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/\BSTRACT 

A fi ve-phase experiment consisting of acquisition, 

three incentive shifts, and ext inction was performed to 

a scerta in the effects of multiple shifts in r einforce

ment on instrumental performance of the rat. During 

acqu isition 30 a nima ls received sma ll reward , whi le 

an equal n umber received large reward . These initial 

smull - &nd large-reward groups were each divided into 

three ma tched subsquad s at the completion of acquisition. 

The three shift conditions followed a cquisition. Th e 

resu lts indica t ed tha t the performance of the shi fted 

a ni ma ls (large-to small-reward , small-to large-rewa r d ) 

ch a nged to a p p roximate that of the appropriate control 

group . Few significant contrast effects were observed. 

During extinction, \vhich immediately fo llowed the last 

sh i : t phase, all groups extinguished a t relatively the 

same r a t e . Of particular interest was the performance 

o: the large and small reward control groups. These 

groups displayed significant reward magnitude differences 

in the start and r un measures throughout the entire 

experi'1ent . 11.n expectancy model is proposed t o uccount 

!~ r th e se results . 
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CHAPTER I 

INTRODUCTION 

Both rate of learning and level of performance in 

the instrumental learning situation have been attributed 

to a number of variables, such as severity of deprivation, 

and number of training trials. One factor which has re

ceived considerable attention has been reward magnitude, 

i.e., the amount of reinforcing stimulus given the sub

j ect upon correct completion of the assigned task. 

One of the first studies to systmatically deal 

with quantitative variation of reinforcement magnitude 

was r eported by Grindley in 19 29 . He trained chicks to 

run do1,m a runway to either 0, 1, 2, 4, or 6 grains of 

boi led r i ce. He reported a negatively accelerating 

curv e whe n p l otting reciprocal running times as a function 

of reward magnitude. Wolfe and Kaplan (1 941) also used 

chicks, and repo r t ed that for three groups receiving 

eithe r f our q uarter grains, one f ull g r ain, or one quar

ter g r ain o f popcorn, thos e tha t r ece i ved the f our q uarter 

grains ran fa s t est , those that received one f ul l gra i n ran 

next fastest , and those that r eceived only one qua r ter 

grain ran the slowes t . Zeaman (1949 ), using rats in the 
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straight runway apparatus, also reported a positive 

relationship between reward magnitude and terminal level 

of perfonnance. Early studies by Lawrence and Miller 

(1947), Metzger, Cotton, and Lewis (1957), and Spence 

(1956), using rats in the runway situation, have cor

r oborated the runway data reported by Zeaman (1949). 
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More recently, a series of studies by Marrero, Davis, and 

Seago (1 973), Davis, Harper, and Seago (1975), and Davis, 

Prytula, and Seago (1975) have also reported similar 

results. Thus, on the basis of these studies one might 

be tempted to accept the hypothesis that a positive 

relationship exists between reward magnitude and perfor

mance, and further, that this relationship is relatively 

stable. 

However, a recent series of studies reported by 

McCain and his associates has seriously questioned the 

generality of this proposed relationship. For example, 

McCa in (1970) reported two studies in which rats received 

either large reward (one 500 mg pellet) or small reward 

( one 45 mg pellet). The results of these studies indicate 

t ha t in early stages of training the large reward sub

j ects had s ignificantly shorte r running times than did 

the smal l rewa r d subjects. Later in training, however, 

the differences between the groups decreased and perfor-



mance between the two groups became indistinguishable. 

Similarly, McCain, Dyleski, and McElvain (1971) reported 

a series of seven studies in which a total of 232 rats 

were trained to run to either large or small reward in 

a straight alley. Expected magnitude difference were 

found in the early stages of acquisition, but no sig

nificant differences were found after 54, 60, 70, 78, 

90, 116, or 135 trials, respectively. During extinction, 

the large reward subjects were less resistant than the 

s mall reward subjects after 24-90 trials, but not after 

116 or 135 trials. Thus it would appear that the influence 

of reward magnitude is not a s powerful, certainly not as 

long l a sting, as once thought. Reward magnitude may 

indeed have an e ffect on performance early in acquisition 

of the instrumental response , but if the data reported 

by McCain are to be believed, this effect is transitory. 

