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Twenty-one special education children failing to persist after

failure on arithmetic problems were given 15 days of treatment in three

arithmetic training programs, equivalent in all respects except that

success experiences occurred either 46.2%, 76.9%, or 100% of the time.

Following training, children in both the 46.2% and 100% reinforcement,

groups continued to show serious performance deterioration following

failure, while children in the 76.9% group showed marked improvement.

An inventory measuring attributions to failure before and after training

indicated that the 76.9% reinforcement group showed significantly greater

tendency to attribute failure to lack of effort than did either of the

other two groups.
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SCHEDULES OF REINFORCEMENT: EFFECTS ON

ACADEMIC PERSISTENCE AND ATTRIBUTIONAL DEVELOPMENT

Helpless children, or those who give up in the face

of failure, have been characterized as believing that

failure is a result of their own lack of ability or a result

of factors beyond their control (Dweck & Reppucci, 1973).

They demonstrated that following failure helpless children

show a marked performance deterioration ir, which they fail

to make the necessary response to succeed even though they

are motivated to and capable of doing so. This was in con-

trast to the more persevering children who attributed failure

to a lack of effort rather than ability. The implication is

that helpless children will be less likely to persist in a

failure situation simply because they do not see themselves

as instrumental in achieving their goals.

Dweck (1975) hypothesized that by changing the way in

which helpless children view failure one can change their

behavior in the failure situation. She consequently devised

an attribution retraining treatment which was designed to

change the helpless children's attributions by teaching them

to assume responsibility for their failure and by emphasiz-

ing that failure was due to insufficient effort.

In Dweck's (1975) treatment study the children were

divided into one of two treatment groups: (a) success-only

or (b) attribution retraining. In both treatments the
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children were reinforced for correctly completing a specific

number of problems within a specified time period. In the

success-only procedure, a criterion was set to minimize

failure (which was glossed over when it occurred). In the

attribution retraining procedure, several failures were

programmed into each session by setting the criterion number

of problems to be solved in a specific problem set beyond

the child's ability. When these failures occurred the

experimenter verbally attributed the failure to lack of

effort. After treatment, all children in the attribution

retraining group showed negligible performance deterioration

or even improvement after failure, whereas all but one of

the children in the success-only group continued to show

substantial .deterioration in performance after experiencing

failure.

Although Dweck interpreted her results as demonstrating

the applicability of attribution retraining to increasing

academic persistence, research by Benson and Kennelly (1978)

and Chapin and Dyck (1976) suggest that Dweck's study may be

subject to other theoretical interpretations. In these

studies it was noted that Dweck's treatment procedures in

both the attribution retraining condition and success-only

condition parallel basic learning paradigms. More specif-

cally, the irregular presentation of success and failure

experiences in the attribution retraining condition shares

formal similarity with partial-reinforcement procedures
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while the procedures involved in the success-only condition

are similar to continuous reinforcement procedures. In

this learning theory framework persistence in a failure

situation may be viewed as conceptually analogous to the

partial reinforcement extinction effect (PREE) in which

persistence during periods of non-reinfordement is due to

the effects of intermittent schedules of reinforcement

during previous learning trials. The PREE is well supported

in reviews of learning research (Robbins, 1971; Hilgard and

Bower, 1975).

In order to examine the relative effectiveness of these

variables (i.e., reinforcement schedule vs.. attribution

retraining) in increasing academic persistence, Chapin and

Dyck (1976) independently varied reinforcement schedule

(partial vs. continuous) and the presence versus the absence

of attribution retraining. They found that both partial-

reinforcement and attribution retraining produced increased

persistence. The conclusions reached in this study, however,

must be viewed somewhat cautiously as a result of several

procedural complications. Specifically, clear differentiation

of the relative effectiveness of each of these variables is

difficult as the procedural design allowed for more inter-

action between the experimenter and the child in the

attribution retraining condition and thus this condition may

have been more reinforcing than the no-attribution retraining

condition.
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A second complication in this study is that attributions

were made for both the success and failure conditions,

whereas in the Dweck (1975) study attributions were only

made for failure. Thirdly, this study was strictly a short-

term experimental study whereas the Dweck study was an

experimental field study done over an extended period of

time.

In a more recent study, Benson and Kennelly (1978)

utilized a procedure comparing the presence versus the

absence of attribution retraining under identical partial-

reinforcement schedules in order to determine whether

attribution retraining of itself would enhance persistence.

This study was modeled closely after Dweck's (1975) study

except that the subjects were drawn from those children in

Special Education classes rather than the general school

population. They found that the major factor in increasing

persistence in the face of failure was not exposure to

attribution retraining but rather exposure to the inter-

mittent schedule of reinforcement. The authors suggest that

a partial-reinforcement schedule involving frequent success

and infrequent failure may be sufficient to alter the

helpless child's perception of the relationship between his

behavior and the occurrence of failure and thus change his

attribution for failure without the need for verbal

attribution retraining.

Taken together the results of these two studies

indicate a need for (1) further examination of reinforcement
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schedules as a key factor in increasing the academic persis-

tence of helpless children and (2) examination of the effects

of reinforcement schedules on the development of specific

attributions in helpless children. These studies also imply

that the .relationship between reinforcement schedules and

academic persistence could be interpreted within the frame-

work of any theory which deals with the effects of partial-

reinforcement on resistance to extinction. Following suggestions

from these studies, the present investigation will attempt

to examine this relationship between reinforcement schedules

and academic persistence within the frameworks of Weiner's

(1972) attribution theory and Capaldi's (1967) sequential

theory of partial-reinforcement.

