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This study i'fivesti gated the effects of delayed consequences on the

learning of emotionally disturbed adolescent students. The effects of

three lengths of delays under twc conditions of feedback were studied.

The three delay l^engths were: 1) a minimum delay of 15 to 45 seconds;

2) a 15 minute de-lay; and 3) a 3-hour delay of consequence. Each delay

length was investigated under two types of feedback: 1) the stimulus

and response prodiuced cues (work sheets of the student) were returned

when the consequence was delivered; and 2) the stimulus and response

produced cues were not returned to the students (stimulus and response

produced cues abstrit).

The stuoy investigated the effects of the six conditions on the

number of correct responses, response time, rate of correct responding

and the celeration ratio. As the core of the learning task 48 nonsense

geometric shapes were developed for this study. These 48 shapes were

Vll 1



paired so that each student received a different set of 24 pairs of

these shapes. The 24 pairs were divided so that four pairs of shapes

were presented in each of the six experimental conditions. The

student's task was to learn the correct shape of each pair. The

learning task was presented to each student a total of seven times.

The analysis of the results of the effects of the six conditions

on the four dependent measures indicated that^

1) Delays of 15 minutes and 3 hours had a detrimental
effect on the rate of correct responding when no

response produced cues were present.

2) A delay of 15 minutes had a detrimental effect on
the response time when no response produced cues
v/ere present.

3) Delays of 15 minutes or 3 hours had no detrimental
effect on number of correct responses or celeration
ratios.

4) Delays of 15 minutes or 3 hours had no detrimental
effect on any of the four dependent measures when
response produced cues were present. In fact
performance was superior under the conditions of
3 hour delay as measured by number of correct
responses.

It therefore appears that the detrimental effects of delays of reinforce-

ment can be overcome by the presentation of stimulus and response

p>-cduceri cues at the time the consequence is delivered. This indicated

that modification techniques used with emotionally disturbed students

may employ techniques not centered around immediate delivery o^

consequences and expect some success. This should result in the

design and adoption of techniques which are not as tedious as the

present ones and which may be utilized more readily without tremendous

outside support. These techniques however should be limited to behaviors

in whicn stimulus and response produced cue;i can be presented during

consequation.

IX



CHAPTER I

INTRODUCTION

The effectiveness of behavior modification techniques with

emotionally disturbed students has been demonstrated by numerous

studies (Allen, Hart, Buell, Harris and Wolk, 1964; Quay, Werry,

McQueen and Snrague, 1966; Graubard, 1969). However, little evidence

of the effective application of such techniques is present in most

nonexperimental public school programs serving disturbed students.

Many differences could be pointed out between the nonexperimental

public school programs and the experimental or university supported

settings in which the published studies have taken place with the more

significant ones being, 1) the lack of professional support in public

school programs as opposed to the university or experimental settings;

and 2) teachers highly tr-ained and experienced in behavior modification

techniques have not systematically applied the techniques when the type

of support supplied in a university or experimental setting is not

present.

Several alternative solution:^ to this dilemma are posed. The

teacher trainers could attempt to develop a schedule of support for

the students while they are undergoing training which would more

readily withstand extinction. That is they could give high levels of

support during the first part of the teacher's training and gradually



fade into an intermittent schedule of support on a very infrequent

basis. Thus the support during the last phases of training would

approximate support in a public school system. This may result in

the teacher's maintaining the effective use of the techniques.

A second alternative is that the public school system may attempt

to increase the professional support. It is doubtful however that

they could duplicate the quality or quantity of support present in

the university or experimental setting.

A third alternative is to devise modified techniques which could

more easily and practically be applied in the public school program.

If effective variants in the usual procedures can be found which are

less tedious and more practical these measures may be maintained with

the present schedule of support. The focal point of this study is

one aspect of the third alternative.

The variation in usual behavior modification procedures to be

invest iqated in this study is the delay in delivery of consequences

for specified behaviors. Most studies demonstrating effective modifi-

cation of emotionally disturbed students' academic or social behavior

hir/e involved contingencies delivered during or immediately after

completion of the behavior undergoing modification. In classroom

situations whore the teacher is attempting to modify the behavior of

the disturbed student, it may be impractical to deliver consequences

immediately, especially where large volumes of v^ritten academic work

are produced.

Is the effectiveness of the modificaticr; techniques dependent on

the immediate application of consequences, or 6re there ways of

systematically applying effective consequences even when they may be



delayed minutes, hours, or even days? Research by Brackbill and

Kappy (1962), ant Goldstein and Seigel (1971) suggest that the retarding

effect of delay sf consequences may be overcome by presentation of the

stimulus and respinse produced cues when the consequences are delivered.

Successful nadification of behavior has been demonstrated in two

recent studies (Schwartz and Hawkins, 1970; Sluyter and Hawkins, 1972)

where the contincencies were delayed for several hours. These studies

indicate that the usual procedure of immediate presentation of the

consequence may, under certain circumstances, be replaced by systemati-

cally delaying ccnsequences, and still maintain the effectiveness of

the consequence rn modifying behavior.



CHAPTER II

REVIEW OF LITERATURE

Public school education has steadily been increasing its role in

the remediation of the social and academic behavior of emotionally

disturbed students in recent years. A combination of factors has

contributed to this increase: 1) the failure of the medical profession

to solve all of these studetits' problems; 2) the shortage of clinically

trained personnel; 3) the demands of parents of disturbed students for

services; and 4) the availability of federal funds for teacher training,

demonstration programs, research (PL 88-164) and support of local

programs (Titles I and III of Elementary and Secondary Education Act

PL 89-10).

The necessity of developing effective and practical techniques

for the remediotion of disturbed students' behavior has been brought

to the forefront because of this increasing role. It has become of

critical importance to determine the effect of variations in remediation

techniques on me academic ana social behavior of these students. This

should enable the implementation o^ mere practical and effective

programs.

