that are fonﬁed by random an\gnment 1f the avoxdance- _"

fﬁred difference uerv sma!ler 1n matched than in randun pairs, Supporu fét ‘

Ta

-
L

The resu!ts of Experimﬂnt 1 1ndicated that the avotdanfe yoLed

L ,difference 1n asymptotic perfornance aas smaller 1n tﬁe natched groups

lf:than in the randum group HoﬁeVEF, the avoidance-yokr” Jlf‘erence nay

T\§§jé been smuller in the natchcd grbups bccause most of the subjecLs‘i~- .

in these groups. unIiPe those 1n the randuﬂ gr0u9, had reqchec a, nign ,/)  :<

CP Ieeel before they entered the avo1dance-yo~ed phuse Therefore.

‘-'..-‘_‘ a,-"

.,::{; :w~.‘;.;1og:;




ia}'towh this f1notng of a rnduced avo1dance yoked d1fferonce in "-“ ‘ };}." - : ..::o;
:~\"'ed pairs was. con51stvn..z1th the b:as argurant, 1t d)d not poo- :

vid onequmvocal supoort for it. lf' " '

| k noro 1nterxst1ng ‘1nd1ng 1n Expor1went 1 wWas that there‘,:':.rﬂ:& f
‘;efﬂ tno trpos of yoked suthcts in the randua pa1rs One tjpe of N
hfwc;eé suh}ect. \abeied |)pe 1 cv1denced faster acqu151t1on than ots -
;u.o.dance porxoer and tﬂnd»djto reach 2 h\gnest v score for a s1ng]e

_Ica. khat was highnr than that reached by its avo1dance partne _Thé )

fzooous ;on ef yoied sub;ect Iubeled Type 2, ev1denced sloﬁcr acqu1s1-_- -
::flor tbon 1ts avoxdnnce paroner “and thded Lo reach 2 hlghest CR score'rf7
'f‘or a smn,}ﬂ daj ;hat was 10her than that reached by 1ts avowdance part? _ﬁ

For two reasons, 1t was ,uggestcd that these T;pe—] and Type Z f,;' 

,{uh?J subjecos nlqht reprgséq& yoxen subgocts that were more. Pffect-"

| inlve._and 1;5' effectave, respectlvcly, thun their avo1dance partners

"rhe fsrot rcafon was tﬁat tho perfonnances that characterlzed the
fp 3. and Type 2, subject’ nere con51stcnt with the perforoances that-,,'ii_
Vo
'iulﬂ bo ex,octpd fron yoked ,ubJects that vere more effectxve, “and -

'.ess effective. than their avoydance partners.‘ The second reason was that ,..Jkogf”i‘

. .

—

-'.’h Proportions of eoch type of. yoked subJeCt were about the same,rand
An rondom pairs one wou\d expect that the number of pa1r5 1n wh1ch the
Vvoked subgec; was nore effecttve thnn its av01dance partner wou]d equal

ﬁth" namber of pairs in which the yoked subaect was less effect1ve tnan

- il* avoidance partner. ﬂj:; ; f ”;_;T .ff*'" -"?.9' | ‘Jf”

Addzttonal ,upport for the not1on hat Type 1 and Type 2 yoked - __r*_ : ;,f'

Q

7‘ ,os;bgncts represented those yoked subJects that were more effectxﬁe and j_ '

e .




N "

.;nt :ess ef cctlve. taspectavely. than the1r ad01dadce partﬂels was ‘?
| f!d&d by the results of Expcr1mnnt 2. In th1s exper1nent. a group

o€ foled Subjccts w8s given the protocol of snocks that-had been
erated by cne of the nine’ avoidance SubJECtS in the random da1rs.‘d
1"”}n -xper1ment l The condltloning effectlveness of this selected

