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'rht! p?"e'J~Dt th~.,:15 cor,ci!:lta o! tt;o ~-rcrir.i:-.r\t -, ueai:3.0•1d to an.::w~r 

quest.im1s r e f ::;,•,J i n o e-tutiy by Marx IJnrl i{1.n.·phj (1%l) . Exp..:ri.Jnont T 

s tutl:J c.cl L:1.c q~•ca tion \ ir•c l hn · ciiecr5u h~'lti vr: t,.i:eiuing was n-ac~i:wry rc,r 

ef\ tar l h :hin:; n.."'l c!f~ctive s ecc-11Mry 1:..0tiv-i..tor . 'l'.,o irours of rnts 

e;~~l!...'i-=::H:1.:<l <!1 ifets:o tiG.l £ood-buz:;cr i!:X])O~vrc 011 Uays 1- 3 of tho e>:r~l."­

irumt. },'or oua ~rc•11p, fb ;:1•1 f-lld bu:n :cn: t nr-:c a l (.~,ll)'c!' ps ii-crd ; t lLit pnitlng 

of ioc.,d and buzzer ,-:ze oe:r~ly t uripor2 l I C:evoid of r.ny intenr~ing 

c:!is...:~·mic.Eatlv.: tra:lu.int; . For t"t1e otbc r group , food enc la.1.ZH,:C ~~¢?c 

n-.rvc.t p t:.:lr3d. On D.:i:,-[; /1 - ~~ L1lJ SG ucre gi·.'L'!.I o.cqu:.:.s~tjon C'!'a.l..ni1,g ~f a 

sJnple ruritt~y r _spc,w C:l , 1:bc buzz~r t ~s P.bo..:-nt Jurir,g tur.1,.ay acquisition. 

On D~y 6 , !}_s Wl!t e t.eal:c·d fo-'t; r cs!J<it{IH. t'C" .,:,:~ t1!:ction . Tb.: bw.:.u:r ,:r.s 

int;:-odu~c.-\ o~ the ! lf th e.--:.Litctlc.•'!'. t i:i!I 1 i.!td C'Nry fiflh ttbl th~r(!af t cr . 

':i'l•~ 1·,-.st11 t s :1.n<H. ci1 ~cd no <li Cf' orc.~'!t: be:tw~1 n :;t-uup.s , c!.!lo \,'!:'re intr·.:'.1'1reted 

to HC'.'.l\l tk:t dieu:iu1t,J Liv~-t'i:a..i.nlng waa n~ce..e:.rp.ry for cst~_, li~h:Sng un 

c:C £El1..: ive: s<:,co 1dar;r mo t i •.r~t cn: . 

r.xr··rfoic.nt Il ii..r;b::. t-J znt.:!rl t'c.u effect.:s <•f t;1c i=cin:;o-i:cing prc.,pc:.­

tif'.s <..'f u. ccr,diti onad cue on t·ai;l.sL::ncol t o t.xtiu~ t :l.on. 1.'his J~'U-S done i-n 

c1.·dcr t..o a~· EuH1 the j1.:r. t.if:i.{•<1.tiou of !fai-x e::'ld ;forpny' s s ~1ggcie-; tioo to 

r LtJt:'-1~ $~condl.ry r oinfo:rc cre nc secondary :notiv.11:ors . The ~perinc•it.e.l 

p1."vc~dU1;a of r":p.::1:J1Lc:nt II '7.!:!S ~ r eplicat ion o! F'.1.pt;!:LiJr.ent T v.it~1 one.> 

major exccptinn. bu,hig t hl! t l!st of rc.eit.tant.:c t ~ t -;:, t5uct:i<m, tl::.e 

bU2.Z•!r mu; sou..ic~~d .il1 t.he goal.box: (C~). 

The t ~~ult~ in~icar.~tl tr.~t the pa irod f s ~~re s tronr,er in res i s tanca 

t o c.:.-:tinctbn. 1'hfo fiuH:-g c:k rnonsl"":et.t:d t h~ e.ffoct:ivone.sa of t!-ie r (.d n­

foz:c~r g pt: opc.'.!.•t: i ~s c,f ;! c,')-11ditio.ned cua OJ' t'csict~nct: t o extinction. 
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Taken togetbe:r, all three experiments (Marx and Murphy, 1961 and the 

present exp~riments I and II) suggest that discriminative trei.ning 

is not nec~ssa:.ry for establishing a secondary reinforcer but is 

necessary fo~ eutabli&hing n secondary motivat~. 
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CHAPTE l 

INTBODUCTIO 

The principle of secondary reinforc ment holds that as imulus 

can acquire reinfoTc-4ng power whe.n i is con·el t d v h th occurr nee 

of a reinforcing atifflulus (Schoenfeld Antonitis and Bersh, 1950) . 

More specifically Ht.all define a secondary reinforcer as: 

Coroll ry 2 nu ral r ceptor impul e which occurs 
r pa dly and consi te tiy in close conjunction with 
a reinforci g stat of af airs, wh ther ri.mary or 
secondary, will is lf acquire the power of actin s 
a reinforc ng a ent. (llull, 1951, p. 28) 

It should be no ed that Bull ' s definition of secondary reinforce­

Ell ot requires that the relationship between "the neutr-a receptor 

pulse" and he "reinforcing state of affairs" be merely one of 

emporal concig~i y. Skinner (1938, p . 224-252), in contrast , as rts 

tha seco dary reinforcement effects occur only when a re ponse is 

followed by a eti ulus ~,hich functions as a posi iv discriminative 

stimulus (SD) for some further res onse, such as e tin • The Skinnerian 

position considers that discrimina iv trainin is required for establish­

ing a tim.ulu as an effective secondary reinforce~. In discrimina t ive 

training, the subject(!) l arns to respond only in the presence of the 

givens imulus, ince Si only re~arded if it responds in the presenc 

of that give etimulu • 

Certain experimenters do not think such selective reinforcement 

is neces ary to establish a trong econdary reinforcer. ~atner (1956) 

perform.ed an experiment in which a c !ck immediately prece<i d the d livery 

of ~at r during magazine training. D~ring te tin , all responses by 
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th e peri ental group produced the c ick while responses by he control 

g oup did not resu in th click . Both lever presses nd appro ches 

to he dipper were r cord A i nifi ant diff rence in the numb r of 

b presse for th c ick (exp rim ntal) roup and l, no-cl ck (control) 

group wa ob~ain d. Bu threw a li tl diff renc in th n\.11!lb r of o 1 

approaching responses or in the numb r of bar presees follo ed by oal 

appToaching respons s . lt i posei l that djpper-approach was reinforcing 

as well as the c ick. But if hearing the click was a secondary reinforce­

ment, one would expect less dipper-approach since 1 would alr ady have 

received secondary reinforcement. This would work to cancel the expected 

effect of more dipper-approaches by the experimen al.§.. In general , 

the resu ts suggest that a stimulus may be r inforcin although lacking 

discriminative properd s. 

Other studies supporting Ratn r' (1956) findin have been 

Teported by Ferst rand Skinner (1957) Gollub (1958), Wycko f , idowski 

an Chambliss (1958) , Cro der, Hill, Hodg and ash (1959) , and Reynolds , 

Andrson and B sc::h (1963). All of thes studi have hown that it is 

possible to establish a stimulus as an effec ive secondary reinforcer 

in spi e of the fact tha th proc dur did not involve di criminative 

training. H01.1ever, certain experimen ers argued otherwise. They bave 

shown in turn, that discriminative tr ining i a necessary and pee.Hie 

condition for establishin any measurabl econdary reinforcing ffect . 

In upport of the discriminative-stimulus hypothe is, Schoenfeld, 

Antonitis and Bersb (19.50) r n th follo n et dy~ They divided twenty 

male albino rats into exp rilnental and control groups of ten rats each, 
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equated on the basis of operant lever activity for th~ last two of six 

days. Titey ~hen conditioned these two groups of rats to press a lever 

by presenting food pellets after each lever-press. One hundred reinforce­

ments were given each~, fifty on each of tvo days . For the experimental 

!•,alight st1mul.ue woe correlat•d with each reinforcement. The light 

appeared for one second tmroediately after the food pellet was delivered, 

1. e., during the time that the rats would be eating the pellet. No light 

was presented to the control group. Following bar-press conditioning were 

four daily extinction sessions, each one hour long. For both experimental 

and control groups, bar depressions were unreinforced and in no case did 

the response produce the light . Such a procedure intervening b~t~een 

conditioning and test phases was designed "to reduce the strength of the 

response to a level where possible secondary reinforcing effects of the 

light could more easily be detected" (Schoenfeld et al, 1950, p . ~l). 

The last phase of the study consisted of test sessions , each one hour 

long, given on two consecutive days. All Ss were unrewarded and every 

bar-press by anil71als of either group produced the one-second light. The 

groups did not differ in the number of responses emitted in the test 

sessions. 

On the basis of their failure to demonstrate differences between 

tbe ell:perilnental and control groups, Schoenfeld et al (1950) concluded 

that the light in th~ir experiment was not an effective secondary re­

inforcer. However, Cotton (1963) has pointed out tbat the Schoenfeld 

et al study lacked an essential control condition. He suggested chat a 

thil:d group which would receive light intervening between lever-pressing 
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d eating hould hdve been r n 1n or er to de:non c-r~ e t t ordi ry 

eco dary reiuforcen1ent effects ould appear wi th exi~ting est 

conditio • Nevertleless, Schoenfeld et l's ~nding£ strongly a sgest 

hat eecorula1:y r i.n!o1:ccrs 1I1 t have posi ive diocriadnat ve etimul 

propertie to be e.f~ctive. Subs quent stud es by Notterma.n (1950) and 

McGuig n and Crou ett (1958) have pro~ided furt er support for Schoenfeld 

ec al' (1950) origi findinge. 