One of the most effective techniques has been the use of behavior

modification procedures (Graubard, 1969; Hewitt, Taylor and Artuso,

1969; Hanley. 1970, Lovitt, 1970; Glavin, Quay, Annesley and

Werry, 1971). There are a multitude of variations of such techniques



which have been employed with emotionally disturbed students. Most

variations have one procedure in common. This is the immediate

delivery of consequences of some form.

The type of reinforcers used have varied widely. Primary rein-

forcers such as food have found frequent use (Carlson, Arnold, Becker,

and Madsen, 1958). Tokens which lead to a variety of back-up rein-

forcers have been employed in many projects (O'Leary and Becker, 1967;

Glavin, Quay, Annesley, and Werry, 1971). Tokens are utilized due to

the inconvenience of using primary reinforcers and the possible

satiation if only one type of reinfcrcer is used. Social consequences

such as praise contingent upon the occurrence of specified behaviors

has also proved effective (Allen, Hart, Buell, Harris, and Wolk, 1964;

Becker, Madsen, Arnold, and Thomas, 1967).

The immediate delivery of consequences such as those cited above

may be inconvenient and impractical in many classroom situations for the

teacher of the emotionally disturbed. This is especially true where a

large amount of written academic work is produced which must be

corrected by the teacher before she can distribute the consequences

for correct responses. The delays under these circumstances may be

measured by hours or even days.

Delay of consequence has been studied extensively in populations

other than the emotionally disturbed. A review of these studies adds

light to the major variables to be considered and the possible effects

on learning. Historically, delay of reinforcement was first investigated

with animals. These studies led to research with normal human subjects.

Interest has also been present for the last decade and a half in the

effects delays have on the learning of retarded students.



The studies with animals are important not only because of their

historical value, but because much more control of the significant

variables surrounding the behavior to be acquired and the reinforcement

is possible. This allows for a more precise investigation of the

effect of the delays.

Renner (1964) has complied an excellent review (Watson, 1917;

'lischel and Metzner, 1962) of the effects of delay of reinforcement.

The results of the studies with animals suggest the following concerning

the effects on the acquisition of a response:

1) A constant delay of consequence will retard acquisition.

2) The detrimental effects become more so as indirect
rewards (such as are present in the goal box) are removed.

When shifting focus from animal studies to studies with human

subjects two important differences should be noted: 1) the compar-

ability of the animal data to human data is only rough since many

human studies used delay of feedback of knowledge as opposed to the

priirary reinforcement used in animal studies; and 2) there is much

evidence (Brackbill and Kappy, 1962; Erickson and Lipsitt, 1960) that

verbal cues may play an important role in human studies, creating

differential effects above and beyond that of the delay (Renner, 1964),

Renner concluded in his review that the data on humans agreed

essentially with the animal data. In his review, however, two factors

come into more prominent view when consideration is given to the human

studies: 1) the noti cable effect of response produced cues (corres-

ponding to the indirect rewards in animal studies) in reducing the

detrimental effect of the delay; and 2) the effect of tne intertrial

interval in retarding acquisition.



Brackbill and Kappy (1962) investigated the effect of response

produced cues, finding thdt they red'jce the detrimental effect of

delays of reinforcement and may even enhance resistance to extinction

of a response. This reduction of the detrimental effects has also been

produced by using goal orientation instructions (Erickson and Lipsitt,

1960), a motor ^-esponse (Biloudeau and Biloudeau, 1958), and stimulus

exposure during delay (Goldstein and Siegel , 1971). Brackbill and

Kappy (1962) theorized that when a subject links the consequence to

the response through the use of mediating cues the delay of reinforce-

ment has no detrimental effect.

The possibility that the major retarding variable in delay of

reinforcement was the intertrial interval rather than response-

consequence interval was suggested by studies by Biloudeau and

Biloudeau (1958) and Denny, Allard, Hall, and Rokeach (1960). These

studies demonstrated that when long intertrial intervals are used

acquisition is retarded. Thus it seems evident from studies with

animals and normal human subjects that there are variables surrounding

delays of consequence which may be manipulated to decrease the negative

effects.

Several studies have been undertaken to investigate the effects of

delays of consequences with retarded children. Ross, Hetherington, and

Wray (1964) found the effects of delay of reinforcement to be similar

for both retarded and normals. Delays of six seconds or more retarded

learnino for both poDulations. Various delay lengths (3,5,6,12, and 18

seconds) were found to differentially affect speed of acquisition of a

resDonse by retarded students (Schoelkopf and Orlando, 1965, 1966).

Presentation of the stimulus during the delay has also been proved to
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be an important variable with retarded students (Ward and Baumeister,

1971).

Most of the aforementioned studies with animals and humans have

been done in laboratory conditions with delays measured in seconds. In

a recent study with retarded students in the classroom Piper (1971)

found that a deley of 15 minutes in the delivery of consequence had a

detrimental effect on learning only when response produced cues were

absent. Thus the studies with animals, normal human subjects and

retarded subjects point to the reduction of the detrimental effects of

delay of reinforcement when response produced cues are present during

the delay or whem the consequence is delivered.

Mower and Ullman (1945) made a speculation regarding emotional

disturbance and delay of reinforcement. They note that neurotics

frequently persist in responding in ways that lead to punishment.

They contend that the particular behavior may result in some immediate

reinforcer before the delayed punishment. An interrelationship between

ineffectiveness of delayed consequences on behavior, delay of grati-

fication and abnormal behavior has also been postulated through the

v;ork of Mischel (li958, 1961). These studies point to the possibility

that emotionally disturbed students may acquire responses less readily

under delay consequence conditions than normals.

