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ABSTRACT 

DEVINE, Michael P. The effects. of KR delay 
and post-KR delay on a modified free throw 
test. M. s. in Physical Education General, 
May, 1984. p. 53 (Dr. Mary I. McLellan) 

The problem in this study was to determine the effect of 
KR delay and post-KR delay on a modified free throw 
test. The Ss were 72 male physical education majors 
from the University of Wisconsin-LaCrosse. The Ss were 
randomly assigned to 1 of 6 treatment groups. The 
testing consisted of shooting 15 free throws wearing a 
blindfold and headphones. The last 10 free throw scores 
were utilized as the raw data. It took 2 days to 
complete all the testing. A 2-way ANOVA with 2 levels 
on the post-KR delay factor, and 3 levels on the KR 
delay factor was used for statistical purposes. Results 
indicated no significant difference of free throw scores 
as a result of varying the KR delay interval from 5 to 
15 sec., and varying the post-KR delay interval from 5 
to 10 sec. It appeared that slight increases in free 
throw scores resulted from increases in the KR delay 
interval. 
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CHAPTER I 

INTRODUCTION 

Feedback in coaching is an important variable for 

coaches to understand. Many athletes are very dependent 

upon feedback from the coach. Although various forms of 

feedback exist, extrinsic feedback is the type a learner 

receives from the outside, rather than a direct result 

of actually doing the task. Coaches are the primary 

source of extrinsic feedback for athletes. Extrinsic 

feedback . can be broken down into more detailed 

components. The components utilized in this study are: 

knowledge of results delay (KR delay} postknowledge of 

results delay (post-KR delay} and the intertrial 

interval (ITI}. The first two components were directly 

manipulated by this researcher, thus giving the .needed . 
data to make inferences about the third component (ITI). 

The need for accurate feedback alone underlines 

the important role of the coach as the provider of 

feedback. The coach must know when to give the 

necessary feedback (Bilodeau, 1969}. As coaches learn 

how and when to properly use extrinsic ·feedback, they 

will have a greater appreciation of its effect on the 

athletes' performances. 

1 
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The role of intrinsic feedback, feedback that 

comes from within the task, not from the coach, will not 

be directly addressed or manipulated, but its importance 

should be emphasized. Some intrinsic feedback is needed 

before a skill or task can be adjusted. This intrinsic 

feedback, coupled with properly timed extrinsic feedback 

(knowledge of results) can serve as an useful aid to the 

learner (Bilodeau, 1969). 

Purpose of the Study 

The purpose of this study was to determine the 

effect of KR delay and post-KR delay on free throw 

scores. 

Statement of the Problem 

The problem in this study was to determine an 

optimum interval time for KR delay and post-KR delay

_between free throw attempts. 

Need for the Study 

Although much research has been devoted to the 

feedback (KR delay and post-KR delay) field of study, 

none of the reviewed literature included their 

relationships with an athletically related skill. While 

examining how KR feedback and time . interval delays 

affect concept identification (Bourne & Bunderson, 
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1963}, dart throwing (Malina, 1969} or other simple 

motor skills (Bilodeau & Bilodeau, 1958}, it is the 

intention of this study to relate the above KR and 

post-KR delay intervals, to the competitive athletic 

world. This type of information can aid a coach in the 

giving of KR to athletes. 

Many people including coaches, believe that part 

of a coaching job is to evaluate performances 

immediately after the performance has been completed. 

Through this study it is hoped that important 

differences in free throw scores will be found, 

depending . on the lengths of the KR and post-KR delay 

intervals. The effects of these two intervals upon 

athletic performance are very important for a coach to 

know. Maximizing athletic performance is the business 

and goal of the coach. Yet many coaches today do not 

know about the importance of feedback timing. 

Many coaches today think all they need to know is 

th' strategy of their 

overlooking the magnitude 

timing. 

particular sport, and are 

of results found in feedback 

Hypotheses 

The following null hypotheses were formulated for 

this study: 
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1. As post-KR delay increases, there will be no 

effect on free throw scores. 

