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ABSTRACT 

Four groups of 20 children each learned a two-

choice tactile discrimination under one of the following 

reinforcement combinations: candy reward only for correct 

choice; candy reward for correct plus punishment (98 db. 

tone) for incorrect choice; punishment only for incorrect 

choice; or both punishment and reward contingent upon the 

correct choice. In addition half of the children in each 

of these groups were paced in their orientation (touching), 

and half allowed to orient freely to the choice stimuli. 

The investigation replicated the results of several studies 

of discrimination learning in children which indicate that 

punishment for wrong, alone or in conjunction with reward 

for correct responding, results in more efficient learning 

than reward only. 

The experiment further showed that it is not through 

differentially affecting orienting responses that punish

ment exerts its facilitory effect. Restriction of orien

tation by the experimenter did not reduce the superiority 

of the punishment groups, nor were the electronically re

corded pre-choice touching behaviors related to reinforce

ment conditions for free orientation subjects. There was 
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however a trend for faster learners within various rein

forcement combinations to touch the stimuli more often per 

trial than slower learners. A discriminative cue inter

pretation of the effects of punishment was explored as an 

alternative to the attentional hypothesis. 

The study also provided a partial demonstration of 

the paradoxical punishment-for-right facilitation achieved 

relative to reward only conditions when a punisher is paired 

with the rewarded response, confirming with children the 

discovery of animal researchers that mild punishment can 

function as a distinctive cue as veil as a specific negative 

incentive, and that the former function of punishment .can 

enhance learning irrespective of whether the punisher fol

lows the correct or the incorrect response. 



INTRODUCTION 

This study assessed the effects of selected combi

nations of reward and punishment on children's learning of 

a two-choice tactile discrimination task. The effects of 

the treatments on pre-choice orienting responses, and the 

relation of orienting behavior to learning efficiency, were 

also investigated. 

Background 

The Effect of Punishment on 
Animal Discrimination Learning 

Thorndike (1911) viewed punishment as weakening 

the connection between a situation and the response which 

followed it in a manner analogous to the strengthening ef

fect of reward on such an S-R bond. Though Thorndike later 

revised this symmetrical law of effect, early studies on 

the role of punishment appeared to support it (Yerkes and 

Dodson, 1908; Dodson, 1917; Bunch, 1928). Warden and 

Aylesworth (1927), building on the suggestive data of Hoge 

and Stocking (1912), found that rats shocked for the wrong 

choice in a brightness discrimination learned more quickly 

(trials to criterion) than rats running for reward alone. 

Findings on the first two groups of Muenzinger's 

(1934) investigation typify those of studies where 
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punishment followed the incorrect response. Groups of 25 

rats were trained to run a food-rewarded black-white dis

crimination in a T-shaped box using a correction procedure. 

The correction procedure allows the subject to retrace af

ter an error until the correct maze arm is finally entered 

and the trial ended- The 25 rats that were pv .ished with 

mild shock for the incorrect choice (shock wrong or SW 

group) had a mean of 10.8 errors on the first 100 trials, 

compared to 30.0 errors per 100 trials for the 25 non-

shocked controls (no shock or NS group). This difference 

was significant at p <£.01. However, Muenzinger ran a third 

group of 25 rats who were punished for the correct, food-

rewarded response (shock right or SR group). These rats 

had a mean of 13.8 errors per 100 trials, which was signif

icantly better than the performance of the reward-only NS 

group. This latter finding put in question the view that 

punishment necessarily inhibits the response it follows. 

Several hypotheses have been advanced to explain 

the paradoxical "shock right" facilitation obtained by 

Muenzinger. Muenzinger emphasized the effect of shock in 

slowing the animal at the choice point and alerting him to 

the relevant discriminanda (the general alerting hypothesis) 

. . . moderate electric shock has neither a weaken
ing nor a strengthening effect, but as compared with 
the use of reward alone its addition makes the ani
mal respond more readily to the significant cues in 
the learning situation irrespective of whether it 
accompanies the right or the wrong response (1934, 
p. 19). 
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Enforcing a delay at the choice point (Muenzinger and 

Fletcher, 1937) or placing a gap in the maze immediately 

after the choice point (Muenzinger and Newcomb, 1936) 

forced the rats to slow and, like shock, also facilitated 

discrimination performance. Choice point hesitation is 

seen by Muenzinger (1938) as encouraging vicarious trial 

and error behavior (VTE), which is in turn related to effi

ciency of learning. Recent theorists who have concurred 

that one of the roles of punishment in discrimination 

learning may be to sensitize the animal to the choice 

point stimuli include Logan and Wagner (1965) and Church 

(1963). 

Goss and Wischner (1956) question the degree to 

which pausing is related to shock-right facilitation. They 

cite data from Fairlee (1937), whose SW and SR groups 

showed similar rates of VTE behavior. However the SW group 

responded correctly on over 70 percent of the trials accom

panied by VTE, while no relationship was evidenced between 

correct choice and VTE responding for the SR group. Further 

observations on VTE come from a study by Drew (1938), who 

compared discrimination performance of a shock-in-food 

group to the standard SR and SW groups (shocked immediately 

after choice)„ All three shock groups performed better 

than NS controls, but only the SR group engaged in more 

choice point VTE behavior than the NS group. Fowler and 
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Wischner (1969) point out that for Drew's shock-in-food 

group, 

. . . the only hesitation and head turning apparent 
was that in the vicinity of the food, a finding 
which suggests that VTE for shocked subjects re
flects at least in part, an avoidance of the spe
cific cues, be they food or choice-point cues, 
that are associated with the shock (p. 381). 

This discussion suggests that in addition to any 

general function of shock in discrimination learning, some 

specific behaviors (e.g., avoidance) become conditioned to 

cues associated with shock. When Muenzinger, Bernstone, 

and Richards (1938) yoked an SR group to an SW group to 

equate number and duration of shocks, the SR group showed 

reliably less facilitation in learning than the SW group, 

though both were superior to NS controls. These results 

may be explained by postulating a specific avoidance func

tion of shock in addition to a general alerting effect. 