However other research raises questions about the correctness of

this conclusion. Morris (1969) found that a 10-second delay of reward

had no effect on the number of trials emotionally disturbed students

took to reach the criterion of correct responses. In applying the

techniques of delayed consequences to the modification of a maladjusted



student's behavior, Schwartz and Hawkins (1970) found that the desired

behavior could be modified. The behaviors undergoing modification were

presented on videotape several hours after their occurrence and the

consequences v;ere systematically applied resulting in modification

of the behavior in a short period of time. Sluyter and Hawkins (1972)

demonstrated the modification of classroom behavior by the application

of specific consequence by parents based upon a note dispensed after

school. The last two studies demonstrate the possibility of effective

modification of disturbed students' behavior even when consequences

are applied several hours after the behavior occurs.



CHAPTER III

PROCEDURES

Statement of the Problem

This study investigated the effects of delayed conseauences on the

learning of emotionally disturbed adolescent students. The effects of

three lengths of delays under two conditions of feedback v^ere studied.

The three d-'lay lengths were, 1) a minimum delay of 15 to 45

seconds; 2) a 15-minute delay; and 3) a 3-hour delay of conseauence.

Each delay length was investigated under two types of feedback, 1) the

stimulus and response produced cues (work sheets of the student) were

returned v^hen the consequence was delivered; and 2) the stiiTiulus ard

response produced cues were not returned to the students (stimulus and

response produced cues absent).

The study investigated the effects of the six condition-^ on the

number of correct responses, response time, rate of correct responding

and the celeration pair. The following are the six conditions

investigated,

A) Minimum delay of consequence, stimulus and response
produced cues absent.

B) 15-minute delay of consequence, stimulus and response
produced cues absent.

C) 3-hour delay of consequence, stimulus and response
produced cues absent.

10
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D) Minimum delay of consequence, stimulus and response
produced cues present.

E) 15-minute delay of consequence, stimulus and response
produced cues present.

F) 3-hour delay of consequence, stimulus and response
produced cues absent.

The following questions were investigated:

1) Do delays in the delivery of consequence of 15 minutes
or 3 hours have detrimental effects on the learning of
emotionally disturbed adolescents when no stimulus or
response produced cues are present?

2) Do delays in the delivery of consequences of 15 minutes
or 3 hours have detrimental effects on the learning of
emotionally disturbed adolescents when stimulus and
response produced cues are present?

Hypothesis

Specifically the following null hypotheses were tested.

1) There are no significant differences among the number
of correct responses in the three delay conditions
(minimum, 15 minutes, 3 hours).

2) There are no significant differences among the response
times under the three delay conditions,

3) There are no significant differences among the rate of

correct responding under the three delay conditions.

4) There are no significant differences among the

celeration ratios under the three delay conditions.

5) There are no significant differences between the number

of correct responses in the two types of consequence
presentations (stimulus and response produced cues

absent, or stimulus and response produced cues present).

6) There are no significant differences between the response

times in the two types of consequence presentations.

7) There are no significant differences between the rate

of correct responding in the two types of consequence

presentations.

3) There are no significant differences between the

celeration ratios under the two types of consequence

presentations.
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9) There are no significant interactions among the delay
conditions and consequence types on the number of correct
responses.

10) Tivsre are no significant interactions among the delay
conditions and consequence types on the response time.

11) Thei^e are no significant interactions among the delay
conditions and consequence types on the rate of correct
responding.

12) There are no significant interactions among the delay
conditions and consequence types on the celeration ratios.

Delimitations

The population of concern was restricted to emotionally disturbed

adolescent students enrolled in the Duval County Exceptional Child

Program. Caution should be taken against generalizing these results

to other populations.

This study investigated the effect of delays of consequences only

under the conditions specified. This study did not investigate

behavioral characteristics of the students other than in the learning

task.

Definitions

Emotionally disturbed students: refers to students
identified by a school psychologist as emotion-
ally disturbed and enrolled in a program for
emotionally disturbed students.

Celeration Coefficient: refers to how much one must
multiply the predicted rate of responding on
day n to obtain the predicted rate or responding
on day n + 7.

Celeration Ratio: refers to how much one must multiply
the celeration coefficient of rate of incorrect
responding to obtain the celeration coefficient
of rate of correct responding.
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Subjects

Ten adolescent emotionally disturbed children enrolled in the

Duval County Exceptional Child Program during May of 1972 constituted

the saTiDle for this study. All of these students had been identified

by a school psychologist as emotionally disturbed prior to enrollment

in the Exceptional Child Program.

The students ranged in age from 12 to 16 years. There were nine

boys and one girl included in the sample. The students were selected

on the basis of low absenteeism from a total of 16 students assigned

to the program at that time.

Learning Task

As the core of the learning task 48 nonsense geometric shapes were

developed for this study (see Appendix A for examples). These 48 shapes

v/ere paired so that each student received a different set of 24 pairs of

these snapes. The 24 pairs were divided so that four pairs of shapes

were presented in each of the six experimental conditions.

Gne shape from each of the pairs was designated as correct by the

experimenter before the start of the study. The selection of the correct

shape was made using a random number table.

The student's task was to learn the correct shape of each pair

under conditions of:

(A) minimum delay of consequence-stimulus and response produced

cues absent.

(C) 15 minutes delay of consequence-stimulus and response
produced cues absent.

(C) 3 hours delay of consequence-stimulus and response produced

cues absent.
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(D) minlmuTi) delay of consequence-stimulus and response produced
cues present.

(E) 15 mirutes delay of consequence-stimulus and response and
produced cues present.

(F) 3 hours delay of consequence-stimulus and response produced
cues present.

Utilization of this two-choice discrimination task allows for

comparison with similar studies and controls for differential exposure

to the task, which would have been present if material from the academic

program were utilized. Each of the 24 unique, nonsense geometric pairs

was presented on a separate ^ by 11 sheet. Each of the student's

sheets were numb-ered for identification purposes, 1 to 24. There were

two sheets for eAach unique, nonsense geometric pair; one sheet with the

correct geometri'c shape on the right and one with the correct geometric

shape on the left.

