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accelerating standard condition their ,performance ,had to surpass that
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self-dispensed evaluativelreinforcemeht.'(Author/BRT)
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Achievement Staaards
1.

Abstract.

Little is known about the ways in which achievaLoett.stanue: n':ect
'V'

71111-'sn's learning, nor'ia there any information concerning the capability of

seli-tlispe4sed task evaluation(e.g., pri.de, self-criticism) to control the

acquisition of new behavior,patterns. TWO studies were conducted to clarify

the 1.-.()le of different minimum performance standards for contingent tsngible

reiniorceMtnt or self-dispensed evaluative reinforcemaLt (in the absence of

tangible rewards) in determining the rate and" accuracy cf learatag. Pre-.

school children were predented_wich a disci nation learning task and.;1.eir

performance had to meet low (few correct), medium, or high (all correct)

standards" to be rewarded. In an acceld4ating standard. condition their per-

formance had to surpass that on fhe.previous trial. In ore experiment rewards

i;ers Ixterna/ly dispensed tokens, while in 'the seccnd, dildfen
, _

adMiniterea;verbal evaluations ("I'm doim ffg rea ooc. ). Learning was

aigriticantly more rapid in tSe high aad accelerating standards, and the self-

dinpensation of evaluative reinforcement prodused :IarnItg

the end of the experiment effects due to different standard had vanisl-ed. The
,e Yr....I.-

'.4 ,
results re discussed in terms of the incentive valnesiof diffni-.1g sv.hderda

..
.s e

and the powerof self-dispensed fvaluative reinforcement.
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Achievement Standards,, Eternally Dispensed Tangible Reinforcement,

and Self-dispensed Cognitive,Reinfn-cemant

c

as Detatminants of Children's Learning

.7.,4 the study of ch Idren's learning, primary attention has been given ro

the wide variey-cLf ernal factors which may affect the speed- and accuracy

with which children learn (Stevenson, 1971). Currently, however, we know

11Ltle about the ways learning may be affected and subjected to self-regulation

by such important factors as internalized achievement standards or:reletqi

self-controlproeesses such as oLgoing self-evaluations and contingent se:f-

reinforcement.

. .-

It has been clearly demonstrated that children may readily,ecquirs

.Lum p:Irformance standards by the observation of models (Bandura & Kupers,.1964;
.

vends...: /Grusec & Menlove; 1967; Bandura & Uhelsn, 1966; Mischel & Liel;ert,

.
1966) r instructions (Mischel & Liebert, 1966), and the utility of self-

reinforcement processes related to such standards for reoilating achieverzent-

. ralatel behaviors such as task persistence or learning hes ::cceat:y :Ind*

systematic investigation (Bandura & Perloff, 1967; Masters & Santrock; Vote 1).

Bandutz-, & Perloff (1967) provided a clear demonstration that,t%e zeIr-
,

adniniTationrof tangible reinforcers is an effective mechan.Lsm lor 1%e

maintenance bf effortful behavior, no less so than externally disi,eneed rein-
-

io:ceent. Masters & Santroek (Note 1) have shown trat vex/ yo,;ng aLildegn

..)A;itively or negatively valenced ruminations and evaluations eau control par-

a:atelce at a task whether it be motor or cognitive. Masters & Christy (V;74)

h.,ve derons6ated that by the middle elementary school years children have

inntualized rules for relating various task parameters to 4n.liturally appra

'paate levels of self-reward such that lotg or difficult to c2 elicit 6cc4ter

self-nitnforcement..
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i.iese studies provide,-a reasonably comprehensive picture of the self-
/

rain,!orcement'processesthat "T come, to govern the maint;..nan'aa of diverae be-

4
patterns, includ gthe self-dispensation both of tangible reinfqcers

and cf ones more cogditive and affective in nature such as feelings cr Sclf-

avaluetions ofy ide or self- criticism. These latter self-regulatory mechanisms

are particularly likely to be highly tranp-eituaticnal since they depen.". 1L a

on'the contextual environment than on the socialized judzmentd1 standwias held

by the individual himself.

The fact that self - regulatory mchaniema may play abroad -role in the

maintenance of effortful behavior patterns strengthens the likelihood that

atlf-dispensed reinforcing.and punishing' consequences may alsoPro7ide a self-

regulatory function for the aequisition of new skills aK1 behavior patterns.