Mor~~ cently Mane nd M rphy (1961) ran a study et:i.ploying th dia­

cri.mina ion tT uint proced c. Th ir tudy was deaig d to sho tb 

motiv ing propcrti.cs of cue ich had been pa red with pri:m&ry r -

inf o:rc em.en 't. Initially all bj cts (Ss) vere taught: a head-poking 

response i e tr ning box in orcle1:: to obtain food Fellets . S b-

eq_ue.nt to c e ini ial head-poko training, the experimental Se and cootrol 

Ss re. eived d ffcren:; treatment. The 11erimental ~s ere given diacrim-

at v traini g wic' 5-second b~z~r a the discriminative atimu1us 

E ch S - s v need int e traini g boz for 15 second£ before the 

buzzer was sound~ or f "Ye seconds. On~ food pellet as drop-ped into 

be food conrpa-rtment of the training box accotap nied by be buzzer 

OWlding; it rrived pprox111Ult ly one eecoud after the onset of the 

buz:r.er . us fox the exp r1mental §_a,. food was al ays pr ced d byte 5-

second buzzer. All exp rim ctal ~ received 30 presentations of food 

a,nd buzzer p 1r1ngs per day£ r threa ya. The contro Ssh d thee e 

toe 1 f food and buzzer pre entations. except focc and buzzer ere 

lvays &eparated by random intervals 
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The 9ecood phase of M :rx a:ad urpby'~ (1961) rim nt consisted 

of run - y cq isit: on 1:r ~ni: g. All upt:ril:len:c.al and ontrol 2,_s r ce:1ved 

i entic t e t.m. n . Thoy l&\rned a siJJp e ru.nwa.y respoll e with c.ontin-

uo cinforc nt. Af t1?: two days u£ unuay trillll n , S w re 1 u -
0 d y of mass ex tine tioo tt For b th -groups, the 5-s cond 

u ~a wa :introduced on t e 16th e:xtin.c io trial and e ery 5th t i 

h- rufter 1 "1:i.th a i.aimUll.l of 36 tri 1 • The buzzer as sounded whi e 

t .§.. aa in the st rtbox (SB). At t e end of the 5-second buzz, the 

S-B door w s r ised il,wu?dintely . Ey sue expt-riment 1 m pulationa, Marx. 

and UI'l)hy intended to &Low th motivating eff cc of the seconda-ry rc­

io.forcer (buzze·) on. an instrumenta1 ctivity (runway reepo e) which 

ad not previously been associate v:ith the buzzer. The ~euulta sPowed 

tb t the expe imeutal. .[ ve~e eignificilllltly more r ist.nt to extinction 

t\ia.n t e. control Se . The experimenters attributed t.hi& gre t ... r r.eeist­

auc~ to extinction to the ~~tivating prop~rties of the effectiv buzzer 

cu A subeeq~ t udy by Mc amara nd Paige (1962) supported the 

inding 0 Mui-phy' ( 961) st:udy . 

Marx .:nd turpny (1961) bad demonstra d cle rly e motivating 

prope~ties of the buzzor cue . They were able to do this tbrou a part-

icu.lar procedur op ration which liminated the reinforcing p opert ea 

of c cue . It is recall~d that t e buzz r cue was ~Leneut d vhile ! 

wa.s still in tb st rtbox, before the runnin,; response. had be n m.ade. 

I ot er worde, the cu_ was introduced before the running reRponse 

r,1ther tb n follold g it during extinction. Xbua the experim~nte-ra 

ar abl o how the inotiv.a iog properties of the buzzer cue . 
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Marx and Mu~phy had em~hae!zed the us~ of that particula~ procedure 

in ext..lnction in thei~ cxpeTiJJLent. They st~ted the rationale for it was 

to remove a confounded etfect in a previous etudy by Estas (1948). £ates ' 

(194S) study was very simi lar to nan a~d Murpby' s (1961) s tudy in 

design. He showed that a tone pt:eviously as,ociat-ed with p1:esentation 

of food would facili tate rate of bar.-pressing duri.xlg extinction whGn 

sounded in a Skinner box. However i n that design, the tone sounded 

continuously f or a time period during ~hich a number of b&r.-pressee were 

143de . It was thus allowed to fol l ow ~e ~ell as precede the response, 

n nu cile T«'Jil.llting increase in bar-prese-es might be int:erpret~d in terms 

of the reinforcing properties of t he stimul.ua ag well as its ~otivating 

properties. Th~refore in order to demon.s-trate unconfounded tnot-ivating 

properties of 3 conditioDed cue, Marx and Murphy ensured tbat the cue 

only preceded the running response . 

While Marx and Murphy' a (1961) finding is intereotiug , theil' study 

raised certain que$tions; one of which was raised by themselves. 'l'hey 

stateci that it 1s not clear if t he lllotivating effect obtained in their 

erperim.e:nt was depend~nt upon the animal 's head-poking response. They 

suggested that this question would be answered by a'1)erimentaJ. tests 

where the intermediary head-poking response was o:nitted during 

associative training of reward (food) a.nd cue. They believe that such 

a test woul.d determine and demonstrate purer motivational. effects 

(Marx. and Murphy, 1961, p. 210). 

The present exp~;rim.ent was designed to clarify the above :issue. 

lt should be recalled that Schoenfeld et al (1950) stressed the 
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importance of diecriminative tra1ni~g in establishing any effective 

aecoud.iry reinforcu. Th.is emphasis on the necessity of d'iscriminative 

training in the e-stab1ishment of secondary reinforcers -res-ultcd in the 

formulation of t:he discTim:1.native.-stimulua hypothesis . A ail.111.ar case. 

could be made for the fact that discriminative ttaini.ng is necessary 

for the establishment of an effective secondary lnotivator . Thus the 

question that this experiment stcdie.d was ''le di.scrilllina t ive training 

necessary £or establishing an effective secondary motivator?" According 

to the discrimiuative.-stilnulus hypothesis, discriminat:ive training is 

c onside:ted necessary. Howner, according to the opponents of the d-is-

crim.1.na ti ve-e timu1us hypothesis , discriminative tTaining is considered 

unnecess,a.ry. The present experiment was designed to test the predictions 

of these opposing views . 

Experiment I w~s :a. replication of Marx and Murphy ' s (1961) study 

with one important procedural difference. During phase 1 , the discriln-

1 native training procedu.e used in the.ii- study was replaced by a 

procedure in -,hich the buzzer simply preceded t be food -reward . If the 

prediction of tbe discriminative-stimulus hypothesis were substa.ntiat~d, 

there would be no di fference in startj_ng time and running time measures 

between the experimental and control groups. How~ver , if the prediction 

of the opposing v!ew we_re substantiated, there would be significant 

differences in starUng and nino:fng time measures between the experimental 

a nd control groups. 
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METFIOD 

Subjec 

The subjects (~ ) were 16 expe iment lly 1.ve ale -rats purchased 

fr01n tba ion 1 L boratori i dmo to. berta . Th~ v re hQue d 

i divi u 1 y upon arri.va at the laboratory of the University of 

Viccoria fro~ age 60 days. At the start of the experiment,! were 

86- 00 d ys old. 

App ra us 

The app ratus, schE1.Stic y shown in Fig. 1, consisted of a atart­

bo, (SB) , a closed ru 'iJay ad a goalbox, (GB) The SB m aeured 12 x 3 x 

6 inches · the closed runway measured 35 3 z 6 inches; and the CB 

measured 14 x 4 x 6 inches. Th.e:y 1were anted mid-gray and cover d 

wit hinged lid of clear Plezi las. At th nd of the Gl\, on t e 

external rig t side, thet:e wa a pla tic chute, easuxiug ¼ inches in 

iamete~, down which pellets could be dropped directly into a food-cup 

rec sed in GR floor . 

There were two lines ~hich m red off tarting and stopping pointa 

initiat ng the experimenter's operation of s;op-watches. One line wa 

dr wn 12 inches from the rear wa11 of the SB. The other Une was dr wn 

14 inches from the re r 11 of the GB. 

A 10 volt door buzzer, wrapped in felt wa uspended bout one 

foot below GB. The. buzzer vaa powered by a 12 volt stepdo11n tran former, 

which in urn e connected to Vari.Ac et at 40. 
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Procedure. 

'Feeding schedu.l.e . All §_s ~e.re plac~d on a. 23-hT. food-<lcprivat:f.on 

schedule for 14 days prior to the first day of experiment. and were given 

ad lib . access to water. They we.re 11100 ha.ndl.ed in gro~pe of four for 

ten 111.inutea per day. On the l.aat two days of de.privation And handling , 

each 1_ rece~ved 37 mg . Noyes pellets in home-cage. They were required 

to eat the pel.lets bcf<>Te ge.tcing their ma intenance diet. 

Food-buz~e~ ~~posur~. With the exception of abeence of discrim­

inative training, the procedure follo~ed closely that in Marx and Murphy ' s 

(1961) study. During food-bu:uer exposure, part of the GB was euled off 

to reduce its length . Consequently, the portion in whtch!e Yere placed 

measured 7 inc.hes in length . This procedure wau adopted in order to 

restrict Ss' movements. On Days 1-3 of the experiment, each! w-aa pl.Aced 

in the partitioned sec~ion of the CB. At the end of the da~ly session of 

food-buz~er exposure, the! was ret:uroed to its bome-caga and fed ad lib. 

for l hour aft:er a 60-11.inute del&-y . 

The ls were randomly assigned to b-10 groups of 8 Ss e.ach. They 

expe.rienc~d diffe~ential food-buzzer ~posure on Days 1- 3 of th~ exper­

iment . For one group, food and bu%zer w&re.alvays paired. For these Sa 

a 5- second buzzer always pr~ceded food presentation, (Paired-SB). (SB 

stands for startbox . !t d~ote.a the bu2zer locus in extinction. ) Each 

paired presentation of food and buzzer was eeparat~d by o.n interval of 40 . 

45 o-r 50 seconds. The seq_uenc.e of t.h4 int:ert-rial intervals (I t I) 1,1a1; 

determined randomly vi.th t he restxiction that the mean interval for each 

day was 45 aeconds. All !s rtceived 30 pairinga of food and buzzer per 

day for three days. 
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Th~ othe~ g:roup of Ss recci.ved. identical amount of food pres entation 

and buzzer l!Xposur~ except that food and buzzer were nev~r pa1Ted, 

(Unpaired-Sa) • 1for thes~ Ss , food and buzzer presentat iona vaTe separated 

aach by random intervals of 20 , 25 or 30 e econda, vi.th a mean of 25 

eecondo c~ch day . 