Because mild shock was used in the Muenzinger studies, the 

negative incentive value of shock for SR animals was out

weighed by its function in slowing subjects and increasing 

exposure to cues, thus resulting in a net facilitative 

effect for SR groups. However, Wischner, Fowler, and 

Kushnick (1963) showed that errors increased for SR sub

jects and decreased for SW subjects with increasing shock 

intensities, pointing up the prepotent role of avoidance 

with more intense shocks. 
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The correction procedure used in the Muenzinger 

studies allowed rats to retrace the T-maze after an error 

until the correct arm was entered. Wischner (1947) noted 

that such correction training does not equate the time 

interval between a response and its consequent across con

ditions. Using a noncorrection procedure Wischner's SR 

group was not different from NS subjects, though SW rats 

showed facilitation. The controversy which followed this 

discovery produced conflicting evidence. Muenzinger, Brown, 

Crow, and Powloski (1952) achieved SR facilitation using 

pre-task shock adaptation in conjunction with noncorrective 

training. Freeburne and Taylor (1952) showed that the SR 

facilitation found by Muenzinger et al. (1952) was not due 

to a secondary reinforcing effect of shock, for facilita

tion was achieved when both alternatives in a noncorrection 

discrimination task resulted in shock, thus precluding any 

cue function of the shock (shock both or SB condition; see 

also Muenzinger and Wood, 1935, and Muenzinger and Newcomb, 

1936). However, the results of Freeburne and Taylor (1952) 

were not replicated by Prince (1956) or Wischner, Hall, and 

Fowler (1964). 

Finally, Fowler and Wischner (1965) and McCroskery 

and Donahoe (1968) provide evidence for the distinctive cue 

function of shock, in addition to its alerting and avoid

ance functions. By this interpretation shock, whether 

associated with the correct or incorrect choice, increases 
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the discriminability of the stimulus alternatives. In the 

same way that shock intensity affects the importance of 

the avoidance function of shock, task difficulty is the 

essential parameter with respect to shock as a distinctive 

cue. Fowler and Wischner (1965) reasoned that with the 

simple light-dark discrimination task, the effect of shock 

as a distinctive cue would be minimized. As the stimulus 

alternatives were made more difficulty to discriminate, the 

cue function of shock should be more evident« By varying 

the brightness of the choice point stimuli, Fowler and 

Wischner (1965) found that performance of all subjects on 

the discrimination deteriorated as task difficulty was in

creased. In a later review of this study, Fowler and 

Wischner (1969) state furthermore that: 

. . . in comparison with NS controls, SR subjects 
were found to be reliably and comparably facilitated 
at all problem levels, and the SW subjects even 
more so. . . . Thus, the results of this study in
dicated both an avoidance-producing and distinctive-
cue effect of the shock, the latter presumably 
providing the basis for the finding obtained for 
the first time in our laboratory that shock for 
the correct response could indeed facilitate dis
crimination learning. It seemed that we now had 
available conditions for producing either SR facil
itation or SR retardation /the latter obtainable 
by manipulating shock intensity/ (p. 395). 

Reward and Punishment in 
Child Discrimination Learning 

Brackbill and O'Hara (1958) hypothesized that chil

dren would learn a position-alternation problem faster under 

a reward and punishment combined condition than with reward 
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only. Twenty-one kindergartners were rewarded with M & M's 

for correct responses (Group R). The 22 children in Group 

R+P (reward and punishment) also received M & M's for cor

rect choices, but had to relinquish candies when incorrect 

choices were made. Group R+P children reached the criteri

on of 10 correct choices significantly faster than Group R 

children. Further, there were eight nonlearners in Group R 

as compared to only two in Group R+P. The authors inter

preted the results as indicating that punishment acts as an 

additional source of drive accelerating learning for Group 

R+P. 

Penney and Lupton (1961) added a punishment only 

condition to the two incentive conditions of Brackbill and 

O'Hara. In the Penney and Lupton study, a visual two-

choice discrimination was performed by children in the 

second, fourth, and eighth grades. The children were dis

tributed into three experimental groups of 15 subjects 

each: 1) Group P: Punishn.ent only (punishment for each 

incorrect choice, nothing for each correct choice); 2) Group 

R: Reward only (reward for each correct choice, nothing for 

each incorrect choice); 3) Group R+P: Reward and punishment 

(reward for each correct choice, punishment for each incor

rect choice). Reward consisted of a jelly bean, and pun

ishment of a 98 db. tone of 2,000 Hz. Sixty trials using 

a noncorrection procedure were allowed. 
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Group P learned most efficiently (10 out of 12 cor

rect choices in the last block of 12 trials). Group R+P 

learned more slowly, but reached a criterion of nine out of 

12 trials correct in the last block= Group R did not show 

evidence of learning over the 60 trials. 

If punishment acts merely as an additional source 

of drive (Brackbill and O'Hara, 1958),, then Group R+P 

should have been superior to Group P„ Penney and Lupton 

(1961) postulated that frustration of an expectancy of re

ward could explain the superiority of Group P, for children 

in Group P saw other children returning to the classroom 

with candy. Such frustration of an expectancy of reward 

could augment drive and result in superior performance for 

Group P. This interpretation was disproved in a follow-up 

study by Penney (1967)„ 

Penney (1967) used a somatosensory discrimination 

task (triangle vs. circle) with 54 kindergarten children, 

again distributing subjects into a Group P, Group R, and 

Group R+P. The reward was an M & M under the correct stim

ulus block, the punishment a 98 db. tone of 2,800 Hz. Ex

pectancy of reward was controlled in one of the kindergartens 

(N = 18) by testing Group P children first, and taking the 

candy back from subjects in Groups R and R+P until the en

tire experiment was completed. In the second school (N = 

36) the procedure of Penney and Lupton (1961) was followed 

(i.e., expectancy was not controlled). Yet in both schools 



9 

the punishment only groups had significantly fewer trials 

to the criterion of 9/10 correct than the R+P groups, and 

the reward only groups again performed most poorly. Group 

P superiority was not a function of frustration of an ex

pectancy of reward. 

Penney (1967) also recorded the number of times 

each subject touched the stimuli before a choice, and found 

that the number of these orienting responses was signifi

cantly greater for group P (X = 1.81) than for group R 

(X = 1.31). Group R+P fell midway between (X = 1.61). Cor

relations between trials to criterion and children's mean 

number of orienting responses showed that the greater the 

number of orienting responses, the faster the learning. 

Penney concluded that learning is facilitated in the punish

ment condition because in comparison to reward punishment 

elicits more orienting responses (analogous to the VTE be

havior of Muenzinger, 1938), though why this is true remains 

in question. It is also in question, as Fowler and Wischner 

(1969) point out, whether this function of punishment bears 

any relation to the measured performance outcome. 