The correct shape for each pair was randomly assigned by the

experimenter bef.ore the first trial. During the first trial the students

had no information on which shape of each pair was correct but had to

guess. After the first trial the students had information on the

correciriess or incorrectness of his first guess. The specific condition

under which eachi pair was presented determined the types of feedback

and the length af time the feedback was delayed.

The student indicated his selection of the correct shape of each

pair by circling! that shape. The dependent variables were the number

of correct choices of the four pairs under each condition, the response

time, the rate of correct responding, and the celeration ratio (the

celeration of rate correct compared to the celeration of rate

incorrect).
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Administration Procedures

On the Friday previous to the beginning of the week of data

collection, the students were oriented to the study and the learning

task. The study -was described as an attempt to discover how the

students lea'Ti i-nder various conditions. It was explained that the

experimenter needed the cooperation of the students by their regular

attendance and appropriate behavior during the learning situations. In

return the studer/ts were told that they would earn five cents for each

correct choice they made.

The experin^enter then told them that, as an example of what they

would be doing the next week, he would like to have each of them do a

sample of the type of problems they would be working with. The

experi:Tient£r then showed the students four pairs of nonsense geometric

shapes (not used in the actual trials) saying,

These are four pairs of oddly shaped figures like the ones

yc'j will be dealing with next week. One of the figures from

each of these pairs has been decided upon as being correct

by a friend of mine. When I hand out your sheet it's each

of your jobs to guess (without help from anyone else) which

iS the corrffct shape of each figure. Do you have any questions?

After answering all questions, must of which dealt with how they would

be paid, the experimenter continued.

OK, when I hand you your papers leave them turned over until

1 give you your instruciions to siart. Indicate which figure

is correct 'or, your sheet by circling the shape you think is

correct, vvht'i you finish your paper please raise your hand

until I coiTTt^ over to your desk. I'll take up your papers and

hand them back to you, telling you which ones you got correct

and give vol; a nickle for each one you get correct.

After all the papers had been corrected and the money was given out

the experitTienter Tiaid,
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OK, you all did "^ery well. Next week each of you will have

24 pairs of the odd shapes like the ones today. Each of you
however will have pairs that are different from anyone elses.

I will give you 4 papers at a time exactly like I did toaay

except next week I won't always return your papers or tell

you which papers were correct right away. Sometimes I'll

tell you right away and sometimes I won't be able to tell

you until in the afternoon. Are there any questions?

After answering all questions, again most of which concerned the amount

of money, the experimenter continued.

Each day next week you will be working with the same pairs,

and you will have a chance to improve the number you get

correct by remembering which shapes you get correct from

day to day.

Now remember we will do this learning game every day next

week and you will be earning the money we discussed. So

be sure and be here all next week.

Week of Testing

The students were administered the learning task dur-ing art class

in small groups of 2 to 5. Before the beginning of the session the

experimenter reminded them of the task by saying,

Today we're going to get into the learning for real. Remember,

I said last week that each of you would be presented pairs of

odd shapes. Your job is to learn which shape of each pair is

the correct shape. Indicate which pair is correct by ci>"cling

it like we did last week. Remember each of you has 24 pairs

of shapes made up just for you which you will be working with

each day this week, your pairs are different than anyone else's.

Again I want to remind you that the most important thing is how

many of the pairs you get correct, Your art teacher will,
however, be timing how long it takes you, take as much time as

you need but raise your hand as soon as you are finished with

each four pairs.

Sometimes I will give your paper back right away and tell you

right away which ones you got correct (by telling you the

identification nurfber of the ones you got correct) and give

you your reward, and sometimes I'll tell you and won't give

you back your paper, and sometimes I won't tell you or return

your paper until later.
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As some will still be working when you finish I would like no
telkinq wnile you are in this room during the learning games.

Are there any questions?

After all questions were answered the experimenter continued.

"OK, don't t.urr) the paper over until I tell you to begin."

The experimenter handed out the papers and told the students to begin.

The art teacher h-egan the stop watch when the experimenter told the

students to begin and recorded the time each student took to complete

the described ta?k. The order of presentation of the conditions was

counter balanced to prevent any condition from occurring predominately

in any presentation position. The order is presented in Table 1.

The experimenter responded to each student in the following way

dependent upon the condition.

Condition A

Expernnenter collected each student's papers and within 15 to 45

seconds told the student which number he correctly circled (i.e. number

1 and 3 were corvect), and gave the student the appropriate amount of

money.

Condition 3

Experimenter collected each student's papers and in 15 minutes

(during which tiriG the student was working on other tasks) told the

student which nup.bers he circled correctly and gave the student the

appropriate amount of money.

Condition C

Experimenter collected each student's papers and in 3 hours told

the student the rfumbers he circled correctly and gave the student the

appropriate amount of money.



TABLE 1

ORDER OF PRESENTATION OF

DELAY/CUE CONDITIONS

18

ORDER

DAY
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Condition D

Experimenter collected each student's papers and within 15 to 45 •

seconds gave the student the paper back saying "Look at the pairs you

circled number , and correctly. Here is your money

cents." The experimenter then collected the student's papers

again.

Condition E

Experimenter collected each student's papers and in 15 minutes

gave the student the paper back saying "Look at the pairs, you circled

number and correctly. Here is your money cents."

The experimente«^ then collected the student's papers again.

Condition F

Experimenter collected each student's papers and in three hours

gave the student the paper back saying "Look at the pairs, you circled

number and correctly. Here is your money cents."

The experimenter then collected the student's papers again.

Second, third, fourth, and fifth day

Experimenter said.

Today we are going to do the same things as yesterday. You

each will have the same pairs and the same shape of each pair

vnll be correct as it was yesterday. OK?

Now remember don't turn your paper over until I say begin

and remember to raise your hand when you have completed each

set of four pairs.

The experimenter then handed out the papers and said,

"Now vie' re reedy to begin."