7 *dance subject could be estimated frer 1ts rate of acqu1s1t10n i

relative 1o the rates of atquis1tion of the other suchcts in the avo1d-d~'

ance group._ Thc IESuIts 1nd1cated that the prdportmons of Type 1
&an* van 2, yoked subjec;s corresponded we\T to tne prOpcrt1ons of
: ';An cctive. and !ess effect1ve yoked partners that wou]d beL
' fnze'ted on. the basis of the.avoxdance Subgect s est1nated cond1t1pn
1r3 éffﬂcttveness . ‘;r5i.f‘ "‘_--T | '
| =dq St!ru1l.; aao CSs uere reQU1red fdr the rec1procal ydkxng pro-

aure. So, in addit1on to the ‘tone C; that had been used .n Exper:- -

- *rnts 1 and 2, light offset was used as’a CS in ExPeerEﬂt 3 A‘SO' in

't:d:ticn to the shdck ta the left eye that had been used as’ the US in ,"“T g

'ﬂf‘hr irst two experiments. snOCu to the rxght eye was used as a. US 1n |
| ‘zucr1ment 3.‘ Finally. the US intens1tj w*s reduced fron 5 mn to 2 rA :.
y The reciprocal yoking procedure was used 1n Exper1ment 3 to™

pro»ide two kinds of uithin subject. avo1dance yo?ed contrdsts. In one‘l

g rﬂd of contrast, g reciproca1ly-yoked subJect rece1vnd more shocks

'-‘dartng acquisition in its.ynked cond1t1on than 1n its avo1dance cond1*1on.,g'”

,-)
in the othpr kind of contrast. 3. reciprocally-YOKEG JUbJECt rece‘”Ld

frher shdcks during acquisition 1n its yoked COﬂd1t10n thﬂ" ‘ﬂ 1t5 BVO*d" S

ln Experinenr 3. there uere some changes made in the condmtmon-;3wi-




e condvtionf' The: logtc of Exaer.nnnﬁ 3 hﬁ' thc fol1;ﬁ:1ng' If a

- °

s:“‘ﬂct pelformance 1n the yoted conditton were a d\rect funct1on S

of whn;her it received ﬁh}eiggr fewcr. shocks than it ﬁgu]d have
.vc;nzvnd 1f 1t hgd bcen undnr thc avo1dance cont1nuencx&\then 1) a
5 b;ect that received more shocks in 1ts yoked cond1t10n than 1n 1ts
dance condit1cr wou1d evrdence more CRS 1n the former than in the
 . 1517 :er.land ?) a suégect that rece1ved°fewer shgcks 1n 1ts joked con- ;f
';?. oﬁ than in 1ts avoidance|cond1tion wou]d ev1dence fewer CRs in the
| ':"rvr than 1n the 1atter 7 _ . | ‘. o _
This logic has extended to 1nc1ude the fo]]owxng - If'é*sdbjectw-
| 'rcvﬁxaed ;he s& 2 nunber o‘ shoc?t 1n 1ts yoked cond1;1on as 1n 1ts
. .n{dance CDﬂdit?On. 1t hou1d eVldence cwnuarable an0unts of cond1t1oned '
| "6590nd5n3 id tne txo conditions in order to ubta1n a w1th1n sub;ect |
B _f r*t.f’a'st: in which.;he nuwber oF shocks in the avo1dancc and yoled CUn-
."Lzons nere tﬁe Seﬂe. tre seir-yo?ing prncedure was usod “In th1s '
__"'*scchrc the protocui of snocrs that was generated by 3 glven "UbJECf;" :uxfff f‘. ﬁ -
1i_unu*r the aacidence contingency was subsequent1y 91ven to 1t in a yoked - R
r*ant chce. not only the number, bu: a]so the pattern of shocks was
“Aho same in both cond1tions. P f k",:‘:‘;”-."f-"  -37'  ',J15  ."
The rcsuIts of the Hithin~5uhject contrasts 1n Experiment 3
: 2ndicated 1) unexpoctedly a major\ty or +he rec1proca11y yoked Sub—' 7
"3 that received ﬂor& shockﬁ in their yoked conditlon than. 1n their   _ : }_ f- Lff
;toidance cnndit{bn evidenccd fewer CRs: 1n the former than 1n the L R