Witte and Grossman (1971) contended that Penney's 

conclusions in favor of an attentional function of punish

ment did not rule out the possibility that punishment could 

also exert a motivational effect. To assess motivational 

differences between reinforcement groups, these authors 

used a tactile discrimination task similar to Penney's, but 
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placed the blocks on the platforms of two 25-pound capacity 

scales in order to measure the force of the choice made by 

each subject. The punisher was a 98 db., 2,800 Hz. tone, 

and the reward consisted of tokens which could be exchanged 

for a toy. Groups P and R+P made significantly more cor

rect responses than group R, but the two punishment groups 

did not differ from one another. The motivational hypoth

esis was not supported (the response force data yielded no 

significant differences between groups). However the atten-

tional hypothesis received further confirmation in that the 

groups differed significantly in the average number of ori

enting responses: 1.46, 1.38 and 1.21 touches per trial 

for groups P, R+P and R respectively. 

Stevenson, Weir, and Zigler (1959) also emphasized 

the apparent role of punishment in increasing the subject's 

attention to relevant cues in the discrimination learning 

situation. In a three-choice discrimination task five-

year-olds received animal stickers for correct choices, 

and some children were forced to relinquish stickers for 

incorrect choices as well. The latter children (Group 

R+P) learned the task significantly faster than the non-

penalty group (Group R). Stevenson et al. also manipulated 

pre-experimental satiation with the reward (stickers). 

This variable interacted with the effect of penalty-no pen

alty: non-satiated children in the penalty group performed 

significantly better than satiated penalty children, but 
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satiation level did not affect performance of children in 

the non-penalty group. 

Harter, Brown and Zigler (1971) found that normal 

and familially retarded children showed fewer errors on a 

size discrimination under a reward plus penalty condition 

than under reward only. Marbles which could be redeemed 

for prizes served as the reward, and the penalty consisted 

of taking away marbles already won. 

Terrell and Kennedy (1957) investigated the effect 

of five reinforcement conditions on learning to choose the 

larger of two objects by 80 four- and five-year-olds. All 

received a light flash contingent upon the correct choice. 

The rank order of reinforcer effectiveness on learning effi

ciency was as follows: 1) candy; 2) praise; 3) token in 

lieu of later reward; 4) reproof; and 5) control (received 

only light flash). These results are inconsistent with the 

majority of studies presented thus far. Marshall (1965) 

explained the discrepancy by pointing out that the candy, 

praise and token groups actually received two rewards each 

(the light flash and the aforementioned positive reinforcer), 

while the reproof group received the light flash and one 

punishment. The reproof group was however superior to con

trols, who received only the light flash. This final com

parison is seen to be analogous to the superiority of Group 

R+P over Group R in the studies discussed above. Marshall 

(1965) concluded that: "Of those studies comparing (a) the 
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effects of administering punishment — either alone or in 

combination with reward — with (b) the effects of no 

punishment or reward alone, by far the greatest proportion 

show the former condition to be superior (p. 23)." 

The study of Whitehurst (1969) is a partial excep

tion to the above statement in that while R+P was found to 

be very effective in a two-choice discrimination, punish

ment "only proved no better than reward only. Reward and 

punishment consisted of presenting or removing tokens. The 

Whitehurst study is the only case where the punishment only 

group was run with response cost as the punisher. This pro

cedure yielded different results than the experiments where 

noxious stimulation served as the punisher (Penney, 1967; 

Witte and Grossman, 1971). It is likely that token removal 

would not function nearly as effectively as shock or an 

aversive tone if the facilitory effect of the punisher is 

due to its role as a discriminative cue or alerter of atten

tion. 

Results of studies which like Terrell and Kennedy 

(1957) have compared the effect on learning of verbal praise 

and reproof are less consistent than the studies discussed 

previously which used physical reinforcers. In the follow

ing studies using a variety of tasks and subjects, praise 

was found to be more effective than reproof by Gilchrist 

(1916) and Allen, Spear and Lucke (1971), while reproof was 

superior to praise in the experiments of Brenner (1934), 
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Forlano and Axelrod (1937), Lingren (1967), and Gounard 

(1969). Results of other studies comparing praise and re

proof yielded equivocal results, or the effects of the con

ditions were dependent on the type of subject (Hurlock, 1924; 

Schmidt, 1941; Potter, 1943; Antonitis, Frey and Baron, 

1964). 

Kelly and Stephens (1964) found that critical state

ments increased speed of marble dropping in kindergartners 

moreso than praise, but McManis (1966) found praise more 

effective than reproof in increasing rate of marble sorting 

in elementary school children. 

Related to the praise-reproof studies are those in 

which the statements "right" and "wrong" are used as posi

tive and negative reinforcers. Results usually show that 

"right" only following correct choices ("right"-blank or 

Rb condition) produces less efficient learning than either 

"wrong" only following incorrect choices (Wb condition) or 

a "right"+"wrong" (RW) condition where every response pro

duces feedback. This general finding has been established 

with children (Curry, 1960; Meyer and Offenbach, 1962; 

Meyer and Seidman, I960, 1961), and with adults (Buss and 

Buss, 1956; Buss, Braden, Orgel and Buss, 1956; Buchwald, 

1959a,-b; Ferguson and Buss, 1959). Buss explains this 

pattern by postulating that "right" has less strength as a 

positive reinforcer than "wrong" has as a punisher, assum

ing nothing to have zero reinforcement value. Buchwald 
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(1959a) disagrees, contending that nothing may acquire 

value as a reinforcer (S+ or S ) depending on how it is 

paired- During the extinction phase of his experiment 

Buchwald discovered, for example, that the Wb group did 

not extinguish whereas the Rb group did„ The supposition 

that for the first group nothing had acquired positive re

inforcement value by being paired with "wrong" was invoked 

to interpret this finding. More recently, the punishment-

nothing group of Vogel-Sprott (1970) demonstrated greater 

resistance to extinction than reward-nothing subjects. 

Meyer and Seidman (1960) found a continual improvement of 

performance in their Wb group after the first block of five 

extinction trials, again indicating that nothing may become 

reinforcing. 

Spence (1964a,-b; 1966a,-b; 1970b; Spence and Segner, 

1967) has shown that, in the absence of instructions con

cerning the meaning of nothing following responses in pun

ishment alone and reward alone groups, subjects tend to 

react to nothing as though the experimenter had said 

"right." This facilitates performance for Wb groups but 

depresses performance for Rb subjects. Under conditions of 

no instructions, therefore, the nothing following incorrect 

responses in the reward alone group has less reinforcement 

(information) value than "wrong" in the punishment alone 

group. By giving subjects specific instructions about the 

information being conveyed by the various outcome events, 
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the inferiority of the Rb group in comparison to the RW 

and Wb conditions was eliminated (Spence, 1966b; Spence and 

Segner, 1967). With no instructions, the Wb condition con

sistently emerged as superior to Rb. These results have 

been established using a variety of tasks with both adults 

and children. 