From an attribution theory perspective Weiner (1972)

views the relationship between reinforcement schedules and

academic persistence as an antecedent-consequent relationship

which is mediated by the helpless children's cognitions and

perceptions. Within this framework the child's perception

of an achievement-related task evokes attributions con-

cerning the potential causes for success or failure which,

in turn, determines expectations for future success or

failure (Weiner, 1972). Weiner proposes that the four most

frequently perceived causes of success and failure--ability,

effort, task difficulty and luck--can be comprised within

two causal dimensions: locus of control (internal, or

external) and stability (fixed or variable). Within the
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control dimension, ability and effort are considered internal

determinants of action, while task difficulty and luck are

considered external determinants of success or failure.

Within the dimension of stability, ability and task

difficulty are relatively invariant over time and are

considered stable factors, while luck and effort are rela-

tively variable over time and are therefore considered to be

relatively unstable. When evaluating the outcomes of an

achievement task children assess their level of ability,

the effort expended, the difficulty of the task, and the

luck experienced. Relative weights are then assigned to

these factors as perceived reasons for the prior outcomes

(success or failure).

Weiner's (1974) research demonstrated that outcomes

consistent with past experience or expectancies are attri-

buted to stable causal factors, whereas inconsistent outcomes

are attributed to unstable factors. Outcomes which the

individual attributes to stable factors, i.e., ability

or task- difficulty, would imply that outcomes on later

or subsequent trials will be similar. If the individual

attributes the outcomes to luck or effort, the implication

is that on later occasions the outcome may be different.

Helpless children, who perceive failure as a consis-

tently occurring event in their past experience, will

attribute their failure to lack of ability and their success,

which is an inconsistently occurring event in their past
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experience, to luck or effort. On the other hand, persis-

tent children who see success as a consistently occurring

event in their past experience will typically attribute it

to their ability while failure is due to lack of effort.

Weiner et al (1971) and Weiner, Nierenberg and Goldstein

(1977) have further demonstrated that these attributions

to stable or unstable factors following an achievement

task not only influence the expectancies of future success,

but the subsequent achievement related behavior.

The significance of reinforcement schedules in this

antecedent-consequent relationship is that they serve as

antecedents which systematically influence the thought

processes which mediate between the perception of the

achievement task and the achievement-related behavior.

This cue function, then, provides the children with infor-

mation which they use to make inferences concerning the

causal determinants of the outcomes of their behavior.

According to Weiner, outcomes in partial reinforce-

ment schedules are perceived as more variable than outcomes

in continuous reinforcement schedules. More variable or

infrequently occurring outcomes are typically attributed

to unstable factors such as luck or effort. These attri-

butions foster development of the expectancy that an outcome

will not necessarily recur, e.g., success may occur instead

of failure. Since persistence in failure situations relies

on belief in one's own control over outcomes and
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reinforcement, ratio schedules of partial reinforcement are

more efficacious in increasing persistende than interval

schedules, in which reinforcement occurs at time intervals.

It would be predicted that schedules in which success

is a relatively frequent event and failure a relatively

infrequent event, such as were used in Dweck's (1975) study,

would be particularly effective in producing increased

persistence. Because the children do not know when they

will be reinforced, and must maintain a certain effort level,

they keep trying and learn to attribute the infrequent

failure outcomes to an unstable factor, e.g. a lack of

effort. They also learn to attribute the frequent successes

to ability, a stable, controllable factor. It is these

attributions to controllable, unstable factors (e.g., lack

of effort) which motivate children to continue responding

in failure situations.

It should be noted, however, that children under a

continuous reinforcement schedule would also learn to

attribute the frequent successes to the presence of ability.

However, their lack of experience in dealing with failure

in the training situation would not provide them with the

opportunity to learn that failure was an inconsistently

occurring event rather than a cue for continued failure.

Therefore, with no expectation that failure was an infre-

quently occurring event these children would be expected

to demonstrate less ability to deal with failure and
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consequently show less persistence in a failure situation

than those children trained under partial-reinforcement

schedules involving frequent success and infrequent failure.

In this formulation, then, the number and frequency

of success experiences becomes a critical variable influ-

encing the effects of reinforcement schedules on academic

persistence. It would be predicted that the greater the number

of success experiences in a given set of training trials

the greater the persistence because the correspondingly

infrequent failures would tend to be attributed to unstable

factors (bad luck or lack of effort) which would lead to

higher expectations of success for the future which would

in turn bring about more effort and persistence.

Capaldi (1967) postulates that the influential factors

of partial-reinforcement on resistance to extinction concern

the sequencing of reinforced -and nonreinforced trials in

the training situation. In other words, sequential theory

stresses the importance of what children learn as they

experience the transition from non rewarded to rewarded

trials under partial-reinforcement. Capaldi postulates

that both reinforced and nonreinforced trials evoke an

internal behavior which provides an internal cue which

persists through some storage or memory mechanism. In the

transition from nonreinforcement to reinforcement the

internal cue previously associated with nonreinforcement

becomes conditioned to the approach or instrumental response

1
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which results in reinforcement. The importance of sequence

should be noted as conditioning occurs only on reinforced

trials. During training under a partial-reinforcement

schedule the children's experience with transitions from

nonreinforcement to reinforcement then becomes important in

conditioning the children to make the instrumental response

to cues which also signify nonreinforcement.

Children exposed to continuous reinforcement who have

not had the experience of responding in the presence of non-

reinforcement cues and with no memory for making the proper

response would be expected to extinguish rapidly or show little

persistence. The children who have experienced partial-rein-

forcement during training will continue to make the instrumental

response to cues signaling nonreinforcement and thus demonstrate

greater resistance to extinction.

In sequential theory the critical variables in reinforce-

ment schedules are the N-length, a term which refers to the

number of successive nonreinforcements prior to reinforcement,

and the number of nonreinforcement-reinforcement transitions.