The experimenter response was the same as during the first day

depending on the conditions.
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Eighth and ninth day

The experimenter told the students before they began the eighth day

that they would now be able to earn $.25 for three correct responses on

a set and $.50 for four correct responses a set. No money would be

earned for one or two correct responses. The experimenter response

was similar' to tne previous week but the amount of money earned was

changed. After the final consequence was delivered on the ninth day

the purpose of the study was discussed with the students.



CHAPTER IV

RESULTS

Three measures of the students' behavior were collected as raw

data to be used in the analyses to determine the effects of the six

conditions on the learning of the emotionally disturbed adolescents.

Tnese variables were the number of correct responses, the number of

incorrect responses, and the time (in seconds) required for all

responses in each condition. From these measures the rate of correct

responding and the rate of incorrect responding were calculated. These

new variables were then plotted on six-cycle semilog paper (Lindsley,

Behavior Research Co.) which provides a display of relative rather than

absolute change.

The log of correct and incorrect responding provided the data for

the calculation of the celeration coefficients for rate of correct and

incorrect responding. The coefficients provide a measure of change of

behavior over a week's period of time. A ratio of the celeration

coefficients of the log of the rate of correct responding to the log

of the rate of incorrect responding was then calculated. This ratio

provides a measure of the rate of diversion of the two rates and is

referred to as the celeration ratio (for a detailed description of

celeration coefficients and ratios see Geneviene Skypek's dissertation,

1971 pages 24-27).

21
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To provida answers to the two major questions and the nine null

hypotheses (see page 11) the following analyses of the data were

performed:

1) a four way analysis of variance - repeated measures design

on the number of correct responses;

2) a four way analysis of variance - repeated measures design

on the response time;

3) a four way analysis of variance - repeated measures design

on the log of the rate of correct responding;

4) a three way analysis of variance - repeated measures design

on the celeration ratios.

The analyses are presented in the above order. A summary comparison of

the results of the various analyses is presented at the end of the

chapter.

Analysis of Number of Correct Responses

The number of correct responses has been utilized as the major

dependent variable in several studies on the effects of delayed

consequences. The analysis of variance of the number of correct

responses (Table 2) reveals several significant effects. There was a

significantly higher (P<.01) number of correct responses when the

response produced cues were returned as the consequence was delivered

than when the response produced cues were not returned. The mean

number of responses when the cues were present was 2.433 as opposed to

a mean of 2.152 when the cues were absent. This difference is

complicated by two significant interactions. The first is an interaction

between the trials and the presence or absence of response produced cues

(P<.05). The utilization cf a Duncan's New Multiple Range Test (Li,
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TABLE 2

ANALYSIS .QF VARIANCE OF NUMBER OF CORRECT RESPONSES

SOURCE OF

VARIATION
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1964, pages 270-273) presented in Table 3 indicated the following:

1) That the number of correct responses on trial six when cues were

present was significantly different from trial one when cues were

present and trials three and four when cues were absent; and 2) That

the number of correct responses on trial seven with cues present was

significantly higher than on either trials three or four when cues

were absent.

A plot (Figure 1) of the mean number of correct responses on each

trial under the two-cue conditions further illustrates the interaction.

Under conditions in which the response produced cues were present a

steady increase in the number of correct responses was made. However

in conditions where response produced cues were absent no steady

increase in number of correct responses is shown.

The second interaction which complicates the interpretation and

the effect due to cue presentation is between cues and delay conditions

(P^.Ol). A Duncan's New Multiple Range Test (Table 4) of the six

conditions reveals the source of the interaction. The three-hour

delay of consequence in which response produced cues were present along

with the consequence differed significantly from eyery other condition

except immediate presentation of consequence with response produced

cues absent.

The mean number of correct responses are plotted (Figure 2) to

illustrate the interaction. From this it can be seen that the mean

number of correct responses was ^ery similar in both cues present and

cues absent conditions when the consequence was delivered immediately.

As the length of the delay was increased to three hours, the presen-

tation of the response produced cues when the consequence was delivered



TABLE 3

DUNCAN'S NEW MULTIPLE RANGE TEST ON NUMBER
OF CORRECT RESPONSES IN EACH TRIAL/
RESPONSE PRODUCED CUE CONDITION
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LABEL



MEATJ

NUMBER
OF CORRECT
RESPONSES
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3.0

2.9

2.8

2.7

2.6

2.5

2.4

2.3

2.2

2.1

2.0

1.9

1.8

1.7

1.6

1.5

TRIAL 2 3 4

No cues present

Cues present

FIGURE 1

MEAN NUMBER OF CORRECT RESPONSES IN

EACH TRIAL/RESPONSE PRODUCED
CUE CONDITION



TABLE 4

DUNCAN'S NEW MULTIPLE RANGE TEST ON NUr-IBER OF
CORfiECT RESPONSES IN EACH DELAY/RESPONSE

PRODUCED CUES CONDITION

27

DELAY



28

MEAN NUMBER
OF CORRECT
RESPONSES

3.0

2.9

2.8

2.7

2.6

2.5

2.4

2.3

2.2

2.1

2.0

1.9

1.8

1.7

1.6

1.5

DELAY MINIMUM (5 MINUTES

-» No cues present

-Cues present

3 HOURS

FIGURE 2

MEAN NUMBER OF CORRECT RESPONSES
IN EACH CUE/DELAY CONDITION
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resulted in a significantly higher number of correct responses.

In summary the analysis of correct responses indicates that,

1) The presentation of response produced cues resulted in a

greater number of correct responses;

2) A 3-hour delay of consequence with response produced
cues presented at the time of consequentation (condition
F) resulted in a higher number of correct responses
than in any other condition; except immediate presen-
tation of consequence when no response produced cues
v;ere presented during consequentation (condition A);

3) A greater number of correct responses were obtained on

trial six when cues were present than on trial one when
cues were present and trials three and four when cues
were absent, and a greater number of correct responses
were obtained on trial seven when cues were present than
on triaJs three and four when cues were absent.