Acquisition. On Daya 4-5 . all .§.s received identical tTainillg in 

runway acquisition. Each i received.two prelimina-ry exploratory trials 

and 10 regular training trials per day for two days . During the first two 

preliminary trials• sliding door s of t he. SB and Cl3 were ope.nee! . For .each 

of these preliminary exploratory ttials , five 37 mg. Noyes pellet s were 

put in the r ecessed food-cup . Each!. was plac~d in the SB, allo~ed to 

~plora the rum,ay and to encounter the food pellets in. the G13 . If S did 

not explore the entire runway, E gently pushed it into the unexplot'ed 

areas. Five minutes after t he second pre-training trial, .§. wss given the 

regul.ar runway trials. with two 37 mg. Noyes pellets as reward for each 

trial . On a regular trial , ! spent 15 second.a in the SB, then the SD door 

~ opeoed. The SB doOT vas closed behi:nd §_, to prevent retracing . Tbe ! 

was confiDed i n the GB for 20 seconds be.fore bei.ng r eturned to an l T I 

retaiuiog cage for another Z0 s~conds. One hour ad 110 . feeding 1n home­

cage was provided l ho~ after each day's trials . The buizer was not pre­

sented throoghout runway acquisition training. 

Starting time and running time were both recorded by stop-watches . 

l'be f irst st:op-watch, record1ug SB :Latency, was s t:ar~ed at t:be opening of 

the SB door. Xt was stopped when! cleared the line which was 12 inchu 

froTD. t he r ear wall of SB. Simul.taneously the second atop-wa.tcb. reccrdi.ng 
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l'Uilning time, was started . This was stopped when.§. cleared the line 

which was 14 inches from the reu ii.all of GB . 

E:{tinction. The test of resistance to e>1tinc~ion ~as given on D~y 

6 . Each§_ was given a. t11aximu:n of 36 maaaed extinction (non-:rewnrded) triala. 

Any.§. which did not enter G~ within 90 seconds of leaving SB was placed in 

GB for 20 seconds. and was given a score of 90 seconds for that particular 

~rial. Then S was returned to the SB at the etid of t he 20-second GB 

retention period. The .[a ~hich failed to reach GB within 90 seconds on 

two successive trial.s were given a score of 90 seconds for the remaining 

trials on ~hich they we.re not run. In extinction, each 1 spent 20 seconds 

in SB before the SB door ~a3 ope.ned . Th~.§. was confined for 20 seconds in 

GB , after ~hicb it ~as retur~ed to the SB. 

The buzzer was int~oduced on the fifth extinction t:rial and was 

presented every fifth crial thereafter (i . e . , on trials 10 , 15, 20 , 25 , 

30 and 35) • The 5-second buzzer was sounded dur ing the last five 

secoDd& of the 20- second SB detention period, The SB door was raised 

wben tbe buzzer was stopped , 

Starting time and running time were recoTded as in acquisit ion, 

However in the act~al data analysis, a test of the direct effect of the 

buz.zu: was made by c~paring seven trial-pairs . Bach trial- pair consi.atad 

of a buzzer ttial a~d a pre-~u2zer trial. A buzzer trial for all !s ~•s 

a trial on which a 5-sccond buaz preceded the opening of the SB door , 

(~.g . , trial 5). A pre-buizer trial wes the trial preceding a buzzer 

trial. The buzzer remained silent on a pre-buzzer t rial, (e . g. , t r ial 4) . 
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ditfcreutinl food- buzz~r ~osu.re on Days 1-3 of the ~~c....-it:.cnt . Por 

food by 5 seconds . 'For the other group . ! c od e.~d bu.:z:ze.r ,,ere ::>e.vel.' 

,aired . On Days 4- 5 .. all .§_s ,.,ere givan acquiai tion tTainiu.g 0-f a 

simple runw~y r~spons~ . The buzzer was absent during runway acqui~itiou . 

Oa Day 6 . ].s were tes.ted for resistance. to extinction , Th~ bt:2ze1: vi:s 

int~oduced on t he 5th extinction trial a-nd every fifth tr-ial thcr~afte=. 

TI-tc form.al design of the expcrtm~ntal is factori.al : 2~2x7 • o:: 

Expe~ieoce (Paired vs . Unpair !d food- buzzer exposure)-by- Buzz-cx (buz~~ 

trials v~ . pre-buzz~T criala)-by-rrial Pei~s . 

of & buzzer trial aud a pre-buzzer t rial.) 

Schematic Diagram of Expe~imental Design : 

N 

8 

Unpaired-S.B 8 

Days l -3 

Pai~ed food- buzzer 
preseintQt~ons in 
GB , with food· 
COO.SJJ;11ptiPn • 

Unpaire.d food 
buzze~ presenta­
tions in GB . 

(A trial-pair consiet~d 

4-S 

Rutt.way 
acquisitiou 
tr ai llint • 
Bui2er absent . 

RUn'!,1.:y 
acquisitio:>. 
trilning, 
»uzzeir absent . 

6 

E.x:: in.ctici'c . 
36 tn~Sl3 .. c 
trial? p~ 
s. 1\uz~cr 
locus 1D S"B . 

Lxtinc.tio-r.. 
36 lll;lS!l~d 

trials ?CI 
s. Buzzer 
: Qcus ia SB . 
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itESlJLTS 

Two J:_- tests were run ou acquisition cata (starting tbc z:.~d 

running t:1:le) . The v.iriable analyzed in o.cqu1sit1on was txperiencc 

(Paired vs. Unpaired food-b-11-zzer exposure) • 

Two analys0s of variance were run on atinction dot3 (star~i~g 

ti.r1c and :nnmiug time) • The variables analyzed iu e:,;tiuct:1.on were; 

Ezperic~cc~ Buzzer (buzzer vs , pre-buzzer tria18) and TriQ1- Pa!rs. 

(Ii. trfal-rJair consisted of e. pre- buzzer ttial ~n.d a buzzer tr:!.al . ) A. 

1o6 arithmic trans.formation , log, 1
0 

(X + 1) was applied to tbe r~w scor..::.c . 

Acquisition 

St~rting tjme. The results of the t-tes ~s indicated ~o sign;.ii~nnt 

tlirfere~ces 1n the Rtarting til.!le of the two trc~t:ment groups . Tablet 

prcsc~cs the mC<.J1 6tarting ~i.me of the mo g~oups in acquisition and 

ex tinc.:.io1, . On the la.st day of acquisition, starting time llle;i.us ~ shown 

in Tavle 1 we~e 0 .341 Geconda for the ~aired-SB and O, J8l secor.~s for tne 

Uupai-red-SB !s (.E_ • 0 . 003, df • 14» .E, > • 05). 

Ru."Urlug t~e. The "t"esulte of the. t - test. indicat.ed no aigni.fi~snt 

diffe.rences in the runway perfon.nancewr the two groups. Ou t he l~st 

day of acquisition. running time means l.:C't0 0 . 2.85 secolld~ fo1: the Pa'ire.d­

S~ Ss n11d 0 .271 sacoods for t.he Unpru.red-S'B 2_s (t. • 0 . 141. d.f .,. U, 

.!:!. > . 05). 

R~s ista:ic~ to P~t.inccion 

Starting time. A summary of the analysis of the extinction st~~ti=,g 

time of ?aired- SH aQd Unpa1red- SB Ss is presented i n Tabl e Vl in tbe 
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.t..ppcnd:iX. Tht: ~n St s tar t11 g title ficores o f these two groaps are 

plottcj in Figure 2 . In extinction, the Pair ed- SB Ss did not differ 

sig'Tlificantly from the Unpair~d- SB ~s in star.ttng time tteasi.rre . Ta1.i1.i:. 

I s~ovs that the mean extinction starting t±ne on pre-buzzer trials w~re 

o.,04 seconds for P~ired- SB Ss and 0 . 721 seconds for Unpaired-Sa Ss , 

The s.une table shows tha t starting time on buzze:r trials was 0 . 700 

stconds for Pa~r~d- SB Ss and 0.845 seconds for Unpaired-SB Ss , 

er < 1.00) 

The apalysis also showed that all ~s ran slower and slo~cT over 

successive Clttinction t:rial- pai"rs . The r esults shoved a dgnif icant 

1:1a1n tffcct of trial-pairs (! ... 6.75, df • 6/84, .:e. < ,005) . .kpart £Tom 

this> no :reliable di.fferetlcea were found . 

Running t ime. . Table VII pres~nts the summary 0£ the analysis on 

the extinction running time of SB-,!s (s~e Appendix 1). The. rasults 

1ndicat-cd no significant findings except the ma.in effact of trial.-pairs 

(! • 8 . 83 . df • 6/84, .E. < . 01) . Th1s siguif~cnut reault ir.dicat~d all 

Ss -we.re ext:ingo.i.du.ng ove:r the seven eucc:essiv o tr1:il-ps.i'rs . 
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Table ! - Mean 1:,torting time fo;r; S.B g.roups 1n -0cquis!tion and ~ c::L:tc.tion. 
(Scorc6 ar~ transformed scores.) 

GROUPS ACQ~'ISITIO~ EXI I N CTiiJ N 

P~e-nuzzer TT.ials 

Pai!.·e.d-S1l U.341 0 . 70i, 0.700 

'Cnpair ed-SB 0 .381 0 .721 0.845 
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DISCUSSim'1 

The question studied by thie exper1m~nt wa~ ''Will the cotiveting 

effects of a stimulus be demonstra~ed 1n the abs4mce of discriminative 

training?11 The answer given by the results of Ex:perilnellt 1 w.:.s negative. 

The results of the present study indicated that the presentation of th~ 

buz~u cue whLle fs ~ere in the SB before tb.e occurrence of the running 

respons~, had no effect on thei.r subsequent reeis:tance to extinction wh~n 

com.pared vi.th a control group, That is , !a in the Paired- SB condition did 

not differ from those in the Unpaired-SB condition in the starting tim~ 

or on running time measures during the extinction trials , H~nce they were 

not cons!st~t with Marx an.d Mur phy 1 s (1961) findings . Their data sho..­

that a cue paired "11th primary reinforcement increased tho experime.ntal 

~oup's resistance to extinction when this cue was presented before the 

running response occurred. 