The same achievement standards for self- reinforcement that foster the main- --

tenance of behavior may also determine the cou/se of acquisition fot that

.behavior just as schedules of contingent reinforcement have 'both acquisiflian

and maintenance effects. However, despite a growing literature on the ef.".ecis

of performance&andards and self-reinforcement for the maintenance of bLhavior

(Banaira &.Perroff, 1967; Masters & Santrock, Note 1), there is no information
4

regarding the effects of such standards on children's learninf>

The present studies were designed to explore the effects of externally

end tateYnally impOsed achievement standards upon children's learning and to

determine whether self~ -produced contingent evaluations of ongoing learning

performance would affect 'the rate and accuracy of such learning. The initial

stg07 was necessary in order,to determine the effects of differing staat:e.rds

cf eacellence,'since there was no prior information eonceraing the effects on

leasing of minimum performance standards for contingent reinkorcpent.

Tangible rewards were dispensed to four-year-old children during a
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.discri:Unation learning task lolloOing trial block's on which tpari performance

a low, medium,.high, or accelerating standard. There wera twelve p:oble.:_s.

7.ith:In a trial block, and children <in different conditions were. re-.:ardid

"they achieved a minimum of tour correctida given block,,eight or More, all
, t

twelve, or one more correct than the maximum.they had achieved on any previous

trial block. A total of nine trial blocks were presented, sad childre-I's

forrence was-scored according to the number of proUlems they correctly identi-
-

fled in each block. Predictions were tenuous because there was little iii the

way of empirical or theoretical bates. It was rdasoned that lower steadda

would reduce the incentive for further task destery once' the standard

E:hieimd, since better performance would not result in greater reinforec:LItnt.

Tins it was expected that learning would proceed. best on the high and dc,-el-

.

arating standard conditiont, less well in the medium, standard condition and

least well in theAow .stndard condition.

'n a seconkstudy, children were presented with ths ramie learning task

and subjected to the same manipulations of minimum pciformance standards L)e-
%

4:ore 'reward could be dispensed, but the reward was performcnze

evaluation that was self-dispensed ("i did very gOcd:"Y.* It was predicted

--
that le rning would follow the tame couree in the various conditions as li*ad

been reve d in the first experiment.

Method

S.!bjects. For, both experiments, four- and five-yeat,old children from

nusery_Schools n a large metropolitan aria served as subjects. All were

whi'::e and tame fr m middle-class families. Two male university s;;udeL., A

rcrw., as :1::perime tors.
o

For each experiment the were four girls and tour boys -in each uZ

, .

axperImental,conditio s. The discrimination task proved particu1.crl5i..

0 9 3
/

. .
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di-:fil.r:ult.far_childron of this age and it was decidgd to' exclude any chill wi.o

f.hcwgd no evidence of learning Dyer the nine trial blocks. This was fa.t to

be t conservative procedure that would allow a contrast of the experimental

conditions as they affected the behavior of,children who showed'at least some

minimal degree of learning. Aro'children were excludad'because of failure to

uaL:rstand the experimental instructions.

Learning task. The learning task consisted of three three-Choice color

discrimination.problems involving differently colored triangles, squai'es, and

circles. Each problem was preeented four times within a'ttrial 1,1ockcorsisting

of mal,:re trials and their order was kept constant. The three stimuli were

..

irepnted horizontally on a gray background-card, and4.their relative ro&ftions

.14-1 6a card were altered randomly'from ong'Presentatlos to Was next.

A child's cumulative performance in a give'nmial block was registered
*

and displayed for him on a "tower of lights;",a*cdlumn of twelve rect ngniar

4.1i3hta. Every correct discrimination resulted in the {Rumination an 0A-

ditienal light on the tower. The Rerformance standard in effect for a ,;:.gen

child was indicated by a brightly colored band encircling the tower so ttlot

wheu the standard was attained the lights were illuminaLed.up to the band.

Experimental conditions. For each experiment there were four conditions.

In the Low Standard condition the band was set just alpve.the fourth on

the olumn, and a child had to achieve at least four correct dscriminations

out of the 12 in a trial block to earn any reward (see below).* In a Medium

Standard condition the band was placed above the eighth light; and in aHigh

Standard condition it was placed above the very top (twelfth) light, i the

Accaerating Standard condition the band was initially placed above the fcrtrth

11g-t, but...following the first trial block the band was repositioned to reore

sent a standard that was one more correct than the mxdrum the child ha
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achieved during the preceding trial blocks. At the endof a trial block the

child's performance was reviewed by consulting the tower of lights and the

rewazd was or was not dispensed as ,approprihte.

'General procedure. Children were brought into a small experimental room
4

where the experimenter.Showed them the discrimination task stimuli and demon-

stiated the tower of lights. The ,task was explained to the children and thr_)

were told that whenever they selected the shape of the correct color alight

would come on. &t this point the reward procedure was introduced, and the

instructions diverged slightly Tor the two experiments.