Capitalizing upon the notion that reward magnitude 

effects may by transitory, McCain and Cooney (1975) 

reported a study involving multiple shifts in reward 

magnitude. Basically, they were investigating the 

stability of positive contrast effects (PCE) exhibited 

by group s sh i f ted from small to large reward and, negative 

contra s t effec ts (NCE) exhibited by groups shifted from 

large reward to s mall reward. By definition, a PCE is 



obtained when the performance of a group abruptly shifted 

f rom small- to large-reward magnitude exceeds that of a 

large reward control group. A NCE is obtained when the 

performance of a group abruptly shifted from large- to 

small-reward is depressed below that of a small reward 

control group. A seminal study in the area of contrast 

effects v1as reported by Crespi ( 1942) in which both a NCE 

and a PCE we re reported. Similar findings were also 

reported by Zeaman (1949). 

Of the t wo contrast effects, the NCE has been 

obtained more often, and, until quite recently, was thought 

to be the more "genuine" of the t wo. Hence, numerous 

studies have been conducted to ascertain the parameters 

controlling NCE. For example, three studies reported 

by Davis and North (1 967, 1 968, 1969 ) are representative 

of this line of research. Their studies dealt \v ith the 

e ff ects of: (a) varied reward magnitude acquisition 

tra ining upon behavior during incentive reduction (1967), 

(b) number of large reward preshift trials (1968), and 

(c ) numbe r of l a rge reward preacquisition goalbox place

ments (1969). The 1967 study involved giving three groups 

of rats 50 a cqui s ition trials with l a rge, varied, and 

s mall reward. Afte r acqu isition all sub j ects received 12 

s mall reward trials. For s ub jects initially trained under 



large and varied reward, these trials constituted an 

incentive reduction phase. The results showed a large 

perofrrnance decrement for subjects trained under large 

reward while subjects trained under varied reward ex

hibited only a slight reduction in performance level. 

The 1968 study used three groups of rats receiving either 

18 large reward trials, 108 large reward trials, or 108 

small re\vard trials during acquisition. Acquisition 

\vas f ollowed by 63 small-reward trials. The 63 small 

reward trials constituted an incentive reduction phase 

for the groups initially receiving the 108 or 18 large 

reward trials. The results showed a greater reduction 

in performance level for the g roup tha t initially received 

108 large reuard trials. In the 1969 study , two groups 

of rats were given either 92 preacquisition rewarded 

direct goal placements , or 92 preacqu isition handling 

tria ls. This v,as follo\led by 24 large re\·Tard trials for 

both groups. In a third phase (incentive reduction) 

both groups received 16 small reward trials. The results 

shoued t he greatest disruption of performance with t he 

group rece iving the preacquisition p l acements. Thus, 

the Davis Qnd ~orth stud ies (1967, 1968 , 1969) demon

strate the rel~t ive consistency of NCE, and the relative 

case of duplicating the phenomenon. 
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On the other hand, research on PCE has been aimed 

more in the direction of simply obtaining the phenomenon, 

as opposed to delineating the factors that control it. 

The early studies which reported PCEs, e.g., Crespi, 

1942; and Zeaman, 1949, were criticized for the small 

number of acquisition trials employed prior to shift. 

If a small number of trials is employed it is reasonable 

to question vrhether the large reward control subjects 

have, in fact, reached an asymptotic performance level. 

I f the a symptote has not been a chieved then PCEs may 

well be observed, but limited to the preasymptotic level 

of training. However, if a max i mum a symptotic per-

formance level has b een a chieved by the large reward 

control sub j ects, the PCE woul d be prohibited from ocurring 

because the per formance of the upshi f ted subjects could 

acheive the a symptote but not over shoot it. This "ceiling" 

effect has been overcome by: (a) use of a modera te level 

of large re\•ra rd (Schrier, 1967), (b) use of a lower level 

of motiva tion (Marx, 196 9 ; Shanab & Ferrell, 197 0), and 

(c) use of delayed reinforcement prior t o the shift 

phase (Me llgren, 1972 ). The first t wo methods have pro

vided some evidence of the PCE, but appear to be less 

df f ective due to the reduc ed motivational level of the 

s ubj ects . The delayed re\'Tu.rd procedure has consistently 



yielded PCEs, and appears to be a viable technique for 

producing PCEs. A fourth procedure was employed in the 

McCain and Cooney (1975) study. In this study three 

shifts in reinforcement magnitude were employed following 

initial training under large (L) or small (S) reward. 