Tne failure to demonstrate a motivating ~ffect of cues paired t.Ti.th 

pt"imary reinforcement ia b~lieved to be tbe consequence of t.he conditioning 

training method used in the prescmt experiment. It is recalled triat 

Experiment 1 was a replication of Mar;,i: and Murphy's study with one majo::­

excoption. The latter consisted of the procedural diff~rt?nce between the 

prc&ent study and Marx nnd Murphy's (1961) experiment in the conditioning 

of ,2.s 1.n the Pai.red-SB group. mi.ereas Marx and Murphy rcq_u1.red their 2_s 

to exhibit a head-poking response while they were to associate the buzzer 

with food, the present study did not require ~s to perform this inter­

mediary response. The training conditions of the present study m~rely 

raquired that t:herc be temporal contiguity between the buzzer a:nd the 
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preseTitation 0£ food. This procedure w~s fol lowed in order to te~t Mav: 

::incl ~u:-phy ' s suggestion t ha.t this test vould detennina tho demons tr a Lion. 

oi purer nio t ivational effects . Tt is quite obvious c.hat; no Tlociva t ioiial 

effects were cemons trac.ed with this procedure. This fac t suagests that 

motivating effects of cues paired with ~ein£orcenent occur only when some 

form of discriminative traioing intervenes be t ~een the presence of the cue 

and the consumption of the pr imary r ~in f orcer. Thus che resul ts of 

Experiment 1 are taken t o support the discrimina tive-s t imulus hypothesis. 
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ExpeTime:it II 
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It is rec 11 d that Marx and Murphy emphasized " he mot-ivati g 

prop.i!rties of scco da.ry reinforcer" in t ei s tu y . Moreov~r, e.y 

co cl ed the.rs ll y w th he fo lowing r rka: "The t nt to hieh 

seco dry reinforcers enerally can be sbown to op rat thro~gh sue 

motiv ting prop rtie .• • nd us perhaps should more properly be 

c second cy motivators ••• ie n interes i g and impOTtant 

q-u tio to ich future res arch noed to be addresse • 11 (~13r:x and 

-! rphy • 961 , p. 209). The pre.sen exp rime t was dcsi ed to s udy 

t' bove quest on raised by those experiJnenter . It is observ :~ 

M and urpby n d ot inv~stigated t rein£orci g properties of 

co dition cue in th ir expe.r1m nt. T'ney had ot co ider d th t he 

re~nforcing properties of a conditioned cue might hsv~ sim~lar ffee~s 

o esi t nco to ex inctio. if sue reiu.forc:1 g propercies h d been 

a stigatcd in eir study. For this re o, the pre.sent ex1>er~ ter 

con 1 e.r the suggestion by M rx and ~rurphy to rename second ry re.i ore rs 

as secondary otivators to be premature . ore olve the qu io i th 

roe of a cond t:f.oned cue as chiefl a motivator or zei forcer, the 

present exl)cr ent was 't'Un. E periment: II ,;.aa designed to i: e:s tiga 

t e e~fects of the reinforcing prop rti of a conditioned cue on 

res tance to cxti ction. 

iment U w s a 

proc dur · d1£f rences . Th 

b zzer locus in ex:tinction. 

eplicatioo of Exp riment I t.Tfth two jor 

e consi d of () onset of th cue (b) 

Bo h opera ions w xe d s.i.gned to demo er te h 
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effec~s of t10 r n orcin proocrti so the cue on rcsi cone co 

e.x ·nction hen such reinforcing roperties ~er successfull i ola d 

from t he mo vatln pro ertie. If econd ry reinforcers op rate c ief y 

t rough heir mo ivating roperties (as sug ested by l- arlt an 1.urph ) t 

then tit.? effect oft eir rei forcing roperties on r sis.tanc to extinction 

should b~ we k . Thus~ he hypothesis of Experiment II states tat there 

wou db no dif erence in starting time and runnin time m asures betwee 

experimen ai and control groups . 

ETIJOD 

Subjects aad apparatus 

he Ss were 16 expeximentally naive male rat purch d fro the 

ational L bor tor es in Edmonton, Alberta. They ~rere from the sace 

population as the s u din - per ent 1 , and received ident'ical housing 

tr a enc as the latter. A he start of the experiment, Ss were 86-100 

as old . The apparatus was the same as in Experiment 1. 

?roe dure 

With the exception of two major differences, t he procedur her was 

"d nti.cal to that in Experiment 1 . Th Ss were randomly a signed to two 

groups of 8 Ss each . They ex erieoced di ferentia1 food-buzzer exposure 

( ired and U pair d) on Days 1-3 of the experiment. They were given 

training in runway acquisi ion on Day 4-5 and on Day 6 ~hey~ re testc 

for resistance to extinction . The first major procedural diff re ce 

occurred the food-buzzer ~xposure s a e . For the 8 Paired _s, the 

e:nporal onset of he buzzer was concomitant with food-consumption . 

(Paired-GB). (GB stands for goalbox, It denotes buzzer 1o us in 
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ex n tion.) The bu 2 r was t rminate when e c stopp ed. 'For tl1e 

rema·n ng 2_s, ood nd buzzer ween vcr pa red (Unp irt!d G ) . The 

s cond m jor rocedural diff renc occurred in extinction. Tnis w s t h 

locus of buz~er when it was introduced o che selected e.~tinction ri 1 . 

(~r1 ls 5, 0, 15, 20, 25, 30. and 35.) Tl e buzzer was sounded 

th CB . Ilnmediacely afte~ 1 had entered the GD and the GB door clos d, 

1e buzzer was sou ded for th first 5 seconds of th 20-second GB . 

The starting ime and running time i acquisition and extinction ~ere 

record d as in Experiment 1, However in extinction che recordings w re 

done on buzzer trials ad post-buzzer trials . For all _s 1 buzzer tr:ial 

w s a rial witb a 5-second buzz in the GB afcer the Shad entere GB 

and vas prevented rom r tracing by t.he closed GB door (e . g ., tr "al 5) . 

post-buzzer tria was the trial 1.mmediately following tl e buzzer 

rrial (e .g., rial 6) . The test of direct effect of th buzzer dur·ng 

exLinction was made by comparing seven trial-pairs. ach o w cb as 

compo ed of a buzz r tri 1 an a post- uzzer Lr a1. The us2 of buzzer 

s . ost-bu.zzer trials to te$t the ffect on resistance to tinction, 

ins ead of using buzzer vs, re-buzzer trials as in Experiment 1, was 

necessitat d by e purpose of the present experiment , viz . , to inve ti­

gate t e ef ects of the reinforcing properties of the conditioned cue on 

resistance to excinc ion. 

Experuneotal Des gn 

1\Jo groups o 8 is e ch experienced iffer ntial food-buzze 

exposure on Days 1-3 of the experiment . For one gr up , food an.d buzzeT 

were always paired: the on.set of buzzer being co com2tant wit food -

cons ption and terminated when eating scopped . For tbe other group, food 
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.rod buzzer ve~c never paired. On Days 4-5, all 1_e were giv~n acquisition 

training of a simple runway response. 11u~ buzzer wns absent during rurN1ay 

acquisition. On Day 6, 1_s were tested for resistanc~ to extinction. The 

buzzer wa.a introduced on tbe 5th extinction trial and every fifth trial 

thereaf'ter , 

The formal design of the ~"'tp-eri.ment is factorial: 2x2x7, or 

Experience (Paired vs . Unpaired food-buzzer expoaur~)-by-Buzzer (buzzer 

ttials vs. post-buzzer trials)-by-Trial-Paire. (A trial-pair con.sistcd 

of a buzze.T trial and a post- buzzer trial.) 

111.e possibility of trial effects confoWlded with treatment effects 

was test:ed in an analysis of variance . The results are summarized in 

Table IX (see Appendix I). 

Schell!.atic Diagram of Expe:dmental Design: 

Groups 

Paired-GB 

Unpaired-GB 

li 

8 

8 

Days 1-3 

Pair~d-food-buzzer 
presenta~ions in 
GI\, ~th f.:,od 
consumption . 

Unpaired food 
buzzer presenta­
tic,n_s in GB . 

Runway ac­
quisition 
tl"ai~ . 
Buzzer absent. 

Runvay ac­
quisition 
t-raining. 
Buzzer absent. 

6 

Extinctio:l.. 
36 massed 
trials ~r 
s. Buzzer 
locus in GB . 

Extinction . 
36 nusscd 
trial.s per 
s. 'Buzzer 
locus in Gl¼. 
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RESULTS AND DISCUSSION 

I'wo .E_-t~sts were ru~ on acquisition data (starting time and 

r.un~ing tae) . The variable analyzed in acquisition was E~per1ence 

(Paired vs , tnpair~tl fool.-buzzer exposure) . 

Two analyses of variance vere run oc extinction data (s t orting 

tilne and running time) . T'ne variables analyzed in e.xc1nction wer.e : 

Exp~riencc. !uzzer (buzzer vs . post-buzzer trials) and Trial-Pair~ . 

A logari thmic t ransformation. log . 10 (x + 1) was applied to t~e raw 

Acquisition 

Starting t.1.me . The results of the _!-test indicated no significant 

differences in the starting time of cha two treatment groups . Table II 

presents the. mean start:ing time of the two groups in acquisition l'.lnd 

extinction. On the. last day oE acquis1.t1on, starting time me.ans were 

0. 520 seconds f or the Paired-GB group and 0.492 a~conds fo~ the Unpaired­

GB group (.E_ .. 0 . 041 , ·df • 14, ..2. > ,05) , 

Running t i!lle. The resul ts of the _!-test ~n_dicated no significcnt 

differences i n the runvay peTfonaance for the two groups . On the last 

day of acquisition, running timc1neans were 0.296 seconds for the Pair ed­

GB group, and 0 . 298 seconde for the Unpaired-GB group(~• 0.050, <lf • 14, 

.2. > • 05) • 

Resistance t o extinction 

$cart.in~ dme. A swmnary of the starting time arui.lyd.s of the 

Paired-GB and Unpair4d-GB groups u presented i n Table III. The sna.lysie 

of simple effect s of the eignif~cant Ex.perience ~ Buzzer intaaction 
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is sUJDlllarized in Table IV. The analysis of Gimple effects of the 

significant Experience x Trial-Pairs is summa~ized 1n Table V. ~he 

mean starting ti.we scores of thes~ two groups are plotted in figure 3. 

In extinction • .§._s diffe.re<l in stat'ting time between buzz.er and 

poet-buzzer trials . The analysis indicated a significant buzzer main 

effect. (f • 13.35 • .2f • 1/14 , .2. < .005). The Ss ran slower on post­

buz'Zer trials. 

Moreover , the bu2:zer had differential e£fect& on the Jlaiied and 

Unpaired- GB ~s. The analysis indicated a sig~ificnnt Experience x 

Bu.z%ex interaction. (! D 9 .1 5, df c 1/14, .E. < . 01). The bu22er 

increased signi£icantly the sta~cins t fme of t he Unpaired-Gu Is on 

post- bu.zzer t:rials . The te-st of sitnple effect in Table IV showed a 

signif.:icant difference between buzzer and post-buzzer tt:ials for the. 