Analysis of Response Time

The mean response time was the next variable to be investigated.

The analysis provides information on the differential effect of the

various conditions on the speed of response regardless of the accuracy.

The analysis is parallel to analyzing the overall rate of responding due

to the fact that the number of responses under each condition was the

same.

The four way analysis of variance (Table 5) depicts a significant

effect (pCOI) due to trials on the response time. Further investiga-

tion into this effect was conducted using a Duncan's New Multiple range

test (Table 6). Tnis analysis shows that trials two and five result

in significantly lower response times (higher rates of behavior) than

trial one. Figure 3 portrays the relationship between the number of

the trial and mean "^esconse time.
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TABLE 5

ANALYSIS OF VARIANCE OF RESPONSE TIME

SOURCE OF
VARIATION



TABLE 6

DUNCAN'S NEW MULTIPLE RANGE TEST
ON RESPONSE TIME FOR EACH TRIAL

31

TRIAL
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MEAN
NUMBER OF
SECONDS

35

34

33

32

31

30

29

28
27

26

25

24

23

22

21

20

19

18

17

16

15

TRIALS

FIGURE 3

MEAN RESPONSE TIME
FOR EACH TRIAL
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The effect of the number of trials on the response time cannot be

adequately explained v/ithout taking into account the significant

interaction (P^.Ol) between number of trials and length of delay of

consequences. This interaction shows that on trial one the 15 minute

delay condition resulted in a significantly higher mean response time

tfian in a three hour delay condition on trial five. This difference

is shown more emphatically in figure 4.

As was present in the analysis of correct responses, a significant

interaction (P<.01) was found between the length of delay and the

presence or absence of response produced cues. The analysis of the six

conditions using Duncan's New Multiple Range Test (Table 9) reveals

the differences. The condition of minimum delay of consequence with

response produced cues absent (condition A) and three hours delay of

consequence with response produced cues present (condition F) resulted

in significantly lower response times than the condition of 15 minutes

delay of consequence with response produced cues absent (condition B)

.

This interaction is graphically portrayed (figure 5) for further

clarification.

The analysis of response time then points to the following,

1) That a 15 minute delay of consequence with response

Droduced cues absent (condition B) results in signi-

ficantly higher response time than when consequences

are presented immediately with response produced cues

absent (condition A) or when consequences are delayed

3 hours and response produced cues are present

(condition F)

;

2) That trials two and five resulted in significantly

lower response times than trial one.

3) That trial one in the 15 minute delay condition

resulted in a significantly higher mean response

time than trial five in the three hour delay condition.



TABLE 7

MEANS AND STANDARD DEVIATIONS
ON RESPONSE TIME FOR EACH
TRIAL/DELAY CONDITION
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LABEL



35



MEAN
NUMBER
OF
SECONDS

36

38

37

36
35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18
17

16

15

TRIALS

h -k

2 3 4

Minimum delay

15 minute delay

3 hour delay

FIGURE 4

MEAN RESPONSE TIME FOR

EACH TRIAL UNDER EACH
DELAY CONDITION



TABLE 9

DUNCAN'S NEW MULTIPLE RANGE TEST ON
RESPONSE Tire IN EACH DELAY/

REPRODUCED CUE CONDITION

37

CONDITION



MEAN NUMBER
OF SECONDS

38

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

MINIMUM 15 MINUTES

No Cues present

-4i Cues present

3 HOURS

FIGURE 5

MEAN RESPONSE TIME IN EACH

CUE/DELAY CONDITION



39

Analysis of Log of Rate of Correct Responding

From the number of correct responses and the response time the

rate of correct responding was calculated. The log 10 of these rates

was then calculated. This provided the variable which is used in this

analysis. By combining both time and frequency of responding this

variable provides a more precise measure of the effect of the various

conditions on the learning of the emotionally disturbed adolescents.

The analysis of variance (Table 10) provides evidence of the

increased precision of the measure. This is indicated by the fact

that five significant differences were present in this analysis as

opposed to three significant differences in eacii of the previous

analyses.

The number of trials had a significant effect (P^.Ol) on the rate

of correct responding. The rate of correct responding on trial six

is significantly higher than the rate of correct responding on trials

one and three. The log of the rate of correct responding on trial

three is in addition lower than on all other trials with the exception

of trials one and four. Plotting of the data in figure 6 provides

visual display of the trend of increasing rates of correct responding as

the number of trials increases.

The presence of response produced cues when the consequence was

delivered resulted in a significantly higher (P<.01) mean rate than

when the response produced cues were absent. The mean log of correct

responses when response produced cues were present was .815 as opposed

to a mean of .749 when they were absent. The length of the delay had a

differentially significant effect (P<.05) on the rate of correct



TABLE 10

ANALYSIS OF VARIANCE OF LOG OF RATE OF CORRECT RESPONDING

40

SOURCE OF



TABLE n

DUNCAN'S NEW MULTIPLE RANGE TEST OF LOG
OF RATE OF CORRECT RESPONDING

FOR EACH TRIAL

41

TRIAL
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LOG OF
RATE OF
CORRECT
RESPONDING

.86

.85

.84

.83

.82

.81

.80

.79

.78

.77

.76

.75

.74

.73

.72

.71

.70

.69

.68

.67

.66

.65

.64

.63

.62

TRIALS

FIGURE 6

MEAN LOG OF RATE OF CORRECT RESPONDING ON EACH TRIAL
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responding. The Duncan's flew Multiple Range Test (Table 12) pointed

out that a minimum delay in consequation produced a significantly

higher log of rate of correct responding than the 15 minute delay of

consequence. Figure 7 provides a visual display of the differences.