-ycked subjects that received fewer shocks

latxer. 2) the reciproca11y

nd1tion ev1denCLd
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fonpt LRS 1n the former thAn in the Idtter. and 3) althouqh the fe]f-

k r.»d suchcts dxd not ev1dence comparabie amnunt; of cond1t10ned re-";j
‘}‘mnd1Wﬂ in the two phases. the nunbers o' tnesc subJects that cv1denceo
.‘”Ttl and fewer CRS in thelnﬁyoked cond1t1on (Phasd 11) than in- the1r 2
'1'h.o dancp cond1tion (Phgse I) natched the nqucrs of suhjects 1n a con- _-‘l
‘L'rol Group (that rece1ved avoidance cond1t1on1ng in both phasns) that
',.yenfed more. and fewer CRs in Phase I! than 1n Phase 1 _The,-'
'_~nnc1us10ﬂ that was drawn fraw th\eret of f1nd1ngs was thah thc pattern.

2o well as. the nuwber of ShOCxS was an 1ﬂgortant fac;or de;Lrﬂ1n1ng &
‘xu,Je:t's perfonrance 1n the yo*cd cond1t1on and the cgplanat1on that ;; ' e
FRE gchn for the unexpccted first find\nq was that. di;houch those.._"j'. ; ” ‘-:.l‘L_
“;;,Jccts veceiveu nore shoc$s 1n the1u yokedwsond1t10n Lhan in the1r i: . -L L : \'

c u-nce cond1t1on thcy rece1ved the)r sbocLs 1n the yoked cond1t10n |
' .'p. ern that Was not sumted to theﬂ u‘f 5 s ‘f, ,'1- ' "*_v BRI ..¢f  °

e It was saogested that the pgttern varzab1e quht also account |
-_?orcwhe uncxpecued resu1t' of the betmeen—fubject avo1dan:c-joied '
) rast¢ in the rec1pr0ca1 pa1rs | These results 1nd1cated that there  -"’

n nn ed go be fgher Tj+e 1 than fype 2 yoked suhge:ts in r-hese randon pa1rd{ig 3

7 thdt somc yoked subjects that rece1ved aore shocLs Lhan they wou]d
i..hgva rpcpived i‘ they had been under the avo1dance contthgenca fa11ed P
."9 nfidvnce faster aCQU1sit10n ;han the1r less effECtIVE avo1dance Part-f' !
.,»r‘rs.  Tnis fiﬁdlng had to be recongwlgﬁ w1th the f1nd1ng that' there ;_°w, ,,'-¢ f .ffi
were ébout equal nunbens of the two types of yoked SUUJCCtS in t“e _ o

andom pairs in Experxment l. It was f1rst foted that, due to the changes ' 'f

| m the conditioning stmuh, _condmomng procepded generaﬂy ﬂore A A

o' '_ _: ‘_ ‘?
Lot REE .
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‘r!owly in Expertnent 3 than in Expenurent 1. Further anaiyﬁes‘ihdjcatéd

"'re the period between thL trsa] on nh}th an av01dance sub;ec” )

!

',nwadenced 1ts first CR and the: trlal .on wh1ch 1t reached the acqu151t1on

v
.

G’

,cw nemon was.

: "U‘)‘LICdI per\

e

n‘!penc 1n Expe|1nent 1, and rnt in rapor ent - 1, because th1s per1od s

= "ﬁclusions _'p .

nger for the avoxdance subgects in Experlment 3 ;han

“ e

far ¢hos; in ExpL l,ent 1. S1nce thts per1od vas consmdered to be the

o ; ;1ch the patt&tn var1ab1e cou]d Have 1nf1uencad\a-'

,ared subject 'S acqulsxtaon ptlfor! nce relat1\e to that of ILS av01d—

\nfc partncrs it was SUY qeshrd tnat the pattern var1ab1e exerted 1ts

'-p—
l

w%s prc;racted zn Exphﬁw.ent 3 due to the sﬂcwer cond1t1on1ng rate in

~

tnqg.e;gerimgﬁ;,
The ;esegrch dcscr#“cd in th1s papeF\began as an att&ﬁpt to] .

cirect1y test Church's (r?ﬁﬁ) b\éﬁiargUcht in, the rabb1t eyn11d con-

c1tioning preparat\ﬂn., Tre rc»1on at th?\butsut was that blaS was an'-:

. effect thaf spurIOJsly 1n lutcd 1nstrumenta1 yoked dlfferences 1n the_ 

dzracwion of \nstrumenz;! sup€r13r1ty (cf warml & Sternthal 1967),"

and Experiment?\ wasidesmgned to separate any blas eflec; fkon the effect

C!“ne avoldance con;inrenc; 1n this preparation chever.‘the attenpt

B 7> separate‘ﬁhese tso effects in Experincnt 1 w1th 3 pre jOke matchtng

proceﬁure ua& un cccssful | hcvertfe?eggﬂ the results ‘ot Experrwent 1

. dxa prov1de indirect evidence to support the btas argument, and

) addit{onal supporting y ence has provrded by the results ofvExpe11ment5

-2_and,3 That is. the results df the between -sub ect, and~w1th1n-‘

“--..
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gtot avoidance-yoked contrasts in thesc pxper1ments supportcd the _

' cnteptuaiizatlon of a yoted subject as’ one that roce1VL, ‘move, or fcaor
_ sn;cls and 1n a. different pattern than it wou]d if. de!wvery of shocls'

were contingent Upon its own behav1or. The f1r t 50nc1us1on, then,

is that differences in. acqu151t10n perforwance between avo1dance and ;g
e d

o

“-;oied subgects in tho raob1t e/clid COPdltlcﬂ1rg preparat10n are thc
retu lt of bxas.. 'f_ -‘:‘1.1 R ' !
Since the observed differences in- acou1s1t.on perfonﬁ:nce
tebeeen tho avoidance and yo&eJ subgopts in these exper1ronts were
ttans1stcnt w1th the b\a; argu"ent; one cou1d rozntawn that there hoo no

ef fect of the avoidance contingency ggg se on. acqu191taon 1ndeed

‘t»nadance conditioning in this preparat1on couid be V)Ehed as a case

" - e

bf‘tiasstcal cond\t1on1ng - 2 Spec1a1 case because of its oart:cu1qr

=llocat$oo o fUSs. Horever, - the results of hxpcr1mﬂnts 1 and 2 1nd1cated

that the avoi 'nce contlngency d)d contr1bute to the na1n*erance of
he'CR,_ This fxnd1ng 15 consxstent wtth the “necd" argu"ent *hat uas

-_‘ornuiaﬁﬁb by Hoore and Gormetano (1961) to account ‘or the1r or1g1na]

finding. of an avo1dance yoked eye]id cond1t1on1ng d1ffercnf0‘ ﬁo
| SUPErior perfornance of Ss in the 1n;trunental proccouro ar' ars to,be .
idue then’ to their receiv1ng the UCS when rnéded, 1 o., wnow the CR )
 5faiIs to)oocur uhereas. no such consistent rtﬁﬁﬁmonnhlp eylsts for tho .
-.ciassxca1 partial reihforcement procedure (p 558) And§ dn a more
.“(-f:o_mal s:totement.‘_‘:f, : ' | " S e
o L ‘ R e e
| ~1f one were to assume that the re1nforc1ng 1 3 "‘ f{ :“}.J"\\_“;'

effoct of the UCS 1% somn 1nver5° functlon of .

5‘_ .‘r—'- .

. - : o o Lo & . - . '-‘._9




o

. }the strength of as spc1atxon bwtveen thL CS and thp T
- CR.or.varies with §'s presu satconditioning siate S
(Bower & Theois ghw). then.presentation of the ues
would have 2 ﬁdr‘" . effert on responsd probability
~ when the CR fails to occur and a small or.no effect . -
- when the cR dces occur. . Since in the yoied c1ass1ca1”
'procedure any number of trlals may’ occur in which -

i . neither the CR and UCS eccur, - it would be cxpected - _‘-_i ‘

S “that for an equal nurber of bCS pTPSCntaL}OnS these.
- : COH!\H"QDQIE" would lead to tn.erwor perforﬂance
e (GOTWEZcﬂO, 1965 p 5?) R

‘~resuﬁab¥y. the 1npact of th1s argument wou]d be greauest durlng '
rat n-enance when’ shocis ochr most 1n‘requent1y (c.. Pupka, dassaro
Pnore. 1968) The second conc]us1on, then, is that‘the-rxnd1ng

B ‘n:t subjects under ‘the avoidance cont1ngercy cv1denced better~ma1n-”'

.