UnpaireJ-GB ~s . indicating s~sn!ficantly longer atartinr time on post­

buzzer trials . (! • 22 . 11, !!!_ • 1/14 , .£_ < ,005) . ~ut the buzzer did 

no t have any apparent effect on the starting time of the Paired-GD Ss 

on post-buzzer trials , The test of simple effect showed a non-significant 

difference be tween buzzer and post-buzzer txials for Paired-GB Ss. (F < l. 00) . - -
The Paired-GE §_s were also moTe resistant to extinction than Unpaired­

GB ~s . They hod faster starting times c11an Uupaired-Gll 2,_s on l>och buzz.er 

and post-bu2zer trials . The test of slmple effect indicated a significant 

difference in s tarting t 1.J1le between Pai.red-CB and Unpaired-GB 1_.s on buzzer 

trials, showi~g the Paired-GB Sa had significantly faster starting tillle 

on buz~er trials . (F • 17 . 89 , df • 1/14, p_ < . 005). The test of simpl~ 
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eff ct ~ o ind'cate<l a s1gni icanc d"f orenc ins arti t c he •een 

? ir d-Gl\ and Unp ir d-G'B .§.s on -post-buzze:r rials s owing · e aired- r.B 

.[s l ad s g ificantly .ast r star tin ime on post- uzzer t:ria s . 

( f • 81 . 08 , ~ & 1/14 , E_ < . 005 ) . 

1 Ss ran significantly slow T over the seven successi c pairs 

o buzzer trials an post- uzzer trials . The annlysi ind ca tc<l a 

signifj an t eff ct of tria -pairs (F 8 , 24, Et_; 6/ 84 , < , 005) . 

• toreov r, t he si ni icant interaction of peri oce . Trial- air 

(_ • 2 . 99 , df = 6/ 8/, .E. < . 01) i ndicated tha t this tr· 1-pair effect 

ent or the Paired and paired srou s . 

he result from t t st of simple effect sho ed thot the 

difference in extinction rate over successive trial- pairs as non­

significant for the Paired-CiB .is , (! ~ 1 . 90, df "' 6/84 , _ > .OS). 

owever this difference in extinct on te over uccessiv trial - airs 

as sig ificant for the ppaired-CB ~a, (F = 9 .33, 5!! 6/84, .n. < . 0 ) . 

The bove finding indicates that the Unpaired-GD _fa rao signific.antly 

slo~er ver the successive t rial-pa rs, but the same does not h ld 

for the Paired-CB Ss . Thus , the paired-CB !-s w r more resistant 

o extinction than t h npaired-CB ~s. 

Running e . Table VIII presents the summary of the analysis 

o the nction running t ime o sn- s . ! e results in icated no 

signific n t find ngs cept t e main eff ct of trial pairs . (F = 14 . 51 , 

_il .. 6/84. • .e, < . 005). This significant t' sult indica ed al l s ·were 

ex inguishing overt e seven su~c ssive crial- pairs . 



27 

able Il - Mean tarting time for the GB group~ in acquisition and 
extinction. (Scor s are transfomed scores.) 

GROUPS . CQUISITION EXT .I . CT IO 

BUZZ'-r Tria 8 Pot-Buzz r Tri 1 

P.ni e -GB 0.520 0 . 883 0 . 899 

npaired-GB 0.492 1.037 1.208 
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Table lll . A s\.llDl'Dary of the analysis of tbe extinction SB latency of 
tbe GB groups . 

SouTce of Variat1on 

txp~rience (Faired v s . Unpaired 
Food- buzzer exposure) 

Error (a) 

Buzzer (Bu22er vs. pos t-
buzzer tr ials) 

E:x~erience ·x Buzzer 
Error (b) 

Trials - T)airs 
tx,>erience x Trial - Pair s 
Error (c) 

Buzzer x Trial - Pairs 
Buzzer x E'Xl)erience 

'Pairs 
Error (d) 

Total 

** 2. < .01 
*** 2. < .005 

X Trial -

• I 

df MS F 

1 2 . 998 < l 
14 4 . 349 

l 0 . 490 13.35 *** 
1 0 .336 9.15 ** l-4 0 . 037 

6 1. 601 8.24 ** 
6 0 . 581 2.99 ;\* 

84 0 . 19'• 

6 0 . 060 < l 

6 O. ll2 < l 
84 0 . 117 

223 
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Table IV. A summary of the analysis of variance of the simple 
effects in tba significant Experience x Bu22eT Interaction. 

Soure~ of Variation df MS F 

'Eltperience oa buzzer tTials l 0.662 17 . 89*** 
Experience on pos t-buz,zer 

trials 1 2 .679 81 . 08*** 
Buzzer for Paired-GB Sa l 0.005 <1 
Buzzer for Unpaired~n !s l 0.818 22. ll*H 
Error (b) 14 0 .037 
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Tabl~ V. A summery of tho analysis of varianca of the simple effects 
in the significant Experience x Trial-Pairs Interaction. 

Source of Variation df MS p 

Trial - Paire £Cir Pair.ed -
GB Se 6 0 .369 1.90 

Trial - Pairs foy Unpair~d -
GB SA 6 l.810 9.33** 

ltrror 84 0. 194 
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The indiogs of th present exper en t do not support the sta ed 

hypothesis hot there would be no di! ereoc: in 

b twean he Paired-GB is and the Unpaired-GB _!s . 

esistance to extinction 

The Paired-GB wcr 

mor resistBnt to extinction than the Unpaired-GB Ss , Thia finding is 

interest ng when one considers the neffectiveness of the conditioned 

cue (buzzer). It i recalled that the buzzer did not facilitate faster 

art ng time of the Paired-CB Ss . The latter's starting tillle on post­

buzzl?' rial did not d £fer significantly f'ro their starting time on 

buzzer trials. Thus, the finding of etron er resistance to extinction 

of Paired-GB Ss suggea the fo lo"Wi g interpr tation . Despite the 

ab ence of ny apparently facilitative £feet, the conditioned cue was 

able to maintaio the Pa red-GB Ss' level of re istance to extinction . 

The finding that Unpaired-GB is showed longer tarting t:im.e over 

post-buzzer trials han they did over buzzer trials sugg sts the 

conditioned cue (buzzer) had retarding effect on th se §_s . This 

finding is unusual because the buzzer vas not expected to have any 

effect, either facilitative or retarding. on these cont?ol Ss . ore­

over , t e reta ding effect of the buzzer cannot be attributed to the 

startle-response for two reasons . First, t e chosen tone of the buzzey 

did not elicit fear as hown in a pilot study . Secondly, §_shad been 

acquainted with th buzzer dur-tn three. daily sessions of .food - buzzer 

exposur , excep t that food-pr sentation vas never cont.ingent on t he 

buzzer. 

The present experimenter offers two possible explanations for the 

above finding. One explanation concerns che cue value of ~h buzz r. It 
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may be that over th~ successive ~xtinction trials , the buzzer had coue 

to serve ne a <:ue of l\On-1:~wBrd 1n the GB for these control is. The 

Ss came to discern the association between the buzz and the empty GB. 

Hence , the cue retarded tbei~ starting time on the subsequent trial 

(post- buzzer trial). 

In brief, a cognitive approach seems to offer a possible account 

for the data f ound here, one that is similar to the di ncril:lination 

hypothesis . Bitterman, Feddersen and Tyler (1953) presented re~ard in 

an end-box and non-reward in a d~stinctly different one to rats during 

acquisition. One group was subsequently extinguished 'With the r~arded 

end-box present and another group was extinguished with t he non-rewar ded 

end- box . It was assumed that stimulus situation from acquis~tion to 

extiottion would be ~ore similar when the non-rewarded end-box was 

present t han when the rewarded end-box was used. According to the dis­

criminAtion th~ory, rate of extinction should be faster for the group 

which w4s elCtinguished in the previously reward-associated end-box. 

The predicted results were found and were interpreted in terms of the 

diecriminatioo hypothesis . 

It is possible that a similar cognitive-associative event has 

taken place with regards to the .§_sin the Unpaired-GB condition. It could 

be that remai~g in the empty GB for 15 seconds after the 5- s econd 

buzz gave these is ample exploratory opportuni ty, temporally associated 

with the buzz, "hich was denied the!& extinguished in the Unpaired-

SB condition. With the latter, the SB door was raised immediately 

after the 5-second buzz. It is observed that tbe Unpaired-SB .§..s luld 
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equal. amount of GB retention time as the Unpaired-G Ss. Therefore, 

he former had equ l exploratory opportunities in the empty GB. a 

the · tter. Howe.veT • they did not b ve the temporal coutigui ty of 

buner and empty GB as the Uupaired-GB le . It 1e this tempor co tigui ty 

between the buzzer · and the empty GB th t en blee cog tive ccoun t for 

the low~r starti g time of th~ Unp ire -GB Ss on post-bu~zer trials. 

However , there is an lternative account fox the slOY~r staYtiug 

time of Unpaired-GB~ on poet-buzzer trials. It 1 possible tnat th 

slo er eta ting time measures of the Unpaired-GB §_son the post-buzzer 

tri. ls mig t be independent of the buzzer cue.. It could be that 11 Ss 

(Paired and npaired-GB) were extinguishing con.ai tently and progr ively 

cross the seven successive trial-pai~s. lf this ere so then Ss vould 

run slower on post- buz2er trials than buzzer tri ls since the post-

buzzer tt1als alway f ollowed buzzer trials. Renee. the faster ~tinction 

rat of Unpaired-GB .§_son post-buzzer trials could be me.re function of 

the temporal placement of poet-bu zer tri ls . In this c ae. their ext~uc­

tion r te on post-buzzer trials oul.d be independent of the. buzzer cu • 

In orde.r to test the validity of these t:wo expl ns. ions oft e 

f ster extinction rate of Unpaired-GB !son post- buzzer tTinla, en analysis 

of riance was run . The d ta analyzed consisted of seven extinction trial­

pairs which bad been used in the ano.lyeis of extinction tarting time, to-

g th r with even trial-pairs each of hich preceded a pair of buzzer and 

pogt-buzzer trials • For exam le , th first ex tine tiou tti 1-p ir of buzzer 

and post-buzzer trials for Ll GB ~s were tria1s 5 and 6. The pr cediug_ 
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ttial-pru.r consist~d of extinction trials 3 and 4. The var1abloa analyzed 

were Pairs (Preceding trial-pairs vs. EXpermental trial-p-0ire); ~rials 

(firs t vs . soeond ~ials. e . g • • trials 3 vs. 4 foT the Preceding Tr1al­

Pa1r; and trials 5 vs. 6 for the Exp~rimental T"cial-Pair): and 

replications, The formal factorial dea~n was 2x2x8 or Pairs- by- Trials-by­

'Replics tions . 