Significant PCEs were observed on the second and third 

shift s to L (i.e., subjects receiving training and three 

shi f ts in the sequence SLSL showed a PCE on the last 

shift to L, whereas subjects receiving the sequence LSLS 

f or t ra ining c. tnd the first two shifts showed a PCE on 

the second sh i f t). Thus, the procedure f or employing 

multiple shifts would appear to be a reliable method of 

obta ining PCEs . It does offer the advantage of avoiding 

confound ing due to de l ay (delay by its very nature intro

duces c on f ounding stimuli) , lowered motivational level, 

and the use of less tha n optimal levels of larg e rewa r d 

magnitude . 

The present study ,va s designed to investigat e 

the effects of giving partial reinforcement training 

prior to multip le shifts in reinforcement. It was f elt 

t ha t the discrepancy between partial reinforcement 

t · · d mall re'·'ard and rece iot of large re,·1ard rain ing un er s vv - .. 

( 1 tl.al rei'nforcement schedule) might serve a so on a pa r 

t o he ighten observed PCEs. 
of course, i f the converse 



would hold true for subjects shifted from partial large 

reinforcement to partial small reinforcement. In this 

case one might expect NCEs. to be more pronounced. As 

in the McCain and Cooney (1975) study, a total of three 

shift phases were surrounded by acquisition and extinction 

phases. Thru the use of three shift phases it was hoped 

that some information concerning the stability of PCEs 

and NCEs under partial reinforcement conditions would 

be obtained. 
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CHAPTER II 

METHOD 

Subjects 

The subjects were 60 male albino rats, approxi

mately 90 days old at the time of beginning the experiment, 

purchased from the Holtzman Co., Madison, Wis. Upon 

r eceipt from the shipper subjects were housed individually. 

The s ub j ects were maintained on ad lib water throughout 

t heir r e sidence in the lab oratory while a restricted 

feeding sched ule wa s initiated f ive days prior to acqui

s i t i on . During a ll expe r i mental conditions subjects 

rece ived s uppl emental f eed ings of Purina Lab Chow in the 

home c ages. These feedi ngs equalized t he di ff erence in 

grams (g) b e t we en t hat amount r eceived by the subjects 

on rewa rded tr i als and 13g. Thus, regardless of t h e 

reinforcement condition, the total amount r ece ived by 

a subject per day was restricted to 13g. 

Appara t us 

The appa ratus was a single straight runway consisting 

of a start box (10.16cm x 25.40cm x 10.16cm), a run sec

tion (1 0.1 6cm x 81.28cm x 10.16cm), and a goalbox (10.16cm x 

15.24cm x 10.1 6cm) all ma de of wood. The startbox was 
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painted grey. The run section and goalbox were painted 

black. Hinged screened lids covered the entire length 

of the apparatus. A goal cup was mounted 2.54cm above 

the floor and recessed into the back wall of the goal

box. Guillotine doors separated the startbox from the 

run section and the run section from the goalbox. 

Raising the start door activated a timer which stopped 

when the rat broke a photobeam located 15.24cm beyond 

the start door. Two other timers measured running times 

for the next 60.96cm and 30.48cm respectively. Start, 

run , and goal times were recorded for each subject for 

each trial. 

Procedure 

The expe riment was div ided into six phases: hand-

ling, pellet habituation, and runway exploration ; acqui

sition; three reward magnitude sh ifts ; and, extinction. 

Handling, pellet habitua tion, and food deprivation were 

begun 10 day s prior to the first day of acqui sition. On 

Day 6 ea ch subject was given three minutes free access 

to the runway with all equipment in operation. Free 

exploration continued for fiv e days. 