2. As KR delay increases, there will be no 

effect on free throw scores. 

Assumptions 

In conducting this study, the following 

assumptions were made: 

1. All subjects were equally motivated, and that 

all efforts were maximal. 

2. All students were physical education majors, 

and knew how to shoot properly. 

3. No learning effect took place during the 

testing period. 

4. The time the ball was in flight was nearly the 

same for every shot. 

5. The subjects while wearing headphones could 

not hear the ball hit a surface. 

6. There was no fatigue factor. 

Delimitations 

In reference to this study, the following 

delimitations were made: 

1. The population consisted of male college 

physical education majors at ·ow-LaCrosse. 

2. The test was performed once. 
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3. All subjects were blindfolded and wore a 

headphone set. 

4. All tested subjects shot at the same basket 

and used the same basketball. 

5. The other subjects were not allowed to 

practice fre~ throw shooting while waiting to be tested. 

Limitations 

The following limitations must be observed in 

relation to this study: 

1. The subjects were volunteers; therefore, 

results from this study cannot be generalized to other 

populations. 

2. Due to the large number of subjects tested, 

not all subjects were tested on the same day. 

Definition of Terms 

Airball - a free throw attempt that does not hit 

the rim or backboard. 

Extrinsic Feedback - artificially added feedback 

that a coach usually gives during, or after a skill has 

been completed. 

Feedback information an individual receives 

during or after a task has been carried out. 
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Free Throw - a 15 foot straight on shot, with no 

defenders impeding the shooter. 

Interpolated Actiyity activity that occurs 

during either the KR, or post-KR delay intervals. 

Intertrial Interyal IITil - the total time period 

between one free throw attempt, and the next attempt (KR 

delay+ post-KR delay= ITI). 

l{nowledge of Results lKRl - a directive, or end 

result of a particular performance. 

Knowledge of Resylts Delay - the time period after 

the free throw has been completed, and before any KR has 

been given to the performer. 

Post-Knowledge of Results Delay - the time period 

after the KR has been given, up to: the point of the next 

free throw attempt. 

Swish - a successful free throw attempt that only

touches the net as the ball goes through the basket. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

Introduction 

For the evaluation of extrinsic feedback, the 

three intervals that are used in research are: 

knowledge of results delay, post-knowledge of results 

delay, and the ITI. Adams (1971) developed a model 

describing the relationships of the three components 

(See fig. 1). 

Response 1 KR Response 2 

k v=J~ v ;4 
: KR Delay Post-KR Delay : 

L - - - ---- - - -- --- - _.J 
Jntertrial Interval 

Figure 1. Relationships among the three 
components of extrinsic feedback (Adams, 1971, p.l34). 

Figuce 1 illustrates a method of estimating the 

lengths and relationships of the various components 

involved between trials. The results found in studies 

pertaining to the three variables involved in feedback 

will be discussed in this chapter. 

KR Delay Studies 

No effect studies 

KR delay is a variable of practical importance. 

7 
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The response is made, and sometime later the KR is 

given. Studies in this area have contradicted one 

another in terms of the significance of the KR delay 

interval. The history of KR delay is one of dispute. 

Many studies show no effect of delay over intervals 

ranging from 0 seconds up to 7 days (Ammons, 1956~ Koch 

& Dorfman, 1979~ Bilodeau & Bilodeau, 1958~ Bilodeau & 

Ryan, 1960~ Boulter, 1964~ Bourne & Bunderson, 1963~ Bo 

& Shea, 1978~ Lorge & Thorndike, 1935~ Noble & Alcock, 

1958~ Perkins, Banks, & Calvin, 1954; Saltzman, 1951; 

Schmidt & Shea, 1976). 

Why . does KR delay have little or no effect on 

learning? According to Adams' closed loop theory: 

The perceptual trace from _feedback stimuli 
gains an increment of strength when the 
response is made on a trial, and it can be 
weakened by forgetting in the interresponse 
interval. The strength which the perceptual 
trace has at the start of a trial depends 
upon the interresponse intervali it has 
nothing to do with the locus of KR. (Adams, 
1971, p.l33). 