If the cognitive account of ~he faster extinction of the Unpaired 

GB ~son post-buzzer t:r1a1a weTe subst4ntiated. the u:pected results would 

be a significant ma.in ~ffect on Pairs (Preceding trial-pairs vs. Experi­

mental Trial-Paire) . Thie main effect of pai~s would indicate the 

Unpaired-GB !_s haa faster starting t imes on the preceding trial-pairs 

than on the exper:ilnental trial- pairs. 

Trials interaction would be expected. 

Moreover, a significant Pe.irs x 

(Trials consisted of first vs . 

second tria1s.) This interaction would be asymmetrical, indicating .§_s 

had the longest starting time mean score on th~ second trials (post­

buzzer trials) within the experimental trial-pairs . 

How-ever, if the alternative non-cognitive account were subatantiat~ 

there would be no signi£icant main effect of Pairs nor a sig,dficant 

Pairs x h'ials :interaction. 

The resulee of th.e analysis supp~rted the non-cognit~ve aceouut for 

the faster extinction of the Unpai~ed-GB Ss on the poet-buzzer truis . 

Table IX in the Appendix presents a. summary of the anal.yaie . However. it 

vas found that 56% of the va~iance of ecoree could be accounted for by 

the eight Unpai-red-G"B !,s. Hence 1£ sample aize were 1.ncreaeed and varianct: 

subsequently decreased , significant reault:s could be obtained. n.e latter 
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accoun f he fast r extinction of the "10uld sup'?Ot't he cog nit i 

Unp ired-GB .§.s, This poi t waits clarif cation, rom future research . 

,e p sent results suppor og a non-cognitive account of the 

aster extinc ion o Unp ired--Gll is suggest the following . They suggest 

that the buzz r held no cognitive asRoc atioos or th npaired- B ,.2_s , 

but ra her, 1 had tem orarily distracted the is. and it was tbis 

di tractio that reta ded signi icantly th 1T starting t eon the rial 

immediately ollow ng . The nhove interpr tation seems fea ible since 

these s should not be startled by the buzzer with hie they ~a<l been 

acquainted and that s control Ss hey were e.~pecced to extinguish 

consistently and progressively across the seven trial- pairs. 

• I 
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CHAPTER. IV 

DISCUSSION AND SUMMARY 

This chapter discusses a general observation common to Experiments 

I and II1 and then sUJl'IINl-rizes the rationale and results of the two 

experimeots . 

lt is observed that in both experiments the conditioned cue (buzzer) 

was ineffective in facilitating faster starting time either as a motivator 

or a reinforcer for the experimental ~s. Aput from the role of discrim­

inative training, this ineffective conditioning could be related to the 

amount of primary reinforcement given on the pairings with the buzzer. 

It is known that sti~uli that are simply paired with reinforcers also 

reinforce (Kellehe:r and Gollub, 1962~ p. 593) but that devoid of the 

djscriminative status, the effects of the secondary reinforcer would be 

veaker, and hence, leas detectable (Wike, 1966 , pp . 464-465) . Moreover, 

amount of primary reinforcement might be an importan,t variable in 

situations where only weak secondary reinforcing effects can be demon­

strated (Kelleh~r and Golluh, 1962, p . 586) . Thus, it is cooceivable 

that if, instead of giving one pellet per trial during pre-training of 

buzzer as a cue, experimental ~s were to be given ~ither two or three 

pellets, stronger secondary reinforcer conditioning could have been 

established. This point is worth considering since pellets used in t:be 

present experiment were very small in size and weight (37 mg. per 

pellet) and especially when ©1:pet:ime.ntal data exisc. which show that 

amount of reward is directly related to strength of secondary re~nforcillg 

effects (Butler and Thomas , 1958; D'.Amat o, 1965; Ball, 1951; Hopkins , 
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1955 and 'Lawson, 1957) . 

Exp :fment l uas d signed o study a question raised by arx and 

Murphy int.heir (1961) study , The question was whether motiv ting pro­

per ies of conditioned cu cou d be demonstrated in the absence of a 

di cT inative-tra ning procedure . The answer to th question was 

negative . The r sults in Experiment I demonstrated no effect of the 

motivating properties of the cue on resistance to extinct ion . There­

fore, Experiment I failed to replica t e findings of Mane and Murphy's 

(1961) tudy . It is recalled tha t Exper iment I was a replication of 

!arx and Mu-rphy ' perimen with t he omission of di scr iminative t r ai -

ing . Hence, i t could be concl uded t hat. the failure to re-plicate Marx 

and Murphy's findi s was due t o the absence of the discrimina ive 

training procedure . 

Experiment II studied a second question raised by fanc and Murphy 

in their (1961) study . The question was whether or not secondat'y re­

inforcers should be re-named as second ry motivators. Marx and urphy 

suggested s tron ly re- n min secondary reinforcer& as secondary mociva­

tors . Because t hey bad not investiga t ed ~ne effects of th r inforcing 

properties of a second ry reinforcer on re istance c e t inction , farx 

and Murphy ' s ugges ion my be premature . To resolve the issue, 

EXperiment II was desi ned to i nves t igate the eff cts of th reinfor c ing 

properties of a condit oned cue on r esistance to e~tinction. 

The ~esults indicated th t the Unpaired- GB! (control .§_s ) 

e:xt1ngoished a t er than the Paired-GB Ss (experiment:al S ) . - - This 

6 ugg t t he ex rim otal Ss were more resistant to extinc t ion . encc, 
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the results sh~wed the effectiveness of the reinforcing properties of 

a conditioned cue on resistance t o extinction. For this reason , YUlTX 

and Murphy's suggestion co re-name secondary reinforcers as secondary 

motivators is considered premature . The findings of Exper iment Il do 

not support the opinion of Marx and Murphy. 

There was an unexpected finding of the Unpaired~CB Ss' slo~er 

starting time on post-buzzer tYials . This ~as found to be caused by 

a temporary disttaction of these control is by the buzzer vith which 

they had been acquainted during the experimental phase of food-buzzer 

.ex1>osure. 

. \ 
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Table VI, Analysis of variance o the startin time of the Paired-SB 

and npairc -SB gTOUp 

Sorce of varia ion df • s F 

Experience 1 0.367 < 1 
Error {a) 14 1 . 240 

Buzzer (pre-buzzer vs. 
buzzer trials) 1 0 . 204 1.03 

Experience x Buzzer l 0 . 227 . 14 
Error {b) 14 0 . 199 

Trial - Pairs 6 1.561 6,75 *** 
Ex erience x Trial - P irs 

effect 6 0,392 1.69 
Error (c) 84 0.231 

Buzzer x Trial - Pairs 6 0.215 1.48 
'Buzzer x Experience x rial -

Pa rs 6 0 . 128 1.51 
Error (d) 84 0.145 

Tora 223 

**"'.I?.< .005 



47 

Table VII . Summary 0£ analysis of variance on extinction running ~ime 

Source of Variance df MS F 

Experience 1 0 . 0.'.39 < 1 
Err or (a) 1~ 0.918 

Buzzer (pre-buzzer v s . 
buzzer trials) 1 0 . 011 1 

~~p~rience x Duzzer 1 0 . 283 1.66 
Errot: (b) 14 0 .171 

Trial - Pairs 6 2 . 145 8 . 83 ** 
Experience x Trial - Pai.rs 6 0 .1 58 l 
ETr or (c) 84 0 .243 

Buzzer x Tr ial - :Pairs 6 0.227 1.02 
Buzzer~ Experience x 

Trial. - Pairs 6 0.351 1.58 
Error (d) 84 0 . 222 

Total 223 
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Table VIII. Swmnary of analysis of variance on ext~nction running t::im.e 
o CB-Sa 

Source of Variance df fS F 

Expe,ience 1 3.598 l.09 
"Error (a) 14 3 .304 

Buzzer (buzzer vs. post- buzzer 
trials) 1 o.o 4 < l 
peri nee x Buzzer 1 0.057 < l 

Error (b) 14 0 . 082 

Trial - Pairs 6 2. 235 14.51 *** Experi nee x Trial - Pairs 6 0 .258 l.68 
Error (c) 84 0 . 154 

Buzzer x Trial - Pairs 6 0.115 < 1 
Buzzer x Experience~ 

Trial - Pail:s 6 0 . 112 < l 
E-rror (d) 84 0 . 142 

Total 223 

R. < . 005 
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Table IX. Summary of nalyeis of variance of the extinction starting 
time of Unpa~red-CB group on Preceding Trial-Pairs and 
Experimental Trial-Pairs. 

source o va-riation df MS F 

Subjec 7 0.755 
Pis (Preceding Trial.-Pairs 

vs. Experimental Tri l-Paire) l 0.017 3.40 
Error (a) 7 0.005 

Trials (First vs . second trials 
in a Trial-Pair) l 0 . 006 <1 

Error (b) 7 0 . 014 

Paire :z Trials 1 0 . 086 2. 77 
Error (c) 7 0 . 031 
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RAW CORES OF STARTING Tllm IN EXTINCTION OF SD-CROUPS 
(RAW SCORES ARE TIME SCOR.ES I SECONDS) 

p e -SB Sa 

P're-b zzer 
trials 4 9 14 19 24 29 J4 

S1 7.6 2.4 90.0 1.2 3.0 1.6 2.0 
Sz 0.1 2.4 0.4 0.2 1.6 l.8 1. 
¾ 0.3 1.4 O.l o. 1 4.0 1.4 1.4 
s l.2 10. 6 21.4 8.4 90 0 90.0 90.0 
S5 0.6 7.2 1.6 1.4 1.0 ll,4 1.0 
s6 0 1 90.0 2.0 l 4 90 .0 0.2 0.2 
S7 2.2 .2 2. 8 3.6 8.8 90.0 l.4 
Se 5.6 5.0 15.4 2.2 17.0 2,2 5.6 

:Buzzer rials 5 0 15 20 25 30 35 

S1 3.4 4.1 3.4 7.0 5,2 4.2 10.6 
S2 1.0 0.2 0.2 2.4 2 . 11 1.8 4, 6 
~ . 0.3 6.2 3.4 6.9 9.4 0.6 22.0 
Si. 2.2 25.8 2.4 0 .6 90.0 90.0 90,0 
$5 0.1 1.8 l.6 4.3 2.6 0.8 6.6 
s6 15.4 0 .8 2.6 0,4 .o - O.J 90.0 
S7 9.8 5.6 2.2 7.6 43 .• 8 11 .0 9.2 
Sa 0.2 0 .. 6 0.8 1,8 5.2 2.2 0.6 