Fol l owi ng Day 10 subjects were randomly assigned 

t o 10 squads of six s ub jects each, and run for two trials 
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on the first day, four trials the second day, and six 

trials each day therea f ter. Within each squad three 

subjects were on a large r eward schedule (eleven 45mg 

Noyes pellets) and three subjects were on a small reward 

schedule (one 45mg Noyes pellet): thus subjects in the 

large reward group received 11.50g of supplemental feeding 

in the home cage, while subjects in the small reward 

group received 12.90g. The supplemental feeding for a 

particular s quad was given after the next squad had 

f inished all trials. Thus, Squad 1 was given the supple

mental feeding in their home cages \vhen Squad 2 had 

f inished all training trial s. The order in which sub-

jects were run va ried between squads. Squad 1 was run 

on a LSSLSL order through 4 2 acquisition trials per 

an i mal. The other orders were: Squad 2 , SLLSLS; Squad 

3 , SSLLSL ; Squad 4, LLSSLS; Squad 5, SSSLLL; Squad 6 , 

LLLSSS; Squad 7, SSLSLL; Squad 8, LLSLSS; Squad 9 , SLSLSL: 

and Squad 10, LSLSLS. 

A 50% reinforcement cond it ion was mainta ined as 

a constant condition throughout the experiment prior to 

extinction. The sequences of rewarded (R) and nonrewarded 

( d 1 lected For Day 1 the sequence N) tria l s were ran om Y se • 

was NR, and for Day 2 the sequence was NR.l.':J'R. The sequences 

f 8r t h e next s ix days were: RNNRRN, RNRNRN, RRNRNN, 



NRRNRN, RNNRNR, NRNRNR. These sequences were then 

repeated in the same order for the remainder of the 

experiment. 

On the eighth and last day of acquisition all 

60 subjects were matched on the basis of run time by 

rank ordering according to speed. From this ranking 

three groups of ten small reward animals were selected 

in such a way that the group run times were equated. 

The same process was then repeated for the large reward 

animals. With the completion of these procedures the 

acquisition phase was terminated and on the following 

day the experimental condition was instituted. 

The experimental condition of interest consisted 

of shifting the magnitude of reward , large to small or 

small to large, through three phases of fo ur days per 

shift. The large reward control group and small reward 

control gro up were never shifted. Thus, three shift 

conditions were run as shown in Table 1. 

12 

Each trial began by removing a subject from his 

home cage and placing him in the startbox where he was 

confined for a 5 sec. delay prior to initiating the trial. 

A trial would be initiated by raising both the start and 

goalbox doors. upon breaking the first photobeam the 

start door would be lowered, and when the subject broke 



the goalbox photobeam the goalbox door would be lowered. 

on nonrewarded trials a 10 sec. goalbox confinement was 

requi red , while on rewarded trials the subjects were 

left in the goalbox until all reward was consumed, then 

removed immediately and returned to the home cage. An 

ITI of approximately 6 min. was maintained by running 

each subject in a squad for a single trial in rotation. 

Thus, each subject of a squad was run once until all six 

had run one trial; then each subject was run on a second 

trial, etc. After every six runs the alley was swabbed 

with a pine-scented cleaning s olvent to remove any food 

debr is and odor. 

Following the completion of the third shift, 

extinction wa s instituted. During the extinction phase 

sub j ects were confined in the goalbox for 10 sec. Extinc

tion lasted five days with six trials per day. 



CHAPTER III 

RESULTS 

Group mean speeds (meters per sec.) during the 

fi ve experimental phases for the start, run, and goal 

measures are shown in Figures 1-3. A separate analysis 

of va riance was performed on the data for each phase 

f or these three measures. The significant results of 

these analyses will be presented separately for each 

ph ase . As the respective shift group s were formed at 

the c ompletion of Pha s e 1 , t h ese g roups were not included 

in t h e Pha se 1 ana lyses. For p urposes of graphic cla rity 

they are shown in Ph a s e 1 of Figure s 1-3. 

Phase 1 - Acquis i t i on 

Start I-lea s ure. Start measure analys es y ielded a 

significant , F ( l , 58) = 8.93, E. <'. .01 , Reward Magn i tude 

effect, and a significant, f..(6, 348 ) = 3.41, .E < . 01 , 

Days e ffect. 

Run Heasure. Both a significant, f..(l, 58) = 

7 .74, E.c(.01, Rewa rd Magnitude effect, and a significant, 

F (6, 348) = 3.01, .E ( .01, Days effect were found wi th 

the Run measure ana lysis. 

Goal Measure. similarly, the goal measure analysis 

indicated that both the Rewa rd Magnitude factor, .E(l, 58) = 
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5.66, £ < .05, and the Days factor, F(6, 348) = 4.19, 

.E. < . 01, were significant. 