Tor Experiient I, children were told that whenever their performance over

a trial block surpassed the indicated standard, theyjwould receive a token that

could be exchanged for a prize, and the more tokens they earned the hotter a

prize they would get. During the learning task, individual discrimination

problems were presented with a ten-second interval. After each correct ra-

sponse the experimenter praised the subject and turned on a light, while after

each incorrect response he said nothing. Following the completion of a block

of problems, the experimenter counted aloud the number of correct respond-'s

from the tower of lights. If the subject had reached the standard, he was

given a token. If the child's cumulative performance had not net the. standard,

the experimenter said, "That's not enough for a chip." The lights were then

reser to zero and the next trial block commenced.

For Experiment II, children did not receive tangible rewards but were to

praise themselves whenever their performance had met su.:.:passed,the standard.

At'the end of each trial block children were asked to talk into a tape i:corecr

microphone, telling the nupber they had gotten correct and whether they hae.

achieved the standard. If the standard had been achieved, a child wf..s to say,..

"I'did very good!", and if the standard had not been,met he was to say, "1
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4idn't do very good." Initially, these sentences were prompted by the experi-

menter, but typically after two or three trials children evaluated their per-,

formance spontaneously and accurately. To reduce the'influence of the

experimenter's presence, in Experiment II a screen was placed next to the tower

of'lights so the experimenter could not see it,and this was emphsized to the

child. Furthermore, during the self-reinforcement periods the experiMante

made a point ofclosing his eyes and covering his ears.

In both experiments a session was terminated when the child either per-.

formed perfectly for two consecutive trials or when he had completed nine full

trial blocks. At this point children's tokens were stored for future redemp-

tion (Experiment I), they were thanked for their participation, and that' were

csked to refrain from telling others in the nursery school the details of their,

ecieriences until everyone had been given an opportunity to participate.

Results

I/kNrn

Fxperiment I: Effects of various performance standards on learning:

Exte ally dispensed tangible reinforcement.

The p art' data for this experiment were the number of descriminat3lns

correct,during each of the nine trials. These data'are depicted in Figure 1.

Insert Figure 1 abort here

The data were subjected to an analysis.of variance in Which the primary factors

were aex of child, experimental condition and trial block. Only the main effect;;

for condition and trial blocks and their interaction proved significant.

The Main effect of trial blocks indicates that children's accuracy in

correctly-identifying correct items improved significantly as they worked Ct

ch.! task (F 53.00,.8/192, 2_ < .001): The main effect Of conditions inacaces

that children's learning, averaged'across all trial blocks', dtffered among Vie

9 1) If 9
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various experimental conditions (F = 7.47, 3/24-; 2. < .01). Children in t e low

standard condition performed more poorly (M = 5.51) the children in any of the

othcr three conditions (14 = 7.72, 9.01, and 9.41, in the odium, high and ac-

celerating standard conditions, respectively, IL< .05 for all comparisons).

This effect is qualified by the significant interaction, however.

The interaction between conditions and trial blocks (F 0 2.42, 24/192,

. Q < .001). was clarified by analyzing the data for condition differences on trial

block 1, before learning began; on trial blocks 4-6 (averaged), halfway through

the task; and on trial blocks 7-9 (averaged), as task work was terminated. The

data were the mean number of items correct (maximum of 12) on a single trial

',lock. Analysis of the trial 1 data revealed no significant effects, indicat-
p-

1;1g that children in all groups performed equally poorly prior to training.

i;or.the mid -task data (trials 4-6) there was a significant conditions'effect

(F = 5.50, 3/24, 2 < Al). Individual group comparisons revealed that children

in tl-e low standard condition performed more poorly (M = 5.58) than children

in any other condition (H = 3.00, 9.58, and 10.46 for the medium, high and

accelerating standards, respectivelf,41< .05 in all instances). For the

trials 7-9 data, there was also a significant conditions effect (F = 9.09,

3/24, 2 <.01), and follow -up comparisons revealed that the effect of condi-

tions that had appeared midway through the task continued to characterize ;:he

data at the end of the learning period and children in the low ctandard con-

dition performed more poorly (M = 6.83) than children in any other condition

(M = 9.75, 11.58, and 11.96, respectively, p < .05 for all comparisons).

Children in two of the groups (high'and accelerating standards) had ers:tatlaV_If

mastered the task.

4, 0
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Experiment Ti: Met-AS of various performance standards on learning:.

Self-dispensed evaluative reinforcement.