Unpaired-S'.B !& 
Pra-buzzar 
Trials 4 9 14 19 24 29 34 

S9 0.2 0,8 4,0 4.4 8 . 0 34.8 0.6 
S10 1.0 0.6 2.2 1.8 3.0 1.6 1.2 
Su 0.8 0,6 7.4 2.2 · 22.8 11.6 90 .0 
812 l.O 2.2 0.6 0.6 3.4 0.1. 0.4 
S13 1.4 1.6 .. 2.8 7.8 8 . 0 90.0 15,4 
S1 5.2 0.2 1.2 0.2 3. 4 0.4 90 . 0 
S1s 8 . 8 0.2 0.1 3.6 6. l 6.2 12.. 4 
S16 4.4 3 .0 20.0 7,8 90.0 90.0 90.0 

Buzzer Trial.s 5 10 15 20 25 30 35 

$9 1.0 1.4 :~ .6 5. 2 12.a 1. 0 l, 6 

S10 
r I, -· . 1.2 2.0 1.2 5 . 0 6.6 4.0 

Su 2.2 0.8 14.8 3 . 4 27 .s 4.0 27.2 
S12 1.2 0 . 8 12.0 2,8 l.8 0 , 2 7 .2 . 
S13 .o 1.6 2.4 s.a 15.6 10 .0 26.0 
S1-. 1.4 0.2 2.4 0.6 4.6 45.0 90.0 
S15 90.0 3.6 ll.6 90.0 5.2 6.6 6.S 
Sl6 2.6 6.2 23.2 5.2 90.0 90 .0 .90.0 
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RAW SCOUS O.F S_ARTI G TIME IN EXTINCTION OF GB-GROUPS 
(RAW SCORES ARE THE Tnm SCORES IN SECONDS) 

Paired-GB .§_a 

Buzzer Trials s 10 15 20 25 JO 35 

S1 0 .9 2. 2.0 if .o 10.4 0.6 o.s 
S2 90.0 2.8 90.0 90.0 90 . 0 90.0 90.0 

5.J 1.6 O.B 3 4 0,6 7.0 0 . 6 2.0 

s"' 15.8 90.0 90.0 90.0 90.0 90 0 90.0 
S5 2.6 0.2 0.2 5 .4 0. 4 0.4 0.4 
Ss 1.0 0.6 1 4 0 . 2 3.8 0.4 0 4 
S7 0 . 2 0 6 2.4 7 .4 34.2 2.2 0.8 
Sa 1.2 36.6 4.0 12 .4 83,2 90 .0 90 .. 0 

Poet-Buzzer 
Tri ls 6 11 16 21 26 31 36 

S1 4 . 4 15.0 0.6 3.2 7.0 1.4 2.2 
S2 1.8 90.0 90 . 0 90.0 90.0 90.0 90 . 0 
~ 1.6 l.2 0.6 0.4 4. 2 0.6 0.8 
s,.. 90 ,0 90.0 90.0 90 . 0 90.0 90.0 90 .0 
Ss 1.4 0.4 0.2 0 , 1 3.4 5.0 3.6 
S5 0 .4 1.2 0.2 0.2 0.2 0.6 0.2 
S7 9.0 0.4 6.6 2.6 13.4 l.S 2.0 
Sa 14.8 5.8 3.6 36,2 14.6 58.S 90.0 

Unpdred-GB .Se 

Buzz Trials 5 10 15 20 25 30 35 

S9 0.6 4.0 39.2 3.8 4. 4 7.2 .o 
S10 o.4 s.o 3 4 2 , 8 2.4 4.4 1.0 

l l.6 1.6 90.0 90.0 90.C 90 . 0 9 .o 
S12 7.6 4. 2 6.4 42.8 90.0 90.0 90.0 
S13 . 5 . O 8.6 19.S 9.4 24.9 90 0 90.0 
S1 2.S 4.7 26.1 21.5 30.4 53.3 53.1 
s s 1.4 1.2 21.6 0 . 8 0.8 90.1) 90 . 0 

16 l.0 5.4 2.6 0.6 0.4 1,2 0 . 0 

Poat-Buzzer 
Trials 6 11 16 '>l 26 31 36 

S9 6.6 2.6 2.2 90.0 10.0 1.0 13 .2 
S10 2.8 1.0 .4 2.6 5. 4 4.2 2 5 
S11 0.4 65.0 90.0 go ,o 90.0 90.0 90.0 
Su 9.0 7. 8 90 . 0 90.0 90.0 90 O 90.0 
S13 . l.2 29.8 11.6 11.8 35 . 6 90.0 90 . 0 
S1i. 4.3 15.9 32.6 41.5 37.2 52.9 57 . 2 
S15 7.8 4.2 27.8 1.0 16.2 90.0 ,90.0 

S1& 2.0 1.0 0.4 5.2 13.2 5.4 24.6 
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RAW SOORES OP RUNNirrG TIME IN EXTINCTION OF SE-GROUPS 
(RAW SCORES ARE TIME SCORES IN SECONDS) 

Pai'red- SB Sa 

Pre-Buzzer 
Trials 4 9 14 19 24 2!) 34 

S1 24 . 2 4 . 2 - 90. 0 3 . 6 .39. 4 12 . 2 11.2 
S2 0 , 8 LO 1.4 s.6 82.?. 2.4 1. 6 

¾ 1.2 1.6 2 . 8 1 . 8 12, 6 l.5 . 0 31.4 
sit 1.4 l.4 1. 6 25.6 90. 0 90. 0 90 . 0 
S5 0.8 12,8 l.2 l.2 1.2 33. 4 2. 2 
Ss 1.8 90 . 0 1.4 1. 6 90, 0 1. 6 1 . 4 
S7 1.8 3.2 5 . 8 l.4 29. 8 90. 0 5 . 8 
Sa 6. 4 5 , 8 1.2 1.6 19 .. 2 1 . 8 1. 4 

!u;z~t Trials 5 10 15 20 25 30 3!> 

S.1 3. 4 30. 0 3. 6 6. 8 7. 4 21.6 1. 2 
S2 LO 1.2 6.8 26. 0 1. 2 33 , 8 90. 0 
~ l.2 1.8 1.0 1.8 7. 8 4. 6 s.o 
s,. 1.4 6 . 2 1.8 2. 2 90. 0 90. 0 90 . 0 
S5 1.6 2.2 1. 2 1.0 1.2 1. 2 24 .8 
s6 2.8 1.2 1.4 1.6 1. 6 3. 6 90,. 0 
S7 3.0 9. 8 27.8 6. 0 37.8 11.4 7.1 
Se 1. 6 1.4 3.8 4. 6 1. 6 6. 0 1.0 

Unpaired- SB !a 

Pre-Buzzer 
Trials 4 9 14 19 24 29 34 

S9 1.0 0 . 8 l . 8 2 . 2 2. S 2 . 2 li , 5 
S10 l. . 3 1.2 4.4 50. 8 1.8 90.0 1.2 
S11 1.2 4.0 l.2 l.6 89 . 0 90.0 90.0 
S12 1.0 3 . 6 1.8 :;!6. 2 10. 6 1.4 6 . 2 
S13 . 0 . 8 l.O 15,8 3. 0 5 . 3 90 . 0 1 . 3 
Sn 1.6 1 . 2 J . 8 19. 8 12. 2 18 . 2 90.0 
Su l. 2 1.2 0.9 1. 2 1.0 3 . 6 1.2 

S16 3. 2 2. 4 8. 0 2. 6 90 . 0 90 . 0 90 . 0 

Buzzer Tri.au 5 10 15 20 25 30 35 

S9 l.O 1.0 2. 4 2. 4 4'. 8 3. 1 5 . 6 
510 1.2 u .s l.8 2. 0 4 . 4 41.6 2.S 
S11 3.2 1. 6 37 . 2 90. 0 17 . 2 l.8 13.0 
Su 1.0 l.O 5.4 3. 8 4.0 7.2 1.4 
S13 1.0 1. 2 16. 4 1.6 18.6 1. 1 B.4 
S11t 1.4 9.8 10 . 4 5. 4 16.8 60 . 0 90 -. 0 

S15 90 . 0 1. 0 1.2 90. 0 14 .. 8 1.2 2 . 8 

s16 3.6 43.2 84 . 6 2.1 90. 0 90. 0 90. 0 
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RAY SCORES OF RtTh"NlNG TDm IN EXTINCTION OF GB-GROUPS 
(RAW SCORES ARE fflfE SCORES IN SECONDS) 

Pa.ired-CB is 

Ruz~e:r Tri.a.ls 5 10 l5 20 25 30 35 

S 17 0 . 8 0 . 8 LO 1.0 3.4 2 . 2 6.0 
S1a 90.0 3 , 8 90 . 0 90 . 0 90 . 0 90 .0 90 .0 
S19 2.4 1.2 l.6 1.4 1.6 3 . 4 3.6 
S2.0 3,4 90. 0 90.0 90 . 0 90 . 0 90 . 0 90. 0 
S21 l.2 l.8 L S 24 . 8 1.4 2. 8 2. 8 
S22 0 .8 0 . 8 1.4 3 . 6 1..2 1.2 17.6 
S23 1.0 1. 2 1. 6 3. 6 15.8 11.4 4.8 
S2.1t 1.8 2. 6 l'. 6 31..6 l.8 90.0 90 . 0 

Post- Buzzer 
Trials 6 11 16 21 26 Jl 36 

S17 1.2 1.0 0 . 8 1. 2 1.2 2 . 2 3.4 
S19 1.6 90 . 0 90 . 0 90 . 0 90 . 0 90.0 90 .0 
S19 1.2 12 . 6 1.4 4.4 1.4 3. 8 l.2 
S20 90,0 90 . 0 90 . 0 90 . 0 90 . 0 90 . 0 90.0 
S21 1.0 l.8 1. 4 1.7 1.8 26 . 6 9 .4 
Sa 1.0 0.6 0 . 8 2. 4 1.6 LO 1.4 
S23 l. l 6. 2 12.4 3. 4 3 .. 8 4 .6 1.6 
Sz1t 12.6 l.8 28 . 4 2. 0 5. 4 3.8 90 . 0 