Hamilton (1969a,-b) pointed out that the equalizing 

of information accomplished by Spence by instructing sub

jects of the meaning of nonreaction may have had the effect 

of reducing all treatments (Rb, Wb, and RW) to essentially 

right-wrong conditions. Hamilton controlled for this possi

bility by using only 50 percent reinforcement in the in

structed groups, so that nothing sometimes followed the 

correct and sometimes the incorrect response. Hamilton 

(1969b) found that: 

. . . the performance of the subjects in the 
wrong-nonreaction condition was clearly supe
rior to that of the subjects in the right-
nonreaction condition when the subjects were 
uninformed, while performances in the two con
ditions were approximately equal for the subjects 
who were informed. The results are consistent 
with the informational hypothesis (p. 737) . 

Mueller and Gumina (1972) also found that control 

of the "meaning induction" process through instructions to 

subjects concerning no feedback trials equalized the effec

tiveness of positive or negative only feedback in a dis

crimination task. 
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The studies reviewed above using nonverbal rein

forcement conditions (Brackbill and O'Hara, 1958; Stevenson, 

et al-, 1959; Penney and Lupton, 1961; Penney, 1967; Witte 

and Grossman, 1971; Harter, Brown, and Zigler, 1971) gener

ally concluded that punishment alone or in combination with 

reward is more effective than the use of reward alone. 

However, in each of these investigations, no instructions 

were given to participants regarding specifically the in

formation value of the blank outcome following a response. 

Spence and Segner (1967) conjectured; 

It is conceivable that the same misinterpretation 
of blank which has been found in uninformed Rb 
groups in verbal reinforcement combination studies 

. may also have contributed to the poorer performance 
of Ss given nonverbal material rewards, and that 
this inferiority might therefore be eliminated if 
more complete instructions about the reinforcement 
procedures were given (p. 30). 

The Spence and Segner (1967) study showed, however, that 

when explicit prior statements were made to subjects in a 

candy reward condition with respect to the information value 

of a nothing outcome, the instructions did not reduce the 

inferiority of the group's performance in comparison to pun

ishment only or reward and punishment children. The authors 

concluded that the differences between R, R+P and P groups 

established in studies using nonverbal reinforcers were not 

due to the same kind of informational factor which explains 

the superiority of the "wrong"-blank to the "right"-blank 

condition in verbal feedback studies. 
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In a later publication (1970a), Spence postulated 

that a material reward may serve as a distractor and con

sequently lower group R performance. (This contention is in 

contradiction to the Terrell and Kennedy /19577 results 

described above, which were noted as in exception to the 

bulk of studies comparing reward and punishment conditions.) 

Spence (1970a) found that symbolic reinforcers were more 

effective than candy as reward. This distractibility phe

nomenon could partially account for the usual inferiority 

of R and R+P to P conditions in previous studies, especially 

when R is candy and P a tone (nonmaterial). 

Spence (1972) conducted a study where all groups 

received neutral feedback on a pictorial two-alternative 

discrimination task in addition to various reward and pun

ishment combinations. The feedback consisted of presenta

tion of the correct stimulus picture after the subject had 

made each choice. No differences were found among the 

following five groups: 1) verbal reward; 2) verbal punish

ment; 3) nonverbal reward (candy); 4) nonverbal punishment 

(tone); 5) neutral feedback only (control condition). The 

supplementary reinforcers had no differential effects when 

all subjects also had neutral feedback as to the correct

ness of response. 

Unfortunately the present study was carried out just 

prior to the publication of the latter results ^Spence, 1972). 

Thus, the design proposed did not allow for adequate 
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separation of the incentive and feedback aspects of the 

various reward and punishment combinations. 

Hypotheses 

The present study was intended to provide in part a 

replication of the Penney (1967) experiment, with the addi

tion of a "punishment-for-right" group of children modeled 

after the shock-right condition of the animal studies. 

The treatment groups were expected to fall in the 

following rank order with respect to learning efficiency 

in a two-choice discrimination: 1) Punishment only group 

(P): tone for each incorrect choice, nothing for each cor

rect choice; 2) Reward - Punishment for wrong (R+P): M & M 

for each correct choice, tone for each incorrect choice; 

3) Reward - Punishment for right (R+PR): M & M for each 

correct choice paired with tone for each correct choice, 

nothing for each incorrect choice; 4) Reward only group (R): 

M & M for each correct choice, nothing for each incorrect 

choice. 

The expected positions of groups P, R+P, and R were 

established by Penney (1967), and were consistent with the 

alerting hypothesis of Muenzinger. More specifically, 

groups P, R+P and R were listed in the order of their ex

pected efficacy in eliciting orienting responses, which 

relate positively to learning efficiency (Penney, 1967). 

Facilitation of group R+PR with respect to group R was also 
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anticipated by the general alerting function of punishment. 

However, since punishment also produces avoidance (cf. 

discussion of Fowler and Wischner, 1969), pairing of the 

aversive tone with the correct response was expected to de

press the performance of group R+PR with respect to groups 

P and R+P where punishment was paired with the incorrect 

response. 

The punishment-for-right group was included to pro

vide needed information with respect to the role of punish

ment in this experimental situation. If group R+PR were 

not inferior to group R+P, such could indicate that the 

aversive tone is a weak punisher which does not elicit a 

strong avoidance reaction but rather simply facilitates 

attention or enhances the discriminability of stimulus al

ternatives regardless of whether it is paired with the cor

rect or incorrect response. On the other hand, if group 

R+PR children performed most poorly of the groups, the 

avoidance function of the punisher would be apparently pre

potent. However, the prediction was that the avoidance and 

alerting aspects of punishment would both operate in the 

situation, placing group R+PR midway between groups R+P 

and R. 

Fowler and Wischner (1969) concede that "... one 

function of punishment is to slow down the animal at the 

choice point," but they state that "whether this function 
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bears any relation to the measured performance outcome re

mains an open question (p. 407)." In an attempt to throw 

further light on this issue, one half of the subjects in 

each of the four reinforcement combinations were paced. 

These subjects were allowed to touch each stimulus object 

once, and then forced to make a choice. 

An interaction was predicted between reinforcement 

conditions and control of response time and/or orientation. 