' uenance of the CR than subJects in. the yoked cond1t1on is cons1stent e

lhlth Gonnezano s“need aruument o _ f' A ; o

troi 1cations

'Fﬁﬁ\: ' ;f% irce the resu]ts of- the eyelwd cmnditioning'expefiments 'f;Q

CEscribed 1n the 1ast {hree cﬁapters*prcvideu support for the b1as

fﬁ! ent thesa results contrast Hlth the results -gf earlaer SuudlLS o

. .(xerrant \968. ﬁwier Anderson & L1eberman, 972} 1n wh1ch the bwas

'a'gument d;d not receive expenmmental supporta Howover, there were

*Lveral methodologwgal differences betueen these stud&es and the

' ﬁxveriments presented here These nethodologxcal d1fferences cou]d

account for the d1fferences in results. and mxght a]so afford cTues con- .

"cern!ng the prevaillng condit1ons undur whaeh bias is nost 11ke1y to"

:’bﬁ present in 1nstrumental-yoked corpar1§bns.‘ :4:&;;

P




3 . 1

s shock in: the f1r§t phase- ln the1 second o
ght to test the b1as argument 1n tﬁ%1r B

‘{"Lo the, former than to the latter Thg results o lthe exger1ments

— ;;f Terrant (1968) found that xnerfest1ve a“oidance subgects 1n f,-f’
o I '-

'n;zan G&R conditioning failed to shaw an 1ncrease in_ thn magn1tude of

Jhe.r CRs-over trials That 1s. Lhe CS US pa1r1ngs that £wase sub—

- .

-flgec*s ccn;inued to recaive.dxd not prodee an lncrease 1n the dépendent

e 4:
v

'rpusure of 1earning 1n his stud& C\gar1y, the bwas cannot operate in:

f?a condiiion1ng preparation in whwch the deswgnated Lnstrumental response'

L f i

: dces not increase as 3 funct1on of the number 0, CS US ¢h1r1ngo. 1ﬁ ’

"Vfon'rhst to the relationship between CR anplltude and the number of
1 ‘tﬂ US pa1?1ngs in the GSR cond1t1cnfng prgparatwon, ant1c1patorf '

1‘=§losures iy eye!id condittonﬁng do 1ncr£afe as é .unc¢1on of tha ﬁunber

&

"'bf CS-US pa1rxngs n bossxbl% expianation for thas d1§par1ty is tnat
‘5eyplzé cqndit1nning involveé the 1nnervat1on of. skeleta1 musc1e, wnllﬁﬁ  -f

SR conditioning invoives the 1nner¢at1on of smooth muscleg xn th1s f:f,“‘

- _regard‘ Terrant (1968) proposed a d1sttnct10n betmben dascrete depend--

ent variables (e,g..qyel:d closure) and ccnt1nuous depehdent va?1abies

(‘ 9 . GSR) and sungefted that the h;as arguuent may be more app11cabﬂe;f'“

o

ﬂescribed here are in agreement with thig suggestlon ,Ff-i‘fgﬂ
| ,\\\ In their ffrs: experiment hazer anberson and L1ebernan .;-~
‘ ’1?72) found that 3 group of rats that cou1d escape shocL in a wheeI-v

Lurh chamber in the first phase shaned s1gn1f1caﬂt}y nere shock- _A53;3~

EItrited aggression in'.}fighting ch*pbnr 1n a subsequen» phase than d1d

‘hczr yoked partners that re;a1VQd the . same’ amount ofawhescapab1n

*

;:,.

P 17), thesé 1nvestigators sou

expnr!ment (see Chaptef‘], .