Capaldi postulates that the strength of the tendency to make

the instrumental response in the presence of nonreinforcement

depends on three variables: (1) N-length; (2) the variety

of N-lengths occurring in the sequence; and (3) the frequency

of occurrence of each N-length. The implication is that in

a given set of training trials the higher the percentage of
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nonreinforced trials which are followed by reinforced

trials the greater the resistance to extinction. It would

follow that the academic persistence of helpless children

would increase as the number of nonreinforced experiences

prior to reinforcement also increased.

In summary, the major difference in the two theoretical

interpretations of the relationship between reinforcement

schedules and academic persistence as it relates to the

present investigation is their predictions concerning the

percentage or number of success experiences necessary for

optimal persistence. On the one hand, Weiner would' predict

that a high percentage of success experiences (as long as it

does not approach 100%) and a correspondingly low percentage

of failure experiences directs the helpless children's

attributions of failure toward those unstable factors which

motivate the children to continue responding in failure

situations.

On the other hand, Capaldi would predict that the

children's prior experience in a training situation with a

high percentage of nonreinforcement followed by reinforce-

ment would provide them with a greater opportunity to learn

that continued responding in the face of failure or non-

reinforcement would result in reinforcement. Thus these

children should demonstrate increased persistence in later

failure situations which closely approximate their prior

training conditions.
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The present study, then, was designed (1) to investi-

gate the effects of varying reinforcement schedules on

academic persistence, and (2) to study what effects these

schedules have on the development of particular attributions

in helpless children.

This study involved children from special education

classes identified as helpless with regard to their problem-

solving ability in arithmetic. The treatment program for

these children involved long-term training making use of

one of three reinforcement schedules: 100%, 76.9%, or

46.2% reinforcement. It would be predicted in Weiner's

formulation that the 76.9% reinforcement training program

would produce greater persistence in failure situations as

compared to the 100% reinforcement group, with the 46.2%

reinforcement group producing little or. no increase in

persistence. In contrast, Capaldi's theory would predict that

the 46.2% reinforcement group should provide the optimal pro-

gram for increasing academic persistence with the 76.9% and

100% reinforcement groups producing progressively less persis-

tence. Although this training program was modeled after

procedures designed by Dweck (1975), the procedures in this

study will not involve attribution-retraining, since Benson and

Kennelly's (1978) prior study indicated that attribution

retraining has no effect of itself on either persistence

or attributional changes. In addition, a 5-item inventory

designed to measure helpless children's attributions to
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either effort (an unstable factor) or ability (a stable factor)

in arithmetic failure situations was included in both pre-

training and post training sessions in order to measure the

differential effects of the reinforcement schedules on the

children's attributions.

Method

Subjects

The subjects were 21 children, 4 girls and 17 boys, ages

9-11, chosen from 61 children. in the Denton, Texas,: public

school special education programs in grades 3,'4 and 5. These

children had been diagnosed as educable mentally retarded,

emotionally disturbed, language and learning disabled, or

minimally brain impaired.

The children selected for this study were those identi-

fied by their teachers as helpless specifically in regard to

mathematics. To insure that each child's selection was based

on criteria similar to the investigator's, the teachers were

provided with a helplessness rating scale, which describes

patterns of behavior characteristics of helpless children

(see Appendix A). This scale was used as a guideline for

the teacher's nomination of each child. The background data

for each child are shown in Appendix B, Table 5.

Parental permission for each child was handled through

letters sent home with the child. To insure that each

child was not stigmatized by his participation, he was

told, along with his parents, that he was being specially
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selected by the investigator in order to learn how children

do math problems.

Comparison Measures

In order to assess the relative emphasis which these

helpless children placed on attributions of failure to

effort or ability, the present investigator designed a

5-item inventory based on a scale devised by Dweck (1975).

The scale involves 5 questions concerning failure situa-

tions relating specifically to arithmetic in which the

child is asked to choose between the effort and ability

alternatives (see Appendix C). This inventory was given

the day before baseline procedures began and again on

the last day of posttrain~ing procedures.

On the first day of orientation, prior to adminis-

tering the attribution inventory, the child was given

general instructions about the project (see Appendix D).

Procedures

Each subject participated in the study for 26 days:

1 day of orientation, 6 pretraining days, 15 treatment

days, and 4 posttraining days. The baseline procedures,

while similar to Dweck's (1975) study,involved certain changes

in the administration of material as a result of time restric-

tions involved with taking the children out of class. In

this study, 75 to 100 problems were selected from each

child's math workbook such that in the teacher's estimation,

the child would be able to do five problems in 60 seconds
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on the first try. The problems were printed on three or four

pages, 25 problems.to a page, and arranged in sets of five

problems followed by a star to indicate to the subject that

she orhe had completed a set.

Three of the four sheets were presented in random

order on each of the 10 days, six pretraining and four post-

training. At the completion of each set of problems the

experimenter recorded the time to completion of the set,

graded the problems, and recorded the number correct. If

the subject worked at least four of the five problems cor-

rectly, he was given a token. At the end of each session,

for both baseline and treatment, the tokens could be ex-

changed for a certificate stating the number of tokens earned

during that session. Certificates could then be exchanged

later for a variety of prizes (see Appendix E for a list of

these prizes). Appendix F contains the instructions given

on the first day of baseline.

On the last day (6th) of the pretreatment baseline

procedure, a measure of the child's performance decrement

as a result of failure was taken. To test these effects,

a special problem sheet was included second among the three

problem sheets presented each day. This special sheet

consisted of problems identical to the-moderately diffi-

cult problems used on previous days except that on the

first, third, and fourth problem sets, three problems in

each of the sets were replaced with problems beyond the
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subject's ability to solve. The child thus failed the

set and did not receive any token.

As in Dweck's study the performance decrement was

defined as the percentage decrease in the number of

correct problems per minute on the second and fifth problem

sets immediately following the failure experiences, as

compared to the number of the same problems correctly solved

per minute on the previous days when no failures were ex-

perienced.