In addition to the three significant main effects two significant

interactions were found. Trials by cues (P .05) and cues by delay

(F .01) proved significant. Analysis of the trials by cues interactions

(Table 13) generated the conclusions that, 1) trial six with cues

present resulted in a higher rate than trials three or four with cues

absent; and 2) trial three with cues absent resulted in a lower rate

than all other trial/cue conditions except trial four with cues absent.

The graphic portrayal (Figure 8) of the means provides a very good

picture of the interaction between number of trials and presence or

absence of cues. In the plot it is readily apparent that rate of

correct responding tends to steadily increase as the number of trials

increase when response produced cues are present. However no definite

trend either in increase or decrease is observed when response produced

cues are absent.

The analysis of the cues by delay interaction resulted in several

significant differences (Table 14): Immediate delivery of consequence

with response produced cues absent (condition A) resulted in a higher

correct rate of responding than under conditions of a 15 minute or three

hour delay - cues absent (conditions B and C). A higher rate of correct

responding was also present under conditions of 15 minute and 3 hour

delays - cues present (conditions E and F) than under the condition of

a 15 minute delay of consequence - cues absent. To point out clearly

these differences the mean values are plotted in figure 9.



TABLE 12

DUNCAN'S NEW MULTIPLE RANGE TEST OF

LOG OF RATE OF CORRECT RESPONDING
FOR EACH DELAY LENGTH

44

DELAY LENGTH
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LOG OF RATE
OF CORRECT
RESPONDING

.86

.85

.84

.83

.82

.81

.80

.79

.78

.77

.76

.75

.74

.73

.72

.71

.79

.69

.68

.67

.66

.65

.64

.63

.62

DELAY MINIMUM 15 MINUTES 3 HOURS

FIGURE 7

ME ^i LOG OF RATE OF CORRECT RESPONDING

IN EACH DELAY CONDITION



TABLE 13

DUNCAN'S NEW MULTIPLE RANGE TEST OF
THE LOG OF RATE OF CORRECT
RESPONDING FOR EACH TRIAL .

AND CUE CONDITION

46

LABEL
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LOG OF
CORRECT
RESPONDING

.89

.88

.87

.86

.85

.84

.83

.82

.81

.80

.79

.78

.77

.76

.75

.74

.73

.72

.71

.70

.69

.68

.67

.66

.55

.64

.63

.62

.61

.60

.59

.58

.57

. 56

.55

TRIALS

FIGURE 8

MEAN LOG OF RATE OF CORRECT
RESPONDING ON EACH TRIAL
UNDER CUES ABSENT/CUES

PRESENT CONDITIONS



TABLE 14

QUNCAN'S NEW MULTIPLE RANGE TEST ON
LOG OF RATE OF CORRECT RESPONDING

IN EACH DELAY/RESPONSE
PRODUCED CUE CONDITION
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CONDITION



LOG OF
CORRECT
RESPONDING

49

.88

.87

.86

.85

.84

.83

.82

.81

.80

.79

.78

.77

.76

.75

.74

.73

.72

.71

.70

.69

.68

.67

.56

.65

DELAY MINIMUM 15 MINUTES 3 HOURS

-• No cues present

Cues present

FIGURE 9

MEAT^ LOG OF RATE OF CORRECT RESPONDING

IN EACH CUE/DELAY CONDITION
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In summary the analysis of ttie log of rate of correct responding

provides the following:

1) That the presentation of response produced cues results
in higher rates of correct responding;

,

2) That immediate consequentation resulted in higher rates
of correct responding than a 15 minute delay in consequence;

3) That im.niediate delivery of consequence cues absent (condition
A) resulted in a higher rate of correct responding than under
conditions of a 15 minute or three hour delay - cues absent
(conditions B and C)

.

4) That a higher rate of correct responding resulted from
a 15 minute or 3 hour delay - cues present (conditions
E and F) than under the condition of a 15 minute delay
of consequence - cues absent.

5) That the rate of correct responding was lower on trial
three than on all trials except one and four.

5) That trial six resulted in a higher rate of correct
responding than on trials one and three.

7) That trial three with cues absent resulted in a lower
rate than all other trial cue conditions except trial
four with cues absent; and

8) That trial six with cues present resulted in a higher
rate than trials three or four with cues absent.

Analysis of Celeration Ratios

A line of best fit was calculated for the log 10 of correct

responding using linear regression. From this the predicted log 10 of

the rate of correct and incorrect responding for each day was calculated.

From this information the celeration coefficient for correct and

incorrect was calculated. This is the number one must multiply the

predicted rate of responding on day n to obtain the predicted rate of

responding on day n + 7. The coefficients are presented in Table 15

and 16. Celeration ratios were then calculated by dividing the

celeration coefficient of rate of correct responding for each subject



TABLE 15

CELERAVION COEFFICIENTS FOR CORRECT RESPONDING
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TABLE 16

CELERATION COEFFICIENTS FOR INCORRECT RESPONDING

52
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in each condition by the respective celeration coefficient for rate of

incorrect responding.

The three way analysis of variance (Table 17) reveals one signifi-

cant effect. The absence or presence of cues during consequation has a

significant effect on the celeration ratio. The mean celeration ratio

was significantly higher in the cues present condition than in the cues

absent condition. This is in line with the analysis of number correct

and rate of correct responding.

Looking at the data on an individual student basis provides some

additional information. A celeration ratio of over one indicates

higher increase in rates of correct responding than incorrect responding,

which is an indication that learning in the desired direction has

occurred for thai subject in that condition.

Analyzing the celeration ratios in this fashion indicates that

learning took place for,

1) six subjects under condition A.

2) seven subjects under condition B.

3) two subjects under condition C.

4) eight subjects under condition D.

5) five subjects under condition E.

6) ten subjects under condition F.

This indicates more subjects learned under condition F than under

any other condition.
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TABLE 17

ANALYSIS OF VARIANCE OF CELERATION RATIOS

SOURCE OF

VARIATION



TABLE 18

CELERATION RATIOS
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Summary of Results

This section summarizes the foregoing analysis in terms of the

null hypotheses stated on page 11.