,.,A . -

nrradt@m However. thé appltcat1on of thc b1as argumunt 15,complicated{
'tn th\s case bccause the1r paradlgn 1nvolvns two separate phases
fnrv one can dctermine how ntsmauch1ng magnt g\ve TISE 10 b1as, one.
/

.'JSL specffy\}hc relatlcnship between-the effects of shock in the

‘ gel- ‘urn chanber in the first phase and the aggrL551on raq‘gnse to,

x

-hock in the fightidg chanber in the sccond phase. Hhat tmc relat1on-'

.fship is. is not obv1ous.'and in Lhc1r rend1taon of the dTﬂUTent, . ‘k

- ;‘”a\er et al. do not state exﬁl1citl; what thev as;umed it to’ be On the

-

<Vg;nnr hand in -he cyel)d cond1t1oa1ng preparat1on, “the. assumed re—t, CLo L
‘a 1uﬂ'h\p be;ween the US and the desrgngted avc1dance response 15

: oLv:ouJ. indeed one can‘re‘sonabty as;ume tnat Lhe av01dance resnonsé\ﬂn

1-5 a dirf:ct result of thd P’.S -{is paxrmgs Thts dif? erence betuenn

'-gnese two préparatians in the d1rectness of the asgumnd re.at10nsh1p

Wil

»p.wagn the event and the respanse maj account for tho dxspar1ty 1n the )
:cs,,jl.,,,'-'f.”l_'. " ) h _- - S I_" .

These ccmparxsons between tne results of the eyelxd cond1t10n1nc
D“rsments pre;entcd here and the resd?ts of ear?xer expe:1menus tnaﬂ

»

| 'vxa.incd the btas argument in other preparatmons suggest that b1as 15‘ '  ;-; R

rost Iikely to be, present in 1nstruwentai—yo?ed comparxsons Where it

event has a. clear, and rel1ab1e, T
f.f\ _' .

can be reasonably assumcd that the

‘fect on the designated instrumantal response Tncre.are, the im-

icaticns of the results of the e;par1ments Pfese"tEd h"e “°“1d b” ?'_;' f = jh ;

u"_,trongeat for 1nstrumenta1

-

-joLed conﬂarxsonr in whqch these condatons}

" i""—' ;_.

gobtpinb

R C
-~
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Sewarai;2;s urentai-yokedcomparisons meet1ng these cond1t1o
qprch program tha? has sought to determ1ne whether

"rxce appeared in
h1ns:rumental condit1oning can occur in insects Horr1dge (19623 in-. ; ’

7.?rcdaced the yoking. procedurc into thws progran‘;f research. The suba ' e
jects in his study were headlnsr cockroaches and 1ocusts w1th al? 1egs" | |
;Q:ccpt ong rﬁmoved. For the expcrimen;al sub39cts, the Teg was: sus-‘

“rndnd over 3. saline so]ution, and ;hese qu&eccts rece1veJ»a shock (tu, »w: R

;ne leg) «nenevev they drﬁpped their Iegs bp]od the Surfacp of thé

)oked contro] rtner. For’

ﬁs"lutton Each ewperincntai subgect had

o5e ,ubjocts. the cont1nnencx bﬂtwp leg: pos1t\0n and fhock was not -

‘h'n“ect.;lnstead 2 yqjed subj rece\.ed a shocr ﬂhennver onyg Hdﬁ S A
g% 31vnred to its experwnenta',partherl

!n the £} st phase o?-ucrradac s study, pawrs of subgects'

;n'rr given dﬁ 45 min of instrumental yoPed training.- In the test

J

 ofiase that bedan N0 min after the end of the tra1n1ng phase, the 1n-".

rw*ental contlnjﬂncy Was, DUt in effect for thp qubJpcts that had been B L
:5" tﬁe yokcd conditwon 1n the traaning phase. and the 1n5trwﬂnnta] con-
{ :
' tiﬁgcncy remainad in effoct fof the experrmenta]-subaects --Thc resuitr

1%n~1cated that during the’ ‘irst several minutes of the test phase. the

expﬂrimpntal subjects recetved signifwcantly fever ‘shocks than did- the. : 'r

sub:ects that had been yoked 1n the tralnwng phase ' Horr1dge conc1udedb

f;on thege resu]ts that the experxmental subjects ad 1earned an'

fa:sociation betueen the pusition of their 1egs: aﬂ the dellvery of ShOCP»L :

| Huwever. Church s (lgf‘) bias argunent,couId be. app11ed to

" the instruuental—yoked cumparison in Horridge $ (1952) Pfeparat‘°“ Th? t'.