Unpaired-GB 1 s 

Buzur Trials 5 10 15 20 25 30 35 

S2.s 2 . 0 3. 4 4.0 4.2 2.6 4 . 0 1.2 
S,26 0 . 8 13 . 4 1.8 5 .8 16 . 6 15 .0 1.0 
,,. 1.8 22.8 90 . 0 90 . 0 90.0 90 . 0 90 . 0 " 2 7 
Sz.e 6 . 2 2. 4 21.4 6 . 4 90.0 90 . 0 90.0 
S29 1.2 6. 0 7. 6 59 .2 13 . l 90 . 0 90 .0 

~o 3 ,6 1. 8 38 . 8 2 . 8 19. 4 90 . 0 90 .0 

~l 1.4 10.6 1.8 33 . 4 4.0 4.4 8.8 

%2 

Post-Bu:%er 
Trials 6 11 16 .2 l 26 31 36 

S25 8 . 2. 3. 6 16 . 0 90 . 0 3.8 l.6 3 . 2 
S26 1.0 l.O 30. 6 3 . 0 1.0 8 . 8 4 . 2 
Sz7 6. 8 32 , 2 90 . 0 90 .0 90 . 0 90 . 0 90 .0 
S2e l. 6 30 . 2 90 . 0 90 .0 90 .0 90 . 0 90 . 0 
S2g 1.2 2. 0 4. 0 16 . '4 20 . 2 90 . 0 90.0 
~o 9 . 8 1. 8 2. 2 7 . 6 3 .0 90 . 0 90.0 

SJ l 1. 4 2 . 8 5 . 2 13 . 2 6 . 8 62 . 8 4 . 8 

~ 2 4. 3 10. 5 34. 0 44 .3 30 . 7 61.9 53. 2 
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RAW SCORES OF STA TI G TIME lN ACQI!IGITION 0 SB-<;ROUPS 
(RAW SCO ES ARE TiliF. SCORES IN SECO,., S) 

Pdre.d-SB Se -
'tr1-ale S1, S2. % s Ss s6 S7 Se 

1 O, fO l.JO 0.80 0 . 40 0. 80 1.10 0 . 20 0.20 
2 o. 20 o.ao C. 60 0.30 0 . 20 4 . 60 0 . 80 0.10 
3 1. 70 0.20 1.00 0 . 40 1.8 4.00 1.60 0 . 60 
4 0.20 l . l~O 1.00 0.20 l.60 4.20 0.80 0 . 10 
5 4.40 2.60 2.00 0.20 2.20 0.40 4 . 00 1.00 
6 7.20 0.60 0.80 0.20 l.20 1.80 5. 20 4 40 
7 0.20 0 . 40 3.00 0.20 9.40 2.00 0 40 1.60 
8 3.10 3 .40 3 . 80 0.40 1.80 0.40 2.60 0 . 20 
9 1.20 l.80 0.80 0.20 2. 60 7. 40 1.80 2.20 

10 0.20 l.80 1.20 0.20 1.00 4.80 3.20 1.00 

u ired-SB Se 

Trials $9 S10 S11 s 2 S13 . S1 a. S15 s16 

l 3.80 0.60 0.20 0 , 80 0. 20 0.10 3.00 0. 80 
2 4.00 5.20 0 . 20 1.40 0.60 0. 20 4. 80 0. 8 
3 9.40 1.80 0.20 0.60 0.20 2. 20 3.00 0 . 70 
4 6.80 4.00 1.80 1.00 0 . 40 0.10 0.60 l.20 
5 3. 20 0 . 60 0.80 2.80 LOO 2.60 1. 80 0.60 
6 1.20 2. 30 0.40 .20 1.20 1.20 2.00 2.20 
7 1.20 2.00 0 . 20 2.20 0.40 0.10 0.20 0 . 60 
8 8.80 2.40 o.ao 2.10 0.60 0 . 10 2.00 0.80 
9 l.20 3.20 0.60 1.40 2.80 0.60 1.60 0.80 

10 l.40 5.40 0.40 O 30 0.80 0.20 l.60 0.20 
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:W SCORES OF RUNNING TlME IN ACQ SITION OF Sn-GROUPS 
(RAW SC.ORES ARE Tnt:E SCc.fRES SECONDS) 

P ired-SB ~a 

Tri&ls S1 S2 8l Sa. Ss S5 S7 Se 

.40 l.40 l.80 1.60 l.40 3.00 0.80 o.ao 
2 .20 1.20 1.60 1.80 1.40 2.20 l.00 1.20 
3 1.20 1.20 .20 1.60 1.00 2. 10 0.80 1.00 

l.20 1. ,,o 1.20 l.40 .40 1.60 0. 80 1.00 
5 1.00 1.20 1..40 1.80 1.00 1.60 0.80 LOO 
6 1.20 1.00 1.20 1.20 1.00 1.80 1.00 .oo 
7 1.00 .20 1.40 1.20 1.20 2.00 1.00 1.20 
8 1.10 1.20 1.20 1.40 1.00 .40 1.10 l 00 
9 .20 1.20 0.60 1.40 1.20 l.80 0.80 l.20 

10 1.20 1 . 20 l.00 l.60 1.20 l.70 0.80 1.00 

Onp ired-SB §_S 

Trials S9 S10 Sn S12 S13 S11+ S15 S16 

.80 1.40 1.30 1.20 1.20 1.50 .40 .00 
2 2.10 1.40 1.00 1.00 0.80 1.00 1.80 1.40 
3 1.40 1.40 1.00 1.00 1.00 1.20 1.20 1.20 
4 1.80 1.00 1.20 1.20 1.20 1.10 1.40 1.40 
5 1.60 1.20 1.20 1.00 1.10 1.00 1.20 0.80 
6 1.00 1.20 1.20 l.00 1.20 1.00 1.20 1.20 
7 20 1.20 1.40 0.80 1.00 1.20 LOO 0.80 
8 1.40 1.20 1.20 1.20 1.20 0 . 80 1.20 l.00 
9 1.20 1.20 1.20 1.00 l.20 o.so 1.20 l.00 

10 1.00 1.20 l.40 0.80 1 00 1.00 1.00 0.80 



56 

RAW SCORES OPS ARII G TDiE IN ACQUISITION OF GB-GR.OUPS 
(RA.'R' SCORES ARE TIME SCORES I SECONDS) 

p ir -GB Se 

Trial.a S 7 S 18 S19 S20 S21 S22 S 13 S2.lt 

l 2. 60 3 . 20 2.60 3. 0 2.00 1.40 5 . 60 0.40 
2 5.20 0.20 0.40 2.10 7. 80 0. 90 1.00 1,00 
3 2.40 0.20 0.40 1.80 37 . 40 0, 80 0 . 80 1.00 
4 l.60 0.80 0.40 1.40 10.30 3.40 l.80 1.20 
s 1.00 0.20 0.40 1.20 4 .60 1. 60 0 . 60 2 . 40 
6 8. 60 5 .00 0.40 1.20 l.20 1.60 o. 0 4.60 
7 ,80 0.20 o.so 0 . 20 0.40 5.80 2. 20 1.60 
8 .40 3,60 2.20 2. 80 0.20 5.40 3 , 80 .60 
9 20.20 0.80 1.20 0,40 1.20 a.so 0 . 80 2 . 00 

10 4.80 0.20 1.00 2 . 80 0 . 20 0.90 2.00 1.20 

Unpaired-GU 2,s 

Triili S25 S.2.&. S 2.7 S 28 S29 S3 0 S3 l S3 2 

l 0,80 O. lG 2. 00 6.00 1.20 0. 80 4 . 00 2.10 
2 2. 40 0 . 10 1.40 1.80 1.40 0.40 4.60 1.70 
3 .20 o. 0 20.20 9. 8 1.20 0.80 1.80 5. 0 
4 .20 0.20 5. 20 3.40 2.20 0 . 80 1.00 3. 0 
5 l.40 0 . 40 4.00 1.00 4 . 60 1.20 1.40 2.00 
6 1.10 o. 0 9 . 20 0.80 0.80 3 . 00 0.40 2. 20 
7 0 . 60 0.10 9.80 60 5. 20 1.00 1.80 2.90 
8 1.20 0.20 0 . 80 9.80 2.00 5.80 0 . 80 2.90 
9 0.60 0 . 60 6.80 0.60 4. 0 1.40 1.80 2.30 

10 4.40 5.80 5.60 12.00 1.40 1.00 1,60 4. 10 

/ 
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RAW SCORES OF RUNN'ING TIME IN ACQUISITIOll OF GB--OBOUPS 
(RAW SCORES ARE THE SCORES IN SECONDS) 

Paired-GB Ss 

Trials S17 S1e S19 820 S21 S2,2. S23 S2.,4 

l 1. 90 1.20 0.80 1.50 2.10 1.60 1.20 1. 20 
2 1.80 1.20 1.00 1.00 2.20 2.00 1.00 1. 20 
3 2.00 1.20 o.oo 1 . 60 2 . 20 l.80 1.40 1.20 
4 1.60 1.20 0.80 l. 20 2.30 1.20 l.40 1.60 
5 1.60 0 . 80 0.60 l.20 2.00 1.40 1.20 1.20 
6 1.60 1.20 1.00 1.40 4.60 1.80 1.00 l.20 
7 l.80 0.90 0 . 60 1.00 1.80 1.40 1.00 1.20 
8 1.40 0. 80 0.60 l.20 1.60 1.40 1.00 1.20 
9 l.60 1.00 0 . 60 1.00 1.60 1.20 1 . 00 1.40 

10 1.80 1.00 0.80 1.40 1.40 l.40 l.00 l.00 

Unpaired-Ga §_a 

Trials S,25 S26 S21 S2a S2.9 Sso Sg l Sg 2 

l 1.20 1.40 l.60 2. 00 1.60 1.40 1.40 1..50 
2 0.80 1.30 1.20 2.40 1.20 1.60 l.80 1.50 
3 1.20 1.80 l.10 l .80 1.40 1.20 1.20 1.40 
4 0 . 80 l.60 1.20 1.60 1.10 l.80 1.60 1.40 
5 C.80 l.20 1.20 1.60 1.60 1.20 3 . 60 1.60 
6 LOO 1 .20 1.60 1.20 1.20 l.40 1.20 1.30 
7 . 0.60 1.40 1.60 1.40 1.20 1.30 1.70 1.30 
8 0.60 1.40 1.40 1.20 1.40 l.60 1.60 1.30 
9 1.00 1.40 1.40 1.20 l.20 1.20 1 . 20 1.30 

10 0.60 1.40 1 . 20 l.60 1.20 1.40 1.40 1.30 

I 

. ' 
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