If Penney's (1967) supposition that "orientation has a posi

tive relationship to efficiency of discrimination learning 

(p. 142)" with children were correct, and if reward and 

punishment elicited different amounts of orientation, then 

under the orientation controlled condition differences be

tween reinforcement combinations should be diminished, re

sulting in an interaction between reinforcement combinations 

and orientation control. 



METHOD 

Subjects 

The test sample consisted of 80 nursery school and 

kindergarten children in an age range from four and one-half 

to six years. These subjects were drawn from two kinder

gartens and two nursery schools in Tucson, Arizona. A table 

of random numbers was used to guide in the assignment of 

equal numbers of boys and girls to each of the eight treat

ment cells in the design. The mean age for the 10 children 

in each treatment combination averaged 68 months. 

The children were tested during school hours in May 

of 1972 by the author and an assistant experimenter. 

Apparatus 

The experiment was conducted in a 1.7 by 2.0 meter 

area of a Chevrolet testing van, furnished with two bench 

seats on either side of a table, about a meter square in 

dimensions. A divider separated the experimenter from the 

subject. This divider was provided with a hole to which 

was attached a sleeve (vision through the opening was not 

possible). Behind the divider two blocks were placed eight 

inches apart over two shallow wells, either of which could 

contain a reward of an M & M candy. The two blocks were 

21 
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each of one centimeter thick wood, the first an equilateral 

triangle with sides of five centimeters (about two inches), 

the second a circle five centimeters in diameter. 

Orienting responses were defined by Penney (1967) 

simply as "number of times touched the stimuli . . . on 

each trial (p. 141)." "Touches" were "any contact with the 

stimuli regardless of the duration of contact (Penney, per

sonal communication)." The method of counting orienting 

responses was improved in the present study by automating 

the recorders and by considering duration of contact in ad

dition to number of distinct touches. An apparatus was de

vised to monitor the number of times the subject touched 

the blocks and to record total pre-choice duration of con

tact with the blocks. The blocks were painted with lead 

conductive paint and metal plates were attached to the edges 

of the wells where the blocks were placed. These plates 

were, in turn, connected through the bottom of the stimulus 

tray with a low current impulse counter modified to trip on 

12 megacycles. A second wire extending from the counter 

was attached to a play wrist watch which was placed on the 

subject's non-preferred hand. When the child made contact 

with the block a circuit was completed which tripped the im

pulse counter, recording one touch. A timer was connected 

in series to the counter, so that the cumulative duration of 

the touches throughout the trial was recorded as well as 

the number of distinct touches. A choice was indicated by 
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the subject's lifting one of the blocks from the well, thus 

breaking the circuit and stopping the recorders. The touch 

and duration measures on each trial reflected the amount of 

contact with either the triangular or the circular block. 

Two loudspeakers were mounted a foot to either side 

of the child's head. These could issue a tone of 98 dbs. 

at 2,800 Hz., produced by an A.F. signal generator, to chil

dren under certain reinforcement conditions. (The decibel 

level was calibrated prior to running subjects by using a 

sound level meter with the microphone placed between the 

speakers in the van.) The aversive tone was initiated by 

the experimenter, contingent on selected responses, for a 

duration of two seconds. 

Procedure 

The tactile discrimination task and the type of re

ward and punishment used in this study replicated Penney 

(1967). The triangle was the correct block choice. The 

positions of the triangle and circle were varied on each 

trial according to a predetermined random sequence. 

Three treatment groups were modeled after reinforce

ment combinations used by Penney, and a fourth was similar 

to the shock-right groups of the Muenzinger studies, with 

punishment paired with the right response. 

1) Reward only group (R): M & M for each correct 
choice, nothing for each incorrect choice; 
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2) Punishment only group (P): tone for each in
correct choice, nothing for each correct choice; 

3) Reward - Punishment for wrong (R+P): M & M for 
each correct choice, tone for each incorrect 
choice; 

4) Reward - Punishment for right (R+PR); M & M 
for each correct choice paired with tone for 
each correct choice, nothing for each incor
rect choice. 

All of the above groups (N = 10 per group) were 

allowed to orient to the stimuli freely before choosing one 

block- To assess the effect of orienting responses on the 

hypothesized superiority of the punishment groups, four ad

ditional groups of ten children each received treatments 

(1) through (4) above, with orienting responses restricted 

by the experimenter. These children were allowed to touch 

the stimuli successively only once, then forced to choose 

one of the blocks. This resulted in a complete 4x2 fac

torial design (four reinforcement combinations by two ori

entation conditions). 

The instructions to the subjects were as follows: 

We are going to play a game. I want you to use 
just one of your hands. What hand do you use to 
draw with? I want you to reach through this sleeve 
with only that hand, and without looking touch the 
two blocks that are behind the divider. Give me 
your hand and I will show you once. (S reaches 
through curtain and JE places S_' s index finger on 
top of each stimulus so that he knows where to 
find each of the blocks on subsequent trials.) 

Now each time, after touching the blocks, I 
want you to choose one of them by picking it up. 
Don't lift either block until you are read^ to 
pick up the correct block. 



25 

(Group P: Every time you pick up the wrong 
block, you will hear a loud noise. Group R: 
Every time you pick up the correct block, you will 
find a candy under it. Group R+P: Every time you 
pick up the correct block, you will find a candy 
under it. But every time you pick up the wrong 
block, you will hear a loud noise. Group R+PR: 
Every time you pick up the correct block, you will 
find a candy under it, and you will hear a loud 
noise.) 

There is a way to find the correct block 
every single time. See if you can find the way. 
Begin. 

The second paragraph of the above instructions was 

modified as follows for the ten children in each reinforce

ment combination who were subjected to control of orienting 

responses: 

Touch one block. Now touch the other block. 
Each time, after touching each block just once, 
choose one of them by picking it up. 

In addition, the experimenter paced the subject on 

each subsequent trial by saying: 

Touch a block. (Two second pause.) Now 
touch the other block. (Two second pause.) 
Now choose one block by picking it up. 

The task was continued until the child reached a 

criterion of 9/10 correct choices, or a maximum of 60 tri

als, using a noncorrection procedure. The dependent vari

ables were trials to criterion and number of errors. For 

the unrestricted orientation groups, number of touches and 

duration of pre-choice contact with the blocks were also 

measured. 
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The group P subjects, who received no candy, were 

given a small prize at the end of the experimental session 

regardless of their performance. 



RESULTS AND DISCUSSION 

In the present study four reinforcement combinations 

and two orientation conditions were investigated in a com

plete 4x2 factorial design with 10 subjects per cello 

Sex of the subjects was balanced by randomly assign

ing five boys and five girls to each cell., Initial analy

ses across all dependent variables included the sex of the 

subject as a third factor. However, these 4x2x2 analy

ses of variance revealed that in no case were there signif

icant main effects or interactions involving the sex factor. 