Analyses of these data were similar to the ones reported for Experiment I,

m4 the data are depicted in Figure 2. Children's learning in this experiment

proceeded extremely rapidly in all conditions and it was only midway through

the task that any condition'differences were apparent. An overall analysis of

variance revealed a significant ma,n effect of trials (F = 59:90, 8/192, 2. <

.001) and other predicted group differences were tested ving a priori compari-

son techniques (Winer, 1962). Analyses by triaa lila:As indicated that all

Insert Figure 2rabout here

groups performed similarly on Trial 1, but by Trials 4-6 a marginally signifi-

cant -conditions effect was evident (F = 2.56, 3/24, p < .10). A priori com-

parisons revealed that at this point children in the low standard condition

OA = 8.28) were performing more poorly than children in either the high (M =

10.50) or accelerating OA = 11.42) standard .qonditions (2 < .05 for each rom-

parisoa), but.their performance did not differ from that of the children in

the medium standard condition (M = 9.50) as had been the case in Experiment I.

Fbr the terminal trials of the task (7-9), analyses indicated that children

were all performing with nearly perfect accuracy, regardless of experimental

condition, and any prior condition differences were eradicated (mean number

correct across all conditions=11.30). It is noteworthy that in ExperimentJI

children's performance by trial blocks 4-6 (M = 9.93) nearly equalled that of

children in Experiment I after 7-9 trial blocks (1 = 10.03) and clear3 sur-

?eased the level of mid-task performanCe fodnd in the first experiment (Z1 =,
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The various incentive, conditions created by different minimum performance

standards exercised clear control over children's rate of learning, especial,/

so when tangible rewards were associated with the achievement-of the standard.

Despite widely varying standards, the degree of disCrepancy between a child's

current performance level and the minimum performance standard did.not appear

to .influence rate of learning. The possibility had been considered that

children would learn more poorly for the high standard, at least initially,

simply because it was so much above their current performance level and so

many nonreinforced trials would be required before learning had progressed

Sufficiently to allow performance accuracy to meet the standard. It had also

been speculated that children's' rate of learning might decrease as their per-
\ . .

forMance level approached or surpassed the minimum standard and that learning

might proceed no further once a sufficient number of items were correctly

mastered to guarantee reinforcement on all subsequent trials. Neither of

these p ssibilities materialized. Even for children in the low standard con-

dition 1 rping occurred when it was unnecessary to insure further reinforce-

ment. Itt 1,1e medium standard condition; despite a slight plateau in learning

rate just bore the standard was reached (Experiment I only) learning don-
.

tinued even after the standard was surpassed and All trial blocks were'

rewarded.

All children received accuracy, feedback, so information concerning correct

or incorrect responding cannot be responsible for differential learning in the

various conditions. The number of reinforced trial blocks also cannot account

for the differential learning in the different groups. Children in the ac-

celerating standard condition were reinforced following essentially many trial

'blocks as were children in the low standard condition, but the accelerating
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standard yroduced more rriPid learning. Children"in the high standard condition
, -

receilida few if any contingent rewards following trial blocks (KNE until

trialAlocks 8 and 9) but they learned vas well as children in the accelerating

standard condition who were reinforeed regularly and otten. The concepts that
NO

seem most appropriate for explaining phase -data are those of expect ancy and Ilia-

.

'centime. Expectancies were clearly established when the contingencies were
46x

explained ,to the children, in the forms of-rules relating perfordanceton a

`,trial block to the occurrence of.reinfortement. Given the differentialstan-
,

8ards embodied by the v arious contingencies, children in those conditions for

which iMnroved performance over successive trial' blocks was 'most clearly' re-

lated to the receipt of reinforcement showed the most rapid and consistent

learning. ;Children in the law standard condition almost immediately demon-
.t

strated d level of competwte that would. guarantee them reinforcement following

'every' trial biock even if no improvement occurred. The learning that did occur

may.thenbe linked to accuracy feedbac k in the absence of any external incentive

for improvement. -Children in the mediuM standard condition were faced with an

incentive to improve their learning until they reached the standard (Which was

'higher than their initial performance), but the incentive vanished after that

point. Thus, for a portion of the task'Periodthey worked under incentive .

'condition's and fat a Ortion they did not. Their performance was beater than

,xhat shown by children in the low standard condition, but not so good as that
Ni14.10

shawn by children in conditions where the inceptive for improved performance

remained in effect even longer: the high and accelerating standard conditions.