' ;)ygrn ..... tuo_cASes.

U“ent ﬁou]d proceed in the folloﬁ1ng way: The Sfoek as Herridge |
roted, uncondit\ona1%y elicits leg f]ex1on 1n the,e anxma]s hsé@ne
f&ha’ insects d1ffer in their reac 1v1ty to shock, 1 er, that some -
-ﬂr;eft' require fener-shocks nhan others to—act‘the fhe1r nﬁtor :
's.::wws sufficiently to produce 1eg-h01ding. and feuer per1od1c shocks .& - 1 L

_'f"a-eafter to haintain this activatxon \evel Then random 3551gnﬂent -.'. o

&

V_ec "a*rs weuld lead to sorc pairs in wh1ch the exper1mcntal SubJECt

,15 rnre reactive to shock than 1t5nyoked partner and other pa1rs in’

-

mFiCh the experinentai suhject s Iess reace1ve to shock than jts jOﬁEd

7[partner._ Let us examine the expected results of tra1n1ng in, each of:

S . ._ ‘.‘..’.
.

2\-— e _‘ - -

o !n the gase in wh:ch the experzventel fubJect 15 more re-'

@

2¢ t\\e than {ts- yoked partner, the exper1menta1 sub;ect would take a

. y
o shotia to reach the act\vat1on 1evel reouitéd to produce 1cg ro1dwnq, .

- 4

ang 2, feu shocks phriedically thereafter to ma1nta1n thi E levc1 ts
ed par{ner would not receive enough shoc?s to reach the aCtIVauIOH

“”1~7e1 'hat it requires tp pzoduce leg holdan, and wou]d therefore main __a-‘=‘;
- R

tain irs log in a lowered positlon. }n the o“her ca;e, the yoked sub-' f" 5"Tf.
Ject Hﬁuld reach thﬂ criter!on activat:on 1evel quackIy, 1ts 1n;tru-

rental partner would conttnue to receive shocks untx] 1t also reached the
-tri:erxon 1evel Hence at thp end of 40 to 45 win Of tra1n1ng, aa
.““0 prer!mental subjects but not 311 the.yoked subjects. would be o

- csaﬂt:tent]y holding thetr leg; in-an elevated pos1t10n Th1s d1fterence

between the groups at thc outset of the test phase could have praauced | L '. -

early part of tn\s phase Event-

tﬁ* difference 1n perfonmance during the




: ali.. thc yoked subsects that bad not rcce1ved-9ufficient shocki'- .

oin 'h first phase w0u1d reach

-»:*r& were pre ent in his study

.srad 5ubJects during trainxng sugqests

Lhe cr1;er1on act1vat10n level and th?$

cauid ¢cc0unt for the fa11ure 10 find 3 01fferenrc betwcen the onoups -
/ P
3
atef in ‘the tcst phase.-

Although Horrid e (1962) d\d no present the acqu1s1t1on

ta 1n his paper. his descripfton of the behav1or of two types of

a4

tnat the two tynes of mxswatched

As the followlng quote rcvea1s, the

1-Lrauaor of these tﬁo types of subJects Has very s1m1]ar to the be-

R exn&riménts prcsented here L R fl}V

n

-..*nﬂ Su’gcsted instead that 1earn1ng

i thc training pha.»c mh 2 m

o 0‘ shoc?s may 3150 be

Later 1n this paragraph Horridge expressed reserde1ons

B rawi r of the Type 2 and Type 1 yoved subgects 1n tho randan paxrs 1n_ .

PR

. Z“In about ha]f tbr inst nces the R (1 e. ,'yoked)' -
7 animal movas its leg- ruftexlj at first in-response >
. to each shelk. byt then adapts: to. the stizulus and
o ~ hangs I\mp with Titfie movensnt. “In ot er instances -
. the leg is raised ot the first t few.shochs [ 'which
v usually come pepidly. cince the ¥{: e.._1nstruﬂentan
animal is fnitially actxwé] and it no; thE“’StJy )
up for'nany nlnutFS {¢. o o a

- - A . . -

abcut usind'ﬂ

. an instrunental -yoked dtfferenue 1n training as evtdence 1or 1earn1ng, ,

“he. assessed in the test phase fo1lon

win retentlcn 1ntcrva1 hOfﬁV”r| al-

I ‘tﬂough conditions in this test phaSe w&re 1dent1ca1 for bﬂth sub;eutrf;- -

a 3 i -_‘.,.‘ _..