Therefore, the analyses that follow ignore sex of subject. 

The trials to criterion measure was based on the 

number of trials needed to reach a performance level of 

nine correct out of ten consecutive choices. For those who 

did not reach criterion in 60 trials, the trials measure 

was calculated by assigning the subject the minimum number 

of trials in which he could have achieved criterion had the 

experiment been continued beyond 60 trials. This resulted 

in values ranging from 62 to 69 for the nonlearners, which 

in most cases probably underestimated the number of trials 

the subject would have needed to achieve criterion. This 

was a conservative procedure with respect to the hypothesis 

which predicted poor performance for reward only children, 

since twelve of the 20 R subjects proved to be nonlearners. 

27 
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(Groups P, R+P and R+PR had five, six and nine nonlearners 

respectively; though the rank order of groups thus assessed 

was as predicted, this disparity yielded a nonsignificant 

2 X when the four groups were compared.) 

Table 1 summarizes the analysis of variance of tri

als to criterion. The means of the groups under the four 

reinforcement combinations were significantly different 

(F = 3.12, p< .05), but orientation conditions had no ef

fect upon performance. Table 2, the analysis of variance 

of number of errors, reveals parallel results (F for re

inforcement combinations = 2.83, p<.05). The group means 

for trials to criterion and number of errors by the four 

reinforcement combinations are presented in Table 3. By 

either measure of performance, the groups emerge in descend

ing order of learning efficiency as follows: P, R+P, R+PR, 

and R. 

Since the order of groups P, R+P, R+PR and R was 

predicted in advance, tests for specific comparisons sug

gested by Winer (1971, p. 385) were carried out. Group P 

averaged significantly fewer trials to criterion than group 

R (F = 6.98, p< .05), as did group R+P in comparison to 

group R (F = 5.18, p<.05). However, the performances of 

groups P and R+P were not significantly different. The 

intermediately ranking group, R+PR, was not significantly 

different from any other group. When all subjects receiving 

the aversive tone were pooled (P, R+P and R+PR) and 
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TABLE 1 

ANALYSIS OF VARIANCE OF TRIALS TO CRITERION 

Source df MS F 

A (Reinforcement Combinations) 3 1813 

00 o
 • 3.12* 

B (Orientation Conditions) 1 8 .45 < 1 

AB 3 127 

00 o
 • < 1 

Within Cells 72 581 .41 

*p <.05. 

TABLE 2 

ANALYSIS OF VARIANCE OF NUMBER OF ERRORS 

Source df MS F 

A (Reinforcement Combinations) 3 409 • 00
 

U1
 

2.83* 

B (Orientation Conditions) 1 5 .51 < 1 

AB 3 41 .51 < 1 

Within Cells 72 144 .66 

*p <.05. 
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TABLE 3 

MEANS AND STANDARD DEVIATIONS OF TRIALS TO CRITERION 
AND NUMBER OF ERRORS FOR THE FOUR REINFORCEMENT GROUPS 

Group Trials to Criterion Errors 

(N = 20 Per Group) Mean SD Mean SD 

Reinforcement Combinations 

R 51.70 22.66 21.40 11.27 

P 31.55 23.16 12.40 11.33 

R + P 34.35 23.42 12.95 11.58 

R + PR 45.90 22.68 18.70 11.70 
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compared to group R, a significant difference emerged in 

favor of the 60 children receiving any reinforcement com

bination which included punishment (F = 5.37, p< .05). 

Specific comparisons on the number of errors mea

sure followed a similar pattern. Group P and Group R+P 

both averaged significantly fewer errors than group R 

(F ratios of 6.11 and 4.94, respectively, p < .05), but 

groups P and R+P were not significantly different from 

each other nor from R+PR. The 60 "punished" subjects com

bined averaged fewer errors than the 20 R children (F = 4.87, 

p <.05) . 

The rank positions of groups P, R+P and R as estab

lished by Penney (1967) were replicated in the present ex

periment for trials to criterion and errors, though the 

superiority of group P to R+P was not statistically signif

icant. The comparable performance of the P and R+P groups 

is similar to the results of the Witte and Grossman (1971) 

study. 

The punishment for right group, R+PR, fell between 

R+P and R in performance. One might expect R+PR subjects 

to perform most poorly of all the children if the punisher 

is viewed as a simple negative incentive which causes avoid

ance of the stimulus alternative with which it is paired 

(e.g., the motivational hypothesis of Brackbill and O'Hara, 

1958). However, the average performance of group R+PR was 

actually slightly facilitated relative to reward only 
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subjects. This facilitation effect did not reach statis

tical significance, but the relative positions of groups 

R+PR and R are consistent with the Muenzinger shock-right 

studies and indicative that the punisher served some posi

tive alerting and/or cue function. These results are in

consistent with the view that punishment necessarily 

suppresses the response which it follows.. 

The punisher in this learning situation, though, 

cannot be said to have a completely general function such 

as that postulated by Muenzinger in the early version of 

the alerting hypothesis, for the choice upon which the 

aversive tone is made contingent is important. The pair

ing of the punisher with the correct response caused enough 

avoidance of that alternative to prevent the R+PR group 

from obtaining the degree of learning efficiency evidenced 

by the two punishment for wrong groups. 

Consideration of the data on orienting responses 

also weighs against a simple general alerting interpreta

tion of punishment. Attentional or orienting responses 

were operationally defined as pre-choice touching behavior, 

and half of the subjects in each reinforcement condition 

were paced in their orientation to the stimuli. 

The control of orientation factor produced no sig

nificant main effects (Tables 1 and 2). The mean trials 

to criterion for the 40 orientation controlled subjects 

was 40.55, whereas the free orientation children averaged 
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41.20 trials to criterion. The means for the two condi

tions on number of errors were 16.00 and 16.52, respective

ly. However, if a difference in the orientation behavior 

elicited by punishment accounts for the superior perfor

mance of children in certain reinforcement combinations, 

standardization of orientation across reinforcement groups 

should attenuate the differences between the four reinforce

ment groups. This reasoning led to the prediction of an 

interaction between reinforcement conditions and control of 

response time and/or orientation. Tables 1 and 2 reveal 

that no trend toward such an interaction occurred, consider

ing either the dependent variables of trials to criterion 

or number of errors. Essentially the same pattern of learn

ing efficiency obtained whether children were paced in their 

orientation to the stimuli, or whether they were allowed to 

orient freely throughout an unrestricted pre-choice period 

(Table 4). 