When the child completed a failure set, the experi-

menter would correct the problems, mark two or more wrong

and say, "You got too many wrong, you don't get a token

this time." The child was allowed to continue as long as

he kept working. If he made no attempt to do the problems,

without indicating that he was finished, the experimenter

would wait 2 Minutes and say, "Stop!" The experimenter then

graded the problems, marked incorrect and unattempted

problems wrong and told the subject, "You got too many

wrong, you don't get a token this time." If the child

requested information on how to do the problems in the

failure sets, he was told, "Do the best you can."

In contrast to Dweck's (1975) procedure the expected

performance decrement of the helpless children was not used

to match the children, due to essential differences in

the disabilities of the children in the present study.

The children were formed into closely matched groups of
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three according to the level of difficulty and/or type of

math problems that they could readily solve, i.e., addition

and subtraction versus multiplication and division. One

member of each triad was then randomly assigned to each of

the 3 treatment conditions: (1) 100% or continuous rein-

forcement, (2) 76.9% reinforcement, or (3) 46.2% reinforcement.

The percentages in the two partial-reinforcement groups were

the mean percentages experienced involving a range from 62%

to 85% and 38% to 54%, respectively. Variations around these

means occurred to prevent recognition of the exact schedule

of reinforcement by the children. The number of training

sessions was decreased from the 25 sessions that Dweck (1975)

used to 15 daily sessions and there were 13 rather than 15

trials per session. Approximately 75 problems, similar in

difficulty to those used during baseline, were chosen from

each child's math workbook, and each problem was printed

on a 2 X 3 inch (5.08 X 7.62 cm.) card. Each triad

then used the same group of problems repeatedly through-

out the training situation.

A simpler mechanism replaced the complex apparatus

used by Dweck (1975) to supply visual feedback to the sub-

jects during training. A clock-like apparatus was constructed

using a foot-square piece of wood painted white. The

numbers 0 through 15 were painted in black letters in

a circle, and red and green hands made of balsa were fixed

to the middle, so that the green hand occludes the red.

.. I
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There was a small light mounted in each upper corner with a

switch and batteries mounted on the back. Before each trial,

the red hand was used to indicate a "criterion number" of

problems which each child needed to solve in order to earn a

token. As the child correctly worked a problem the green hand

was moved one space, indicating the cumulative total score

correct on the particular problem set, and at the completion

of a success trial the lights were turned on and on failure

trials remained off. The instructions given on the first day

of training resembled those of Dweck (1975). See Appeidix G.

On each trial the experimenter preset the criterion num-

ber of problems to be solved for that trial by moving the red

hand to the given number. When the experimenter told the child

to begin, he would start the stopwatch and the child would

work the first problem. If the problem was solved correctly,

the experimenter would say, "Correct," and move the green hand

one space. If the child did the problem incorrectly, the

experimenter said, "No, go on to the next one," and did not

move the green hand. Each child continued working the problems

until either she/he had reached the criterion number of pro-

blems or until the experimenter stopped and told her/him that

time was up. Any incomplete problems were not counted. If

it was a success trial, the experimenter gave the child the

stipulated feedback and turned on the lights. The experimenter

then recorded the number of problems solved correctly and

the time to completion.
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Each child was given 13 trials in every session; the

only difference being the percentage of reinforcement.

For 'the 100% reinforcement group the criterion number was

set at or below the number each child could successfully

complete within the time limit, based on calculations from

each child' s performance the previous day; thus the members

of this group succeeded on almost every trial. If the child,

however, did not complete the criterion number of problems

within the time limit an additional 30 seconds was allowed

so that the child experienced success on every trial.

For the two partial-reinforcement groups, involving

76.9% and 46.2% reinforcement, the procedure was the ame

on an average of 10 of 13 trials and an average of 6 of

13 trials respectively. However, on the remaining non-

reinforced trials, the criterion number was set one above

the number the child was generally able to complete within

the time limit. On those failure trials the experimenter

would stop the child one or two problems short of the

number and give him/her the stipulated failure feedback.

Each day the mean number of problems solved per minute

was calculated in order to provide the criterion numbers for

both the success and failure trials for the following day.

The schedule of reinforcement for each group was also

planned every day using a table of random numbers with the

only restriction on randomness being, as in Dweck's (1975)



20

that failure did not occur on the first or the last

trial of a session.

At the end of the fifteenth training day, baseline

procedures were reestablished for 3 days in which each

child was given problem sheets identical to those used

in the pretraining baseline procedures. On the fourth

day the interpolated problem sheet was inserted and

each child's speed and accuracy of problem-solving

before and after interpolated failure was again measured.

Followina presentation of the problem sheet, the attri-

bution inventory was readministered to each child.

Results

As in Dweck's (1975) study the major dependent

variable was the prefailure to postfailure decrement in

speed and accuracy of problem-solving and was defined as

the percentage decrease in the number of problems solved

correctly per minute immediately following failure as

compared to the number of the same problems solved cor-

rectly per minute on the previous day prior to the failure

experience. Table 1 contains the means and standard

deviations for each group's performance before and after

training on pre- and posttraining tests and the relevant

performance deficits. The percent deficit was calculated

by dividing the difference between prefailure and post-

failure performance, defined in terms of the number of
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correct problems per minute, by the prefailure performance

and multiplying the result by 100.

Table 1

Performance on Pretraining and Posttraining Tests:
Means and Standard Deviations

Reinforcement Group

46.2% 76.9% 100%
Mean SD Mean SD Mean SD

Pretraining

Prefailure 6.74 1.64 6.48 .750 7.18 .930

Postrailure 4.28 1.08 4.40 .776 4.52 1.40

% Deficit 35.16 16.09 31.96 10.99 37.43 15.09

Posttraining

Prefailure 9.95 2.48 10.18 l.99 11.12 4.03

Postfailure 6.62 2.35 11.33 2.18 7.06 3.47

% Deficit 34.09 17.82 -12.29 14.33 40.37 17.41

Note: Except for % deficit, all figures are number of
correct problems per minute

For each subject, performance before and after failure and

the related performance decrement measured before and after

training is presented in Table 6 (Appendix H), Table 7

(Appendix I) and Table 8 (Appendix J).