Phase 2 - Shift 1 

Start Measure. Both the Groups, F(5, 54) = 

2 . 51, E. < . 05, and Groups by Days interaction, F (15,162) = 

2 .17, E. < . 05, were found to be significant. Simple 

main effects analyses were used to probe the significant 

interaction. The results of these analyses yielded 

significance (£. < . 05) on each of the four days of 

Phase 2. Subsequent Ne,vman-Keuls tests indicated that 

Groups SSS~ SLLS, and SLSL started significantly (E. < .05) 

slower than Groups LLLL , LSSL, a nd LSLS on Days land 2. 

On Days 3 and 4, Group SSSS started significantly 

(£. < . 05) slower than all other groups. 

Run Measure. As in the start measure, both the 

Gro ups, F (S, 54) = 2 . 63, E. < . 05, and Group s by Days 

i nterac tion , F (l5, 16 2 ) = 1.84, E. <. 05, were found to 

be signif icant. Si mp l e ma in e ff ects ana lyses yielded 

signifi c ance (£ < .05) on all f our days. Newman-Keuls 

tests indicated tha t Gro up s SSSS, SLLS, a nd SLSL ran 

signi f icantly (£. <. 05) slower than Group s LLLL, LSSL, 

and LSLS on Day 1 , and tha t Group SSSS c ontinued to run 

( n < . 05 ) slowe r than a ll other groups signific antly .;;. 

on Days 2- 3. 

15 
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Goal Measure. Again, both the Groups F(5, 54) = 

2 .47, 12. < .05, and Groups by D,,ws interaction, F(l5, 16 2 ) = 

1. 77, 12. < • 05, were found to be significant. However, 

simple main effects yielded significance (E.< .05) only 

on Days 1 and 2 . Newman-Keuls tests indicated that 

Group s SSSS, SLLS, SLSL, and LSLS were approaching the 

goa l significantly (12.< .05) slower on Day 1, and that 

Group SSSS wa s approaching the goal significantly 

(p_ < . 05) slower on Day 2 . 

Phase 3 - Shift 2 

Start Mea s ur e. Signi f icant Gr oups, F(5, 54) = 

2 .71, .E < .os, a nd Groups by Days, F (lS, 162 ) = 1. 97, 

E. <:.os, effect s we r e f ound. Simple ma i n effects ana lyses 

yielded s igni f icance (£ <. 05) on a l l f our days. Newman

Keuls tests indica ted tha t Group SSSS was s t arting sig

ni f i cantly (12.. <.05) slower than all ot he r gro up s on 

Days land 2 , a nd tha t Group s SSSS a nd LSSL were sta rting 

significantly (p_ <· 05) sl ov,er than a ll other groups on 

Days 3 and 4 . 

Run Measur e . Only the Groups factor achieved 

s igni f icance , F (5 , 54) = 2 .53, .E <.05, in the run measure. 

L7e,·rman-Keuls tests ind ica ted tha t Gro ups SSSS and LSSL 

· · f · tly ( n < OS) slower than a ll other groups. ran s1gn1 1can ~ • 

Goal l•ieasure . A significant, F (l 5 , 162) = 2 .08, 
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E. < .05 , Groups by Days interaction was shown in the 

goal measure. Subsequent simple main effects analyses 

a ch ieved significance (E. < .OS) on Days 1, 2, and 4. 

Newman-Keuls tests indicated that Groups SSSS and LSSL 

wer e approa ching the goal significantly (E. < .05) slower 

than Group SLLS on Day 1, and that Group LSSL was approach

ing the goal signi f icantly (E. <.05) slower than Group 

SLLS on Day 2 , and significantly (E. <.05) slower than 

a l l other groups on Day 4 . 

Phase 4 - Sh i f t 3 

Start neasure. Both a signi f icant , f. (5, 54) = 

3. 29 , £< .05 , Groups ef f ect and Gr oup s by Days i nt er

c1.ction , ~;, (15, 162 ) = 1.83, 12.<. 05 , we re f ound. Simp l e 

mu. in e ff ects ana lys e s achieved signi f icance (E. < . 05 ) 

on ull f our days . Subsequent Newman- Keuls tes t s indi cated 

t hu.t Group SSSS continued t o start significantly (E. < . 05 ) 

slm-,e r than all oth er groups on all f our days. Add it i ona lly, 

Gro up LSSL sta rted signi f icantly (E. <. 05) slower than 

Group SLLS on Day 1. 