Abthough this arnuwﬁnt has.

nu&ber of ghocks on the. activation level. of the mator systan,
important 1n th!S preparatlon e

the. puttern

focus'ed on the effect of the '




113

;n 2 pamr._the d\fferences that were obifrved 1L this. ph 5¢ cou]d‘

33 111 have been duc to thﬂ effects of the bxas in the yormng probcdure )2

vhgt uas uscﬁ durfng tratning

A\though Horridge s (1952) or1gxna1 findlng has been re—, ".Tt;

'?l‘ckted and extcnded by several other 1nvest1gators (e g s 1senste1n

- & uChQﬂ, 1965 Pritchatt. !968 Disterncft 1072), no attempg has been/
.*1 c to uest the b1as'argumang 1n thts prevarat1on Unfortunate] the

‘ .resalts of the experiments descr1bed here 5uggest that..nf tne b1as ._f_f
f-ﬁs present. its effects cou]d not be separated from poss1b]e effects

14 the instrumcntal contingency

o

R



 APPENDIX A

-
£xperiment 3 The numbers of rec1proca11y-yoked

FIN

- subjects. 1n each set. that received more, and fewer, shocks in;;g'
;:jtheir yoked condition than 1n their avoidance condition. and of:“
Zf'thesc, the numhers that evidenced more, and fewer. CRs in the\r_“;J’f_i.fj'.lf;;f?'

e yoked dﬁndition than in their avoidance condition;]'ﬂ'yff¥




, ™ -‘.,‘--‘" ‘4

Csetd Avoidance 1 d’sT-usL j;r;Yoked s~ usR

3 received more shocks.,frT? 2 evidenced more. CRs =
W 1~evidenced fewer CRs'

‘.,._

2 received feuer shocksf*:‘ 2 evidenced fewer CRsf-,f |

1 &:meived seme number of ‘f, l evidenced fewer CRs”

hocks RS PN
TokedAI CST USL _'  Avoidance II CSL-US

. ) D

2 regeived more shocks 1Jf- 0 evidenced more CRs

T

3 received fewer shocks | 3 evidenced fewer CRs

;kﬁ_ AR e N:”:‘_ | 2 ev1denced fewer CRszﬂ:i-f?

N7

1 received same nuaber of l evrdenced more CRs 7'f L"‘:?"

shocks

‘.set:eﬁ Avoidance 1 csT-us Yoked 11 cs -us

3 rece1ved morershocks | . 1 evidenced nore CRs

evidenced fewer CRs

"-l 3frece1ved fewer shocks .3 evidenced fewer CRs }'*3' |

3 received more shncks }=; 1 evidenced more CRs . :
Cha] 2 evidenced fewer CRs

: ”Jffi 3 evidenced fewer CRs

st Avoidance I.CSL-US

e zureceivedfmore shdeks;

AR ev1denced more CRS

: 5E‘idenced more (R RS
Ifevidencedrfewer CRsf{j:aL'

3 evidenced feier CRsﬂﬁjfek-”"°-y*r‘f*”'




Setd -

Yuked I CSL~USL

@ received more shocks
T

Z’received feﬂer shocks

| Avoidance ll CST-USR

0 evidenced more CRf

. 4 ev1denced fewer CRs |

2 evidenced fewer CRs

+

. ;' Avmdance 1 cs -usR.'- Yoked 87 csT us.L

e

1 received more shocks

5 received fewer shocks

Yoked=1 CSL-USR

5 received more shocks

1 received feuer shocks

L%
.,

\
hvo1dance ll CSc~US

1 ev1dénced more CRs |

5 evidenced fewer CRs

0“

-~

1 evidenced more CRs

Q evidenced fewer CRs | -

1 evidenced fewer CRs

& -

ey
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