To measure changes in the children's attributions to

failure, the attribution inventory was administered the day
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before pretraining baseline procedures and on the last day

of posttraining performance measurement. Each attribution

of failure to lack of ability was scored as one point and

attributions to lack of effort were not scored. Table 2

contains the pre-and posttraining means and standard devia-

tions for all groups. Individual subject totals for effort

versus ability attributions are shown in Table 9 (Appendix K).

Table 2

Lack of Ability Attributions on Pre- and Posttraining Tests:
Means and Standard Deviations

46.2% 76.9% 100%
Mean SD Mean SD Mean SD

Pretraining 3.29 .88 4.00 1.06 2.86 1.36

Posttraining 3.14 .83 2.86 1.25 3.71 1.03

Pretraining Results

On the interpolated failure day in the pretraining per-

iod, all subjects showed marked performance deterioration

following failure, indicating difficulty solving problems

after failure which they could readily solve the previous

day before failure occurred. An increase in inappropriate

behaviors following failure such as sulking, crying, staring

into space, making excuses for poor performance, etc., was

observed and suggests that performance deficits were not a

result of the children simply trying to be more careful.
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The results from the attribution inventory admin-

istered on the first day of orientation indicates that

the children as a whole tended to see failure as a

result of their own. lack of ability rather than a lack of

effort. These results are in agreement with conclusions

reached in previous studies by Dweck and Reppucci (1973)

with helpless children.

Posttreatment Results

In contrast to Dweck's (1975) study which matched

subjects into reinforcement groups according to their

performance deficits, the present study matched subjects

according to the level of difficulty and type of math

problems that they could readily solve.

In order, then, to test the hypothesis that the

three levels of reinforcement involved in the train-

ing programs differentially affected academic persistence,

when measured by the posttraining failure deficit, a

simple analysis of covariance was used. The pretraining

failure deficit served as covariate and the posttraining

failure deficit served as the dependent variable. Table

3 contains the means, adjusted means, and standard

deviations for each group's performance on the post-

training tests.
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Table 3

Performance Deficits on Posttraining Tests:
Means, Adjusted Means and Standard Deviations

Group
46.2% 76.9% 100%

Pretraining Mean 35.16% 31.196% 37.43%

Posttraining Mean 34.09% -12.29% 40.37%

Adjusted Mean 33.89% -10.43% 38.71%

Standard Deviations 17.82% 14.33% 17.41%

The ANCOVA comparing the 46.2% 76.9% and 100% rein-

forcement groups revealed a significant main effect

(F(2,17) = 21.26, pK .01). A planned comparison between

the group means for the 76.9% and 46.2% reinforcement groups

revealed .a significant difference, F(1,17) = 28.86, p< .01).

Examination of Table 1 indicates that the mean performance

deficit after treatment for the 76.9% reinforcement group

was markedly less than that of the 46.2% reinforcement

group. It should also be noted that the 76.9% reinforcement

group was the only group to actually improve their speed

and accuracy of problem-solving after failure on the

posttraining tests. In short, the 76.9% group shows post-

failure facilitations rather than decrements after treat-

ment. A planned comparison between the group means .for

the 76.9% and 100% reinforcement groups also revealed a

significant difference, F(1,17) = 34.91, p( .01, with the
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former group demonstrating facilitation of performance

after failure and the latter group demonstrating a post-

failure deficit in performance. The same comparison between

the 46.2% and 100% reinforcement groups, F (1,17) K 1, p> .05,

showed no significant difference in the postfailure per-

centage deficits demonstrated after treatment.

These results suggest that a partial reinforcement

schedule involving frequent success and infrequent failure

is clearly superior to reinforcement schedules involving

either continuous success or partial reinforcement schedules

involving frequent failure and infrequent success in pro-

ducing academic persistence in helpless children. Figure 1

shows the mean performance deficits for the three treat-

ment groups, pre- and posttraining. (The actual means are

listed in Table 1.)

-=46.2%
4 40- +=76. 9%

S0---*=100%
-H -P MCd-H

U Cd 30-

$ q 20-
U -H

o E Zz 10-
C 0 En-H

-20-

Figure 1. Mean percentage decrease i~n number of
correct problems per minute as a function of failure at
pre- and posttraining for subjects in the 46.2%, 76.9% and
100% reinforcement groups.
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An analysis of covariance was also used to compare the

attributions of the children in the three training groups

after treatment. Table 4 contains the means, adjusted

means and standard deviations for attributions of failure

to lack of ability on the posttraining tests.

Table 4

Lack of Ability Attributions on Posttraining Tests:
Means, Adjusted Means and Standard Deviations

Reinforcement Group
46.2% 76.9% 100%

Posttraining Mean 3.14 2.86 3.71

Adjusted Mean 3.21 2.38 4.11

Standard Deviation .83- 1.25 1.03

The results of the ANCOVA comparing the posttraining attri-

bution scores of the 46.2%, 76.9% and 100% reinforcement groups,

using pretraining attributions as the covariate, provided a

significant main effect, F 2,17) - 10.65, p< .01. A

planned comparison between the group means for the 76.9%

and 46.2% reinforcement groups revealed a significant

difference, F(1,17) = 5.29, p<.05. The same comparison

between the group means for the 76.9% and 100% reinforcement

groups also revealed a significant difference, F(1,17) =

20.90, p<.Ol. Examination of Table 2 indicates that in

both cases the mean scores for the 76.9% reinforcement
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group, on the test measuring attributions of failure to lack

of ability, were substantially lower than either the 46.2%

or 100% reinforcement groups. A planned comparison between

the group means for the 46.2% and 100% reinforcement group,

F(1,17) = 6.47, p .05 also showed a significant differ-

ence, with the latter group showing substantially higher

mean scores attributing failure to lack of ability.