However, pacing the child in his touching behavior 

does not insure attentiveness on the part of the subject. 

Therefore, a more direct assessment of the supposition that 

different reward and punishment conditions elicit different 

amounts of orientation may be provided through considering 

touch and touch duration measures in the free orientation 

groups. Analyses of variance revealed no significant dif

ferences in these measures across the four reinforcement 

groups. Table 5 shows that the mean pre-choice contact 



TABLE 4 

MEANS OF TRIALS TO CRITERION AND NUMBER OF ERRORS FOR THE 
FOUR REINFORCEMENT GROUPS BY THE TWO ORIENTATION CONDITIONS 

Trials to Criterion 

Group 
(N = 10 Per Group) 

Controlled 
Orientation 

Free 
Orientation 

Errors 

Controlled 
Orientation 

Free 
Orientation 

Reinforcement Combinations 

R 51.3 

P 27.8 

R + P 35.0 

R + PR 48.1 

52.1 

35.3 

33.7 

43.7 

20.5 

10.5 

12.5 

20.5 

22.3 

13.5 

13.4 

16.9 

u> 
4* 



35 

TABLE 5 

MEANS AND STANDARD DEVIATIONS OF THE AVERAGE NUMBER OF 
TOUCHES PER TRIAL AND THE AVERAGE TOTAL DURATION OF 

CONTACT WITH BLOCKS PER TRIAL FOR FREE ORIENTATION SUBJECTS 

Group 
(N = 10 Per Group) 

Average Number of 
Touches Per Trial 

Mean SD 

Average Total Dura
tion of Contact with 
Blocks Per Trial 

Mean SD 

Reinforcement Combinations 

R 5.94 2.37 1.71 1.16 

P 5.31 2.15 1.21 .37 

R + P 6.05 2.81 1.76 1.13 

R + PR 6.08 2.91 1.70 1.13 
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with the stimuli averaged across trials was similar for the 

groups, with the punishment only groups actually showing 

the least pre-choice contact with the blocks in terms of 

both number of distinct touches and duration of contact 

over the trial. 

The superiority of the punishment conditions does 

not appear to be attributable to the effect of punishment 

on orienting responses, for when orienting responses were 

equated and controlled by the experimenter across the four 

reinforcement combinations, similar patterns of learning 

efficiency resulted as when children were not directed to 

touch the stimuli uniformly. Moreover, comparisons among 

only the free orientation subjects revealed that group P 

children did not touch the blocks on the average longer or 

more frequently than other children, calling into question 

the finding of Penney (1967) that punishment necessarily 

elicits more orienting responses than reward only. The 

learning superiority of the punishment groups in the pres

ent study cannot be explained as the result of increased 

touching by P subjects. 

1. It should be noted that the touch frequency mea
sures are somewhat inflated due to the extreme sensitivity 
of the apparatus. Penney (1967) and Witte and Grossman 
(1971) report that their subjects touched the stimuli once 
or twice per trial on the average, as viewed by the experi
menter. In the present study the slightest movement of the 
child's hand on the block often broke what appeared to be 
continuous contact and thus another distinct touch would be 
recorded. Touches as measured averaged around six per trial 
over all Ss but these touches, in turn, averaged only one-
third of a second in duration. 
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Despite the fact that the groups did not differ in 

terms of average pre-choice contact with the blocks, corre

lations between the touch measures and the measures of 

learning within each reinforcement treatment group do re

veal some relationships between orientation and learning 

efficiency (Tables 6 and 7). For example the product-

moment correlations between average number of touches and 

trials to criterion for free orientation subjects were as 

follows: a) -.51 for R+P; b) -.42 for P; c) -.32 for R+PR; 

d) +.13 for R. (A correlation of ±.55 is necessary for 

significance at p<.05 with eight degrees of freedom, one-

tailed. ) 

When all the children who received the aversive 

tone were pooled (P, R+P and R+PR free orientation subjects) 

and considered together (Table 8), the following significant 

relationships were obtained at p <. . 05 with 28 degrees of 

freedom: a) -.37 between average number of touches and 

trials to criterion; b) -.41 between average number of 

touches and number of errors; c) -.33 between total duration 

of contact with blocks per trial and number of errors. 

These correlations reveal that for subjects in the 

three punishment groups at least there is a trend for faster 

learners to orient to the blocks more frequently per trial 

than poor learners. 

The failure to obtain a relationship between the 

orienting measures and trials to criterion within group R 
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TABLE 6 

INTERCORRELATIONS BETWEEN ORIENTATION AND LEARNING 
EFFICIENCY MEASURES FOR FREE ORIENTATION SUBJECTS OF 

GROUP P (N = 10) AND GROUP R (N = 10) 

Variable 

Orientation Measures 

1. Average number of — 64 -42 -41 
touches per trial 

2. Total duration of con- 82 — -19 -19 
tact with blocks per 
trial 

Learning Measures 

3. Trials to criterion 13 -02 — 98 

4. Number of errors 10 -04 98 — 

Note.—Upper right matrix is for Group P; lower 
left is for Group R. Decimal points have been omitted. 
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TABLE 7 

INTERCORRELATIONS BETWEEN ORIENTATION AND LEARNING 
EFFICIENCY MEASURES FOR FREE ORIENTATION SUBJECTS OF 

GROUP R + P (N = 10) AND GROUP R + PR (N = 10) 

Variable 12 3 4 

Orientation Measures 

1. Average number of — 97 -51 -46 
touches per trial 

2. Total duration of con- 96 — -40 -36 
tact with blocks per 
trial 

Learning Measures 

3. Trials to criterion -32 -34 — 99 

4. Number of errors -45 -47 98 — 

Note.—Upper right matrix is for Group R + P; lower 
left is for Group R + PR. Decimal points have been omitted. 
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TABLE 8 

INTERCORRELATIONS BETWEEN ORIENTATION AND LEARNING 
EFFICIENCY MEASURES FOR FREE ORIENTATION SUBJECTS OF 

GROUP P, GROUP R + P AND GROUP R + PR (N = 30) 

Variable 

Orientation Measures 

2. Total duration of con
tact with blocks per 
trial 

Learning Measures 

3. Trials to criterion 

4. Number of errors 

12 3 4 

37 -41 

28 -33 

98 

1. Average number of — 89 
touches per trial 

89 

Note.—Decimal points have been omitted. 
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,;.s not consistent with Penney (1967) and may be partially 

due to the fact that over half of the R children were non-

learners. Therefore the trials measures were greatly re

stricted in variability for this group. 