-One may Speculate, then,. that accelerating standards and standards that

are set at perfect mastery of a task would generally produce similar rates of

learning because both sonximizethe duration of centive conditions for im-

proved performance.. There are some differences between these types of standards,

e""

11) 0 I 3
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however. Perhaps the primary difference is that the accelerating standard--

at least as oReiationglixed in the present experimelits--is nearly always ate

tamable (io-loneas the problems at hand are solvaPle), while there are ,

-
certainly tasks at which one can improve but which can never be mastered per-

fectly.

.

o

The present analysis would lead tothe prediction that once an

individual becomes aware that his task performance will never'reach iset

standard, the incentive functions of that,standard would cease, while for the

same task an accelerating standard would continue to maximize learning rate

until the limitations of the indiViaual prevented further mastery. Related

to .this is the possibility that the incentive function Of a high stan4ard would

be ad:mini:44d or even reversed (producing a reduced rate of learning) when it

. is so high that attainment appears.ibpossible (even if that is not actually

the base).or so distant that learning would be unrewarded for an extremely

long period of.time. ,These hypotheses await empirical test.

,

... Although the results of the two experiments,generally agreed regarding

the differential effects of the various.achievement standards, there were some

;A important differences. perhaps the most striking was the more rapid and cow-

plete learhing produced by all standardskWhen they resulted.in verbal self-
.

evaluative reinforcement as oppSsed to tangible rewards. Children in the
.

second experimgr eventually demonstrated equivalent mastery of the task,

despitethe diffe eat standards, and their.eVentual performancakias nearly

perfect,^while o 7 two co ditions in the first experiment' produced similar.

results. With r pact to the incentive effects discussed above, the data are
.

not incompatible, but they offer some important qualifications related to the'

P
wak differential achievement standard's may operate when.learning is largely

being self-regulated by evaluative jud nts. The only point at which con-
_ ' 0. .

,
. .

-dition differences were at all in evideu e was midway, through children's work

J0014 o

f
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on the task, but this was also the only point in this experiment where children's

actual performance relative to their standaids was atAall similar to the per-

formance of children in the first experiment. Children in the .ediupt standard

were performing only slightly, above their standard!and had jUst reached the
.

. .

point where incentive for improved performance had vanished, while childreirin

the low standard condi t ion had long since passed that 1)6 int and. children in the .

other two conditions had not quite achieved their standard.
., t

. .

r'.

What is remarkable about the second experiment, though, is the fact that

children continued to master the task rapidly even after their standard had
...:n,'

been achieved and improved performance would.. not change the likelihpod of te-_,

A.

inforcement. EVen by the, middle trial bloaks children inythp low standard

condition had shown enough additional improvement to-prevent their. performance

from being significantly different from children in

dition (as had been found in ExperimentI): Thus it

the medium standard con-
,*

appears that self-dispensed

evaluative reinforcement following different achievement standards ptoduces

incentive effects prior to the point where a standard has been reached:but

Children than evidence continued learning that is still greater than that

achieved with accuracy feed-back and tangible rewards. One conclusion might

be that the value of evaluative reinforcers margeneral be greater-than that
r

of tangible ones. While this seems.reasonable, thererais no evidence in the
,

/ , ;, .

present experiments to indicate that this was in fact the case and children
-

certainly seemed pleased to receive their token rewards. It is also pobsible

that the content of the evaluation, "I did real good," has been related.to

continued improvement in children's natural socialization Within our cjilture,

such that a continued constant level of performance on a.learning task, whliob

is cleanly'a learning task, does not Merit the label, l'good": only rovremeat

does: *This hypOthesis could be' tested by investigations of the.sort*ed to

,

; 1 ) I 5
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identify parameters that are linked to self-reward,(Kasters & Christy,

1974). In.the present case it would be predicted that consistently improved

performance even beyond a minimum achievement standard is an additional pare-
A

meter of taskwork, besides simply reaching a PRESET minimum performance level,

that is deemed worthy of increased self-reward.

The present experiments have demonstrated clearly that children's self-

dispensed performance evaluations may exert a powerful an effective control

over their rate of learning; and that the minimum achievement standards for

either tangible or evaluative reinforcement also determine the growth of

learning. These results, have overtones for'the acquisition of both cognitive

and social skills, although at present only cognitive tasks have been uti-

lized. Future research might well dove into the area of determin4ng the

effects of competency standards and judgmental abilities for the acquisition

of social.skills that may be acquired through meat4 other than trial and error

such as the observation of,a model. The developmental implicationWpf the

present results also remain to be assessed.

*,

9 01 6
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Figure Captions

Children's learning as a function of low, medium, high, and accelerating

achievement standards for externally dispensed tangible reinforcement.

2. Children's learning as a function of low, medium, high, and accelerating

achievement standards for self-dispensed evaluative reinforcement.
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