1) Analysis of correct responding indicated no

significant effect due to length of delay

taken by itself. So null hypotheses one
cannot be rejected.

2) Analysis of response time resulted in no

significant effect due to length of delay.

Therefore null hypotheses two cannot be

rejected.

3) Analysis of rate of correct responding resulted

in a significant effect due to length of delay.

Therefore null hypotheses three is rejected.

There is an effect on rate of correct responding

due to the length of the delay. The minimum

delay of consequence resulted in a higher correct

rate of responding than a 15-minute delay of

consequence.

4) Analysis of the celeration ratios resulted in no

significant effects due to length of delay.

Therefore null hypotheses four cannot be

rejected.

5) Analysis of correct responses resulted in a

significant effect due to presence or absence

of response produced cues. Thus null hypotheses

five is rejected. The number of correct responses

is effected by presence or absence of cues. The

presence of response produced cues during conse-

quation results in higher numbers of correct

responses.

5) Analysis of response time resulted no significant

effects due to cue presence or absence. Therefore

null hypotheses six cannot be rejected.

/^ 7) Analysis of rate of correct responding resulted in
' a significant effect due to cue presence or absence.

Thusnull hypothesis seven is rejected. The rate

of correct responding is effected by presence or

absence of cues. The presence or response produced

cues during consequention results in higher rates

of correct responding.
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8) Analysis of the celeration ratios resulted in a

significant effect due to presence or absence of
response produced cues. Therefore hypotheses eight
is rejected. The presence of response produced cues
during consequation results in higher celeration
ratios.

9) Analysis of the number of correct responses resulted
in a significant effect due to the interaction of
delay length and cue condition. Thus null hypotheses
nine is rejected. The interaction is due to the fact
that the number of correct responses with a three
hour delay-cues present (condition F) was higher than
every other combination except a minimum delay of

consequence-cues absent (condition A).

10) Analysis of the response time resulted in a significant
effect due to the interaction of delay length and cue
condition. Thus null hypotheses ten is rejected. The
interaction is due to a lower response time when
consequences are presented immediately and response
produced cues are absent (condition A) and when
consequences are delayed three hours and response
produced cues are present (condition F) than when
consequences are delayed 15 minutes and response
produced cues are absent. (Condition B).

j^l) Analysis of rate of correct responding resulted in a

significant effect due to the interaction of delay
length and cue condition. Thus null hypotheses 11 is

rejected. This interaction is due to, 1) a higher
rate of correct responding with immediate delivery of

consequence-cues absent (condition A) than under
conditions of a 1 5 minute or three hour delay cues
absent (conditions B and C); and 2) a higher rate of

correct responding with a 15 minute or 3 hour delay

of consequence-cues present (conditions E and F) than

with a 15 minute delay of consequence-cues absent.

12) Analysis of celeration ratios resulted in no significant
interaction due to delay length and cue condition combi-

nation. Therefore hypotheses 12 is not rejected.

Table 19 presents a summary of significances. This indicates that

7 of the null hypothesis were rejected, 5 of the 7 at the .01 level and

2 at the .05 level

.



TABLE 19

SUmARY OF SIGNIFICANT EFFECTS
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VARIABLES



CHAPTER V

CONCLUSIONS

This study was undertaken to investigate the effects of delays of

consequence on the learning of emotionally disturbed adolescents. The

effects of the delays were investigated in situations where response

produced cues were presented at the time the consequence was delivered

and where response product^d cues were absent during consequation.

The major questions were whether:

1) delays in the delivery of consequences of 15

minutes or 3 hours have detrimental effects
on the learning of emotionally disturbed adoles-
cents v.hen no stimulus or response produced cues

are present;

2) delays in the delivery of consequences of 15 minutes

or 3 hours have detrimental effects on the learning
of emotionally disturbed adolescents when stimulus

and response produced cues are present.

The analysis of the results of the effects on four dependent

measures indicates that:

1) Delays of 15 minutes and 3 hours have a detrimental

effect on the rate of correct responding when no

response produced cues are present.

2) A delay of 15 minutes has a detrimental effect on the

response time when no response produced cues are present.

3) Delays of 15 minutes or 3 hours have no detrimental effect

on number of correct responses or celeration ratios.

4) Delays of 15 minutes and 3 hours have no detrimental effect

on any of the four dependent measures when response produced

cuss are present. In fact performance was superior under

conditions of 3 hour delay as measured by number of correct

responses

.

59
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It therefore appears that the detrimental effects of delays of

reinforcement can be overcome by the presentation of stimulus and

response produced cues at the time the consequence is delivered. This

means that modification techniques used with emotionally disturbed

students may successfully employ techniques not centered around

immediate delivery of consequences, resulting in the design and

adoption of techniques which are not as tedious as the present ones and

which may be utilized more readily without tremendous outside support.

These techniques however should be limited to behaviors in which

stimulus and response produced cues can be presented during consequation.

Several factors are deserving of further investigation. The most

unexpected result was the higher mean number of correct responses

under a three hour delay than a delay of 15 minutes or the immediate

presentation of the consequence when cues were present. This effect

may be due to the fact that a smaller time period passed between the

time the cues were presented and the next trial (approximately 20 hours

as opposed to 23 hours). It may also be due to the fact that due to

the school's schedule academic work followed the presentation of cues

in all the conditions except the three hour delay. Thus the academic

work may have interfered with remembering the correct responses. Both

these possibilities should be investigated.

It would be desirable to investigate the effect of delays in other

populations of emotionally disturbed adolescents, with different

learning tasks, stronger consequences and different time lengths. There

is enough evidence from this study and two applied studies (Schwartz

and Hawkins, 1970; Sluyter and Hawkins, 1971) to show teachers of
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emotionally disturbed adolescents that less tedious modification

procedures centered around delayed consequences can and should be

employed effecti'*ely.
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