The trend of these correlations reveals that touch

ing behavior does have some relation to efficient learning, 

but it is clear that the four reinforcement combinations 

do not exert their differential effects upon learning 

through directly affecting the frequency or duration of 

orienting behavior. 

An analysis of the underlying response strategies 

used by different types of subjects in a discrimination 

task was carried out in the Harter, Brown and Zigler (1971) 

investigation reviewed earlier. Response strategy scores 

were calculated on the data of the present study by evalu

ating every sequential pair of subject responses and assign

ing to each child eight relative scores for each of the 

Levine-type strategies: two position contingent hypotheses 

(win-stay-lose-shift and win-shift-lose-stay), two object 

contingent hypotheses, two position responses sets (perse

veration and alternation), and two object response sets. 

Though such a strategy analysis appeared promising in elu

cidating the differing performances of reward and punish

ment children, analyses of variance on these additional 

eight dependent variables revealed no differences in 
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strategy behaviors among the children of the four rein

forcement groups. 

The action of punishment, alone or in addition to 

reward, paired with either the correct or the incorrect 

response, results in faster learning than that effected by 

reward alone. If punishment does not differentially af

fect learning strategies, and if the general facilitory 

function of punishment is not mediated through attentional 

behaviors, then perhaps punishment operates associatively 

to make the two stimulus alternatives more discriminable. 

Fowler and Wischner (1969), after failing to find any evi

dence from the reversal data of their shock-right animals 

to indicate that shock acquired secondary reinforcing prop

erties, explained shock-right facilitation with the follow

ing hypothesis: 

. . . any avoidance-producing effect of shock might 
be offset, or counteracted in part, merely by its 
function as a highly discernible stimulus. That 
is to say, the introduction of shock into one maze 
arm represents a significant alteration of the com
plex of stimuli (viz., physical features and dis
criminative cue) comprising that maze arm, and as 
such, the arm, e.g., the correct arm, can be more 
readily perceived by the subject as being different 
from the similar, incorrect arm which does not in
clude the shock stimulus (p. 394). 

In support of this supposition Fowler and Wischner showed 

that shock right facilitation increased as the discrimi-

nanda were made more similar, increasing the importance of 

shock as a distinctive cue. In a parallel manner the con

sistent pairing of the aversive tone with either block in 
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the present study could have enhanced the distinctiveness 

and discriminability of that block, particularly since the 

tone sounded while the block was in the child's hand, where

as the block had to be placed aside to seek candy in the 

well. 

The distinctive cue hypothesis could be tested con

clusively against a general alerting hypothesis by modeling 

a group of children after the "shock both" condition of the 

animal discrimination studies. That is, the aversive tone 

could be paired with both the correct and the incorrect 

block choice, precluding the operation of any cue effect 

but allowing general attentional facilitation from the tone 

to occur. If in such an experiment facilitation occurred 

only in the "punishment for right" condition, but not in 

the "punishment for both" condition, then the distinctive 

cue interpretation of punishment would be supported, It 

is interesting to note that despite early demonstrations 

of shock-both facilitation in maze learning with rats, this 

effect was never obtained in the carefully controlled later 

studies of Fowler and Wischner. While admitting to the 

varied effects of punishment in different contexts, Fowler 

and Wischner (1969, p. 416) conclude that the findings of 

their extensive program of research highlight a distinctive 

cue function of punishment in discrimination learning. 
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In summary, presence or absence of punishment ap

pears to be the critical variable which accounts for the 

differences among groups in the present investigation. For 

example, punishment of the wrong response results in effi

cient learning, and the presence or absence of reward does 

not alter the situation (note the equivalent performance 

of groups P and R+P)„ On the other hand, the mechanism by 

which the punisher exerts an influence on the learning pro

cess remains unclear. The data do not support a simple 

attentional interpretation of the role of punishment, for 

there are no between-group differences in the measures of 

attention (orienting responses and the duration of pre-

choice contact with the stimulus blocks), nor did direct 

experimental control of the orienting process exert a no

ticeable effect on performance. The distinctive cue inter

pretation of the general facilitory effect of punishment is 

consistent with all the findings of the present study. In 

the case of group R+PR, the positive distinctive cue func

tion of the punisher was partially offset by the avoidance-

producing effect of the aversive tone, resulting in the 

intermediate rank of group R+PR between the best learners 

(the two punishment for wrong groups where both functions 

of punishment facilitated learning), and the poorest learn

ers (reward only). Parametric considerations become im

portant in generalizing the effects of punishment on 

discrimination learning. If the punisher were more 
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intense, the performance of group R+PR would be expected 

to decline. If instead task difficulty were increased, 

facilitation of all punishment groups with respect to re

ward only subjects might be more striking as the cue func

tion' of the tone became more crucial, 

A serious problem with this study, as well as the 

earlier studies of Penney (1967), Witte and Grossman (1971) 

and others, is the confounding of the informational and 

reinforcing properties of the reward and punishment. One 

aspect of the informational problem was clarified when 

Spence and Segner (1967) demonstrated that differences 

among various nonverbal reward and punishment combinations 

persist even when prior instructions specify the meaning of 

no-feedback trials. But apart from the differing assump

tions about blank outcomes that subjects under different 

reinforcement conditions may make, there is also the fact 

that the trials which do result in either reward or punish

ment are far from equivalent in terms of simple feedback, 
y 

even if the differing incentive values of the outcome events 

are ignored. If the loud tone of the present study is con

sidered merely as a feedback event, the superiority of 

groups P and R+P to group R might be parsimoniously ex

plained simply by postulating that the tone was a less dis

tracting and often more immediate source of information 

about the correctness of the response than was the candy 

reward. Spence (1972) found that the provision of neutral 
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feedback about correctness of response to all subjects 

eliminated the differences among these reinforcement con

ditions. (Yet the depressed performance of group R+PR in 

comparison to the punishment for wrong groups of the pres

ent study tends to indicate that the tone provided more 

than neutral feedback about the correctness of the response, 

and acted at least partially as a negative incentive. Per

haps the 77 db„ buzzer used by Spence was less aversive 

than the 98 db. tone.) The study of Spence (1972) needs to 

be repeated, since it is difficult to conclude from her 

null results and the consequent lack of control of Type II 

error whether addition of neutral feedback to the reinforc

ing events would eliminate the differences between rein-

forcer effectiveness found by Penney (1967), Witte and 

Grossman (1971), and others, and replicated in the present 

study. 
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