It should be noted that a comparison between pre-

and posttraining tests of attributions for the 76.9%

reinforcement group show a decrease in the mean number of

attributions of failure to lack of ability. The 46.2%

reinforcement group showed no change, while the 100%

reinforcement group showed an increase in their attributions

of failure to lack of ability. The results from the

attribution inventory, then, indicate that children in

the 76.9% reinforcement group demonstrated a significantly

greater tendency to attribute failure to lack of effort

following training than did children in either the 46.2%

or 400% reinforcement groups. This data suggest tat

the percentage of successes and failures in a schedule of

reinforcement is a critical factor in changing the attri-

butions of helpless children in failure situations.

Discussion

The results of the present study demonstrate that

a reinforcement schedule involving frequent success and
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infrequent failure (76.9% reinforcement group) is clearly

superior to schedules involving constant success (100% rein-

forcement group) or infrequent success and frequent failure

(46.2% reinforcement group). These results follow predictions

based on Weiner's theoretical account of the relationship

between reinforcement schedules and academic persistence.

As hypothesized from Weiner's theory, the results

showed that following training the children in the 76.9%

reinforcement group significantly improved their performances

in the failure situation while children in both the 46.2%

and 100% reinforcement groups continued to show marked

deterioration in their performances as a result of failure.

The results also showed that there was no significant,

difference in performance in the failure situation between

children in the 46.2% and the 100% reinforcement groups.

These, data do not support predictions from Capaldi's

theory that the 46.2% schedule of reinforcement would

provide persistence with the 76.9% and 100% reinforcement

groups producing progressively less persistence.

It should be noted that in the absence of verbal

attribution retraining, six of the seven children in the

76.9% reinforcement group showed marked improvement in

their performances following failure, while only one child

continued to demonstrate a performance decrement following

training, although even for this child the failure deficit
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after training was considerably reduced compared to pre-

training test measures. These data corroborate previous

conclusions by Benson and Kennelly (1978) that the primary

factor for developing persistence in helpless children,

observed in their study and, Dweck's (1975),, was the

intermittent schedule of reinforcement, rather than the

exposure to attribution retraining. The results of this

study also demonstrated that a training program involving

frequent success and infrequent failure (76.9% reinforcement

group) resulted in a significantly greater tendency to

attribute failure to a lack of effort than did either of

the other two training groups involving constant success

(100% reinforcement group) or frequent failure and infre-

quent success (46.2% reinforcement group). These data,

then, provide further support for an attribution theory approach

to the relationship between reinforcement schedules and

academic persistence.

From an attribution theory viewpoint, Weiner would see

the increased persistence of children in the 76.9% rein-

forcement group as resulting from their change in

attributions. This training program which used a variable

ratio schedule with a high percentage of success, would

provide the children with the opportunity to learn that

reinforcement was dependent upon their making the proper

instrumental response. The children learn that what they

do matters. The high percentage of success experiences was
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critical in providing the children with the information

for assessing their level of ability for the task. The

low percentage of failure experiences provided the child

with the information that failure was an inconsistently

occurring event which would thus be attributed to an

unstalbe factor under voluntary control, namely effort.

The results also indicated that the 46.2% reinforcement

group did not show any significant change in their attri-

butions of failure to lack of ability. In Weiner's view

this training schedule of reinforcement involving relatively

infrequent success and relatively frequent failure would

closely approximate the past reinforcement experience of

the helpless children, which would, in effect, continue

to support their attributions of failure to a stable

factor, i.e., lack of ability. The continued performance

deterioration following failure observed in the posttraining

test could be seen as a result of the children retaining

their attributions of failure to lack of ability.

The attributions of the 100% reinforcement group

following training demonstrated a greater tendency to

attribute failure to a lack of ability. These results

were not predicted from Weiner's theory. In Weiner's

framework a schedule of reinforcement involving constant

success would help the children to see success as a

consistently occurring event which they would learn to

attribute to a stable factor, namely their own ability.
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However, it should be noted that this program did not

provide the children with any experience in dealing with

failure which may have resulted in their retaining their

previous attributions of failure to a stable factor.

Although the children may have changed their attributions

of success to a more stable factor, i.e., the presence of

ability, they may still retain their attributions of

failure to a stable factor, specifically their lack of

ability. This inability to differentiate across situations

in making their attributions to a stable factor may

have resulted in the increased tendency after treatment to

attribute failure to a lack of ability on the attribution

inventory.

It should be noted that the children in the 100%

reinforcement group showed a slight increase in their

performance deficit, from pre- to posttraining tests, which

parallels their increased tendency to attribute failure

to a lack of ability.

Although the academic persistence and attributional

development of children in each of the three training

groups varied according to Weiner's theory, the procedural

design of this study does not allow the proper cause-

effect relationship between the children's cognitive

processes and their behavioral responses to be determined.

In other words the administration of the attribution

inventory at pre- and posttraining baselines does not allow
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the temporal sequence of events to be determined. Whether

the attributional changes of the children in the 76.9%

training group occurred before or after the behavioral

changes effected by the training program cannot be deter-

mined by the results of this study. Whether the

attributional change caused the performance change or

vice versa or whether both are simply changes which

concomitantly occur must be left to further research.

The results .of this study do not support a sequential

theory approach to increasing academic persistence in

helpless children with schedules of reinforement involving

infrequent success and frequent failure. However, a recent

study by Kennelly, Crawford, Waid and Rahaim (1979) has

demonstrated that such schedules of reinforcement success-

fully "immunize" motivated college students against

helplessness induced short-term-memory deficits.