Goa l 1-leasur e. No significant effects were obtained. 

Phase 5 - Extinction 

Start Measure. 
Both significant Groups, F(5, 54) = 

3
_

7 1
, .2. < _05 , and Days, F (3, 1 62 ) = 4.27, E. < .01, effects 

·.,ere shm·m. 
u ls tests indicated that Subs equent Hewman-.... eu 



Group SSSS remained significantly <2.< .05) below all 

other group s during extinction. 

Run Measure. As in the start measure, both the 

Groups, F (5, 54) = 2.59, E. < .05, and Days, ,E(3, 162 ) = 

4.31, E. < . 01, factors were f ound to be significant. 

Additional Newman-Keuls tests indicated that Group SSSS 

remc1ined signi f icantly (E. <. 05) belm,, all other groups. 

Goal r-lea sure. Only the Days factor achieved 

significance, F (3, 162 ) = 3.07, E. <.o5, in the goal 

measure. 
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CHAPTER DJ 

DISCUSSION 

As ca n be seen in Figures 1, 2, and 3 the effect 

of r e infor cement magn i tude was quite pronounced during 

Pha se l with s ma l l reward subjects showing significantly 

slower speea s i n a ll thr ee meas ur e s than the large rewara 

subjects. Th i s r es ult would be anticipated by both 

those fav or ing the t r aa i t i onal (long-term) view of the 

effect i vene s s of reward magni t ude , and by McCa in who 

11ould predict such differences early in t ra ining. How

ever, a compa rison of the unshif t ed contro l group s 

(i.e., Groups SSSS and LLLL ) p r e s ent s some complications 

for b oth points of view. 

Considering the start and run measu r es dur ing 

Phases 2-4 (see Figs. J and 2 ), it can be seen tha t 

significant differences between the t wo group s persis t ed 

throughout the course of the 114 trials that were admin

istered. Were these the only measures record ed, one 

would appear to ha ve strong support for the traditional 

v iew, a nd contradiction for the position advocated by 

McCa i n. 
· · of the goal measure (see Fig. 3) Examination 

presents a d i ff erent picture, and some complications. 

ht th reward magnitude effect 
Hfre it can b e seen ta e 



that was so pronounced during Phase 1 dissipates and is 

virtually nonexistent by the end of Phase 2. In fact, 

at that point subjects in Group SSSS are running slightly 

faster than subjects in Group LLLL! This finding would 

appear to lend support for McCain's view that reward 

magnitude effects may be seen early in training, but 

eventually wash out. Thus, in the same experiment one 

is confronted with support for both positions, and an 

explanation for neither. Interestingly, similar findings 

were recently reported by Davis, Prytula, and Seago 

(1 975). However, these investiga tors reported signifi

cant reward magnitude effects that persisted in the goal 

measure throughout the course of 56 trials. On the other 

hand, .!l2. e ffects we re found in the £ill!. mea s ure, and a 

transit ory e ffec t was sh own in the sta rt measure. There 

were severa l procedural differences between the two 

studies which might account for the observed differences. 

For example, the present study employed partial rein

fo rcement, while continuous reinforcement was used in 

t he Dav is et al. (1 975) study. Also, in the present 

s ix trials administered each day, while only 
s t udy were 

administered in the Davis et al. 
t wo daily t rials were 

(1975 ) study. 
These procedural differences may explain 

. of results between these 
the d i ff ere nc es 1n the pattern 
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t wo studies. However, the fact that both studies did, 

i n fact, obtain significant, long-lasting, reward mag

n itude effects in some measures and not in others cannot 

be denied. This suggests that: (a) considerable addi-

tional research is needed in the area of reward mag

nitude effects to delineate the factors involved, and 

(b) that experimenters must be cautious in reporting 

global measures such as total time or speed which could 

obscure significant effects in specific components. 