In this experiment three immunization groups received

controllable positive feedback, one continuously (100%)

and two intermittently (75% and 50%), prior to exposure

to uncontrollable feedback (75% negative and 25% positive)

during a word association task. The results showed that

the 100% positive feedback group displayed significant

short-term-memory deficits while the 75% and 50% positive

feedback groups did not. These results can be interpreted

in terms of Capaldi's sequential patterning theory of

partial-reinforcement. Thus, while Capaldi's approach may



33

not prove applicable in therapeutic situations for increasing

motivation in helpless children, Capaldi's approach may

prove useful in maintaining effort levels in motivated

students as well as immunizing them against helplessness.

Future research should attempt to investigate the attri-

butional effects of reinforcement schedules on highly

motivated children and the specific reinforcement schedules

necessary for maintaining optimal persistence in the face

of failure.

It was expected that any effects of attributional

change would generalize from the training to the testing

situation, despite the procedural differences. The training

and testing situations differed in several respects.

During training the children worked problems one at a time

which were then corrected by.the examiner; during testing

the problems were corrected in groups of five. In training

the child's successes were immediately displayed on the

apparatus; in testing ho-apparatus was used. In training

failure meant that the child did not solve enough problems

within the time limit; in testing, failure meant that the

child got too many problems wrong. The results of this

study provide evidence that the attributions. did generalize

across the training and testing situations to enable the

child to continue responding in the failure situation during

testing.
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The findings of the present study offer several

practical suggestions for educational and achievement-

oriented programs. At present, the focus of most achievement-

change programs is to instill in helpless children a sense

of self-worth that is defined by their abilities and to

teach self-responsibility or the internal control of one's

action (deCharms, 1972). Although the focus: of achievement-

change programs on causal attributions to facilitate

achievement-strivings is consistent with Weiner' s theory,

these programs are not entirely satisfactory, as their

approach is concerned only with the personal ascriptions to

stable factors, such as ability. The findings of the present

study suggest that only those personal ascriptions to un-

stable or modifiable factors under volitional control are

motivating given a failure situation. The implication for

achievement-change programs is that achievement motivation

would be facilitated by teaching children not only to assume

responsibility for their behavior but that the outcomes of

their behavior are influenced by their effort. An educa-

tional orientation that focuses on children's efforts as

opposed to their abilities offers the best means of helping

children to achieve their potential, whatever their level

of ability.

The results of the present study also support conclu-

sions reached in both the Dweck (1975) and Chapin and Dyck

(1976) studies concerning the general inadequacy of
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success-only procedures for teaching helpless children how

to cope with failure. Following training in a 100%

reinforcement program it was shown that children in this

group showed improvement in both speed and accuracy of

problem-s olving before failure. However , their perfor-

mances in the failure situation clearly remained ineffective.

It appears that although their schedule involving constant

success may have raised their expectation for continued

success, it did not prevent their adverse reaction to

failure. The implication from this study is that educa-

tional programs would accomplish more in the long run by

confronting the children's difficulty with failure rather

than avoiding it. It would appear that occasional failure

would not only teach the children to cope with failure,

by providing the information necessary to alter their

attributions to failure, but would also minimize the dis-

ruptive consequences of failure.
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Appendix A

Helplessness Criteria Given to Teachers

1. You are teaching new reading material. The child

stumbleson one word and refuses to try any more.

2. On an arithmetic test the child comes to one

difficult problem and, although he completes the test, he

misses very easy problems which are presented after the

one he could not do, even though he had previously been

able to do similar easy problems.

3. The child refuses to get involved in an activity

you feel he can be successful at if he tries. He does

one or several of the following: (a) insists that he

can't do the activity or that he diesn't care about it

(even though he may obviously enjoy watching the other

children); (b) withdraws; (c) takes up some very easy

activity, on a very low level, that he knows he can do.



37

Appendix B

Table 5

Background Data on Subjects

Group Subject Classification Sex Age Problem Type

CS LLD M 10 Addition
JM ED M 10 Addition
DH ED M 10 Addition

46.2% DW LLD M ll Multiplication
HH LLD M 11 Multiplication
LS EMR F 11 Multiplication
RSM LLD M 11 Multiplication

BS LLD M 9 Addition
JC LLD M 9 Addition
WN LLD M 10 Addition

76.9% LD LLD M 11 Multiplication
GF LLD M 11 Multiplication
RP LLD F 11 Multiplication
JS LLD M 11 Multiplication

EH MBI M 10 Addition
LW LLD F 10 Addition
JG LLD M 10 Addition

100% RSt LLD M 11 Multiplication
JC EMR F 11 Multiplication
DL LLD M 11 Multiplication
GG LLD M 11 Multiplication

Note: EMR:
LLD:
ED:
MBI:

Educable Mentally Retarded
Language and Learning Disabled
Emotionally Disturbed
Minimally Brain Impaired
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Appendix C

Attribution Inventory

1. When you don't finish a set of arithmetic

problems, is it because (a) you gave up too soon and didn't

try hard enough, or (b) you couldn't do the problems anyway?

2. When you get a bad grade in arithmetic, is it

usually because (a) you didn't try hard enough to do better,

or (b) you couldn't do the problems?

3. When you do not learn something quickly in math,

is it usually because (a) you did not try as hard as you

could have, or (b) you are not very good at learning what

to do?

4. When you get a bad grade in math on your report

card, is it becuase (a) you're not very good at arithmetic,

or (b) you don't try hard enough?

5. When you come to a problem in your math workbook

that you can't finish, is it usually because (a) you can't

do the work, or (b) you didn't try as hard as you could

have?
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Appendix D

General Instructions

Every day for the next several weeks you will work

problems taken from your arithmetic workbooks. We will

work for 15 to 20 minutes each day.

You will win tokens for working the problems correctly.

At the end of each session, you will receive a card telling

how many tokens you have won that day. You may exchange

the tokens for the prizes on this list.

You are responsible for knowing how many tokens you

have and what you can buy. There will be no advances.

When you want to buy a prize, know what you want before

you come to a session, tell me at the end of a session,

and I will get it for you.

If we work together, I think this will be' fumn. But

I am counting on you to be on time and ready to work so

that no one misses his turn.

Are there any questions?
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Appendix E

List of Prizes

Erasers (35)

Pencils (45)

Crayolas (45)

"Hot Wheels" cars (80)

Balsa gliders (90)

Notebook paper (50)

Pens (45)

Rabbit's feet (35)

Bubble bath (50)

Coloring books (60)

Punching balls (50)

Comic books (45)

Handcuffs (plastic) (70)

Rubber spiders -(35)

Rubber balls (50)

Posters (150)

Rulers (35)

Note: Token value for each prize is contained in
parentheses.
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Appendix F

Baseline Instructions

"These problems are taken from your arithmetic

workbooks. Start here and work each problem. (Indicate

first problem in set one, page one.) Stop at the star.

I will correct the problems and, if you have done 4 or 5

problems correctly, you will get one token. If you get

less than 4 correct, you will not get a token. Work as

carefully and as quickly as you can. I will time you, but

you do not have to finish in any specific time."

When the subject completes a set so that he is eligible

for a token, the experimenter will say, "That was good.

You got correct. You get a token." When he is not

eligible for a token, he will be told, "You got too many

wrong. You don't get a token this time."
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Appendix G

Training Instructions

Today and every day for the next three weeks we will

do something different. See the problems on these cards?

When I tell you to begin you will do the problems in this

stack one at a time and you will work for one minute.

Every time you finish a problem and it is correct I will

move the green hand one plade (demonstrate to the child).

If you work hard and get 'enough problems right you will

get a token.

Here's how you will know if you did enough problems

for a token. Before you begin I will move this red hand

to show you how many correct problems you need to do in

one minute in order to earn a token (demonstrate to child).

If you finish in time and do enough problems correctly,

these lights will come on and you will get a token. If

you do not finish in time, I will stop you, the lights

will be turned off and you will not get a token.

Do, you understand? What tells you if you get a token?

What do you have to do to make the lights come on?

On success trials, the experimenter's response will

be "You finished in time. You needed and you got

You get a token.
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On failure trials, the experimenter's response will

be, "Stop! You didn't finish in time. You needed

and you got . You do not get a token."
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Appendix H

Table 6

Failure Performance on Pre- and Posttraining Tests

for Subjects in the 46.2% Reinforcement Group

Subjects Prefailure Postfailure Percent Deficit

Pretraining

CS 5.66 4.03 28.7

JM 5.83 3.86 33.8

DH 10.71 5.50 48.6

DW 5.94 4.42 25.5

HH 6.25 4.95 20.8

LS 6.25 2.00 68.0

RSm 6.52 5.17 20.7

Posttraining

CS 9.23 4.62 50.0

JM 7.69 5.35 30.5

DH 15.00 8.57 42.8

DW 12.00 9.84 18.1

HH 8.96 7.30 18.5

LS 7.41 2.58 65.1

RSm 9.38 8.11 13.6

Note: Except for percent
recorded in number
minute.

deficit all figures are
of correct problems per
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Appendix I

Table 7

Failure Performance on Pre- and Posttraining Tests

for Subjects in the 76.9% Reinforcement Group

Subjects Prefailure Postfailure Percent Deficit

Pretraining

BS 5.94 4.74 20.3

JC 5.41 2.90 46.3

WN 5.83 4.80 17.6

LD 6.66 5.04 24.4

GF 7.69 5.35 30.5

RP 6.59 4.03 38.8

JS 7.23= 3.91 45.8

Posttraining

BS 12.24 12.77 -4.22

JC 6.90 7.69 -11.5

WN 7.79 8.82 -13.3

LD 9.64 12.77 -32.5

GF 12.00 12.77 -6.5

RP 10.70 13.95 -30.3

JS 12.00 10.53 +12.3

Note: Except for percent deficit all figures are
recorded in number of correct problems per
minute.
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Appendix J

Table 8

Failure Performance on Pre- and Posttraining Tests

for Subjects in the 100% Reinforcement Group

Subjects Prefailure Postfailure Percent Deficit

EH 8.33 4.66 44.1

LW 5.77 3.75 34.9

JG 6.52 4.03 38.2

RSt 6.98 2.09 69.9

C8.12 6.32 22.1

DL 6.45 4.62 28.5

GG 8.11 6.14 24.3

Posttraining

EH 5.22 1.54 70.5

LW 7.94 3.61 54.5

JG 8.70 4.55 '47.7

RSt 18 .18 11.32 37.7

JC 10.77 9.23 13.9

DL 12.77 9.15 28.3

GG 14.29 10.00 30.0

Note: Except for percent deficit all figures are

recorded in number of correct problems per
minute.
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Appendix K

Table 9

Lack of Ability Attributions on
Pre- and Posttraining Tests: Individual Subject Totals

Test

Pretraining

Posttraining

Pretraining

Posttraining

Pretraining

Posttraining

CS

5

5

BS

5

4

GG

3

3

JM

3

3

JC

4

3

LW

4

5

Subjects

DH DW 1

3 3

3 3

WN LD

5 2

4 0

EH JG

4 4

4 5

Group,

46.2%

76.9%

100%

HH

2

2

GF

3

3

RSt

2

4

LS

3

3

RP

5

3

Jc

3

3

RSm

4

3

JS

4

3

DL

0

2
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