Unfortunately, one encounters a rather bleak 

picture when the question of the occurrence of NCEs 

and PCEs in the present study is addressed. As can 

be seen from Figures 1-3, the effect of upshifting and 

downshifting the reward magnitude of the various groups 

did, in fact, generally produce predicted effects. A 

downshift typically resulted in slower speeds . There 

is one exception to this generalization, however. During 

Phase 4, the performa nce of Group SLLS which was shifted 

from larg e reward to small reward remained quite high, 

and was, surprisingly enough, s uperior to that of the 

large reward control group. 
On the other hand, an upshift 

from small to large reward typically resulted in an in-

crea se in speed on the part of the shifted subjects. 
As 

h . 1.·s especially pronounced 
can be seen from Figures 1-3, t 1.s 
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dur i ng Phase 2 (first shift) on the part of Groups 

SLLS a nd SLSL. A significant contrast effect, NCE, 

was obta ined at only one point. This occurred in the 

goal measure during Phase 3 when Group LSSL fell sig

ni ficantly below Group SSSS on the last day of that 

phase (see Fig. 3). A similar effect involving these 

two groups is suggested in the run measure during Phase 

3 (see Fig . 2) . However, significance was not acheived 

in this instance . In short, the effects of the various 

r eward magnitude sh i fts can be summarized as follows; 

(a) app ropria te a dj ustments to new reward values were 

typical l y ob ser ved, a nd (b) except for one instance, 

no s i gn if i ca nt contrast e ffects were observed. The almost 

tota l absens e o f c ontras t ef f ects poses de f inite inter

pretation p roblems , especia lly in light of the data 

reported by McCa i n a nd Cooney (1 97 5) . It will be recalled 

that these investigators reported finding s i gnificant 

PCEs using the multiple-shift procedure. 1fuy t he d i s

crepency between the t wo s tudies? The only apparent 

procedural differences that can be really detec t ed is 

the use of continuous reinforcement in the McCa in and 

Cooney (1 97 5) study, and the use of partial r e i nforce-

t d Due to the fact that only 
rnent in the presents u Y· 

· · t d during acquisition (Phase 1) 
42 trials were a dmin is ere 



in t he present study, the subjects effectively received 

only 21 rewarded trials before the first shift (Phase 2). 

In contrast, the subjects in the McCain and Cooney (1975) 

study received a total of 46 rewarded trials prior to 

the fi rst shift. If one adopts an expectancy model such 

a s that recently proposed by Capaldi (1975) to account 

for cont rast effects, then the number of preshift trials 

b ecomes an exceedingly important variable. According 

to Capald i (1975) a reward expectancy, against which 

shift s in reward magnitude, and hence contrast effects, 

a re evaluated, deve l ops as a functio n of the number of 

rewarded trials. Thus , it co uld be argued that the min

imum number of large numbe r of rewarded trials required 

to produce a stable expectancy was not employed in the 

present study. Unfortunately, t h is exp l anation leaves 

t h e p r oblem of the significant NCE observed in Phas e 3. 

This would not be predicted to occur if the expectancy 

hypothesis i s co rrect . \v i th regard to this NCE , i t 

should be noted that it is accentuated by the r ap id 

f Shown by the smal l r ewa r d improvement of per ormance 

control group (Group ssss). Thus, it may not be a t rue 

"contrast" effect. 
Viewed in this light, the expectancy 

hypothesis still appears tenable. 
Certainly, the number 

of rewarded trials adminis t ered prior to reward shift, 



espec ially when partial reinforcement is used, could 

appear t o be a prime candidate for further research. 

Concerning the extinction phase (Phase 5), Fig-

ur es 1-3 indicate that the removal of the rewa.rd resulted 

in a decrease in performance in all groups. Interestingly, 

the effects of prior shifts in reinforcement appear to 

have litt l e or no discernable influence upon extinction 

performance . The most in f luencial factor, judging from 

Figures 1- 3 , appeared to be the level of perf ormance 

ache ived at t h e end of Ph ase 4 . 
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APPE ~mr x A : F IG URES 



F ig . 1 - Mea n Sta rt Speed s (meters per second) 
during the F ive Experimental Phases 
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7ig . : - Me an Run Speeds (meters pe r second) 
during the Five Expe rimental Phases 
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Fi g. 3 - Me~n Goa l Speeds (meters per second) 
during the Five Expe rimental Phuses 
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APPENDI X B : TABLE 
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Small (SS) Smal l (SSS) 

Large ( SL ) Large (SLL) 

Large (SL) Small (SLS) 
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