A study by Alexander {Ammons, 1956) illustrating 

the effects of KR delay on subjects throwing darts over 

a barrier, showed no statistical difference among the 

five delay groups (0, 2, 4, 8, and 16 seconds). 

However, the subjects were receiving immediate intrinsic 

feedback from the "look of·· the dart• going over the 
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barrier. This factor was not controlled by the 

researcher. Verbal feedback was used in the study. 

A similar study was done by Lorge and Thorndike 

(1935}. They studied KR delay using a ball tossing 

experiment. Their subjects sat on a stool 60 inches 

away from the target. The subjects were not facing the 

target. The KR delay intervals were 0, 1, 2, 4, and 6 

seconds. Subjects received verbal feedback from the 

experimenter. Their results showed no statistical 

difference among the five delay groups. The 6 second 

delay group performed as well as the 0 second delay 

group. 

Bilodeau and Bilodeau (1958} used a knob turning 

test to measure the KR delay interval of either 5, 10, 

or 15 seconds. The second experiment utilized delay 

intervals of 3 seconds, and. 1 hour. Both studies used 

verbal feedback. The results of both studies showed no 

significant difference among the delay groups in the 

acquisition process. 

Saltzman (1951} made two attempts to determine the 

effect of delaying ·reward (KR} on the speed of human 

learning. The subject learned a verbal maze (10 pairs 

of 4 digit numbers). One group of subjects received 

immediate visual KR after the response, while the other 

groups had a delay interval of 6 seconds. The results 
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of this study showed no significant difference in the 

learning rate of the two groups. 

Noble and Alcock (1958) found similar results in 

their study. The authors used human trial and error 

learning under six delays of verbal KR ranging from 0 to 

3 seconds. Delaying rewards (KR) up to 3 seconds had no 

significant effect upon the acquisition rate. 

A study utilizing four groups with KR delay of 0 

and 20 seconds was performed by Bilodeau and Ryan 

(1960). Their subjects were to draw a 3 inch line 

blindfolded. No difference in mean number of errors 

among the four groups was reported. Verbal KR was used 

in this study. 

Similar results were also found by Boulter (1964) 

in a study of KR delay involving a blind lever 

positioning task. The subjects were to move a lever 3-

.inches • Only one KR delay interval was used (20 . . 
seconds) this delay group's scores were compared to 

scores of a control group which received immediate KR. 

Results of this study showed no statistical difference 

in scores between the two groups. 

Schmidt and Shea (1976) utilized a study where 

their subjects were to move a lever 120 degrees 

circularly from right to left·. One group had a delay of 

2 seconds, while the other group had a 30 second KR 
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delay interval. Results from the study showed no 

evidence that the KR delay variable was a relevant 

factor for learning. There was no difference between 

the two group's scores, and both groups received verbal 

feedback. 

Increasing the KR delay interval from 5 seconds to 

45 seconds did not cause decrements in recognition 

processes for subjects performing a 200 millisecond 

task. Contrary to the authors' predictions, neither 

increasing the KR delay interval, nor limited visual, 

auditory, or tactile feedback caused decrements. The 

subjects' movement accuracy was not affected by the KR 

delay variable (Koch & Dorfman, 1979). 

Bourne and Bunderson (1963) studied the effect of 

KR delay on a concept identification task similar to 

Bourne's (1957) task. Three. KR delays of o, 4, and 8. 

seconds were utilized in the study. Results indicated 
. 

that performance and KR delay were not related. 

Perkins, Banks, and Calvin (1954) studied the 

effect of KR delay on children in the third and fourth 

grades. The two delay intervals utilized in this study 

were 0 and 5 seconds. The researchers reported no 

statistical difference between the delay· group and the 

non-delay group. However, they did find that a KR delay 

of 5 seconds did make learning discrimination problems 
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more difficult for third and fourth grade children. All 

the subjects received visual feedback. 

KR delay affecting performance 

The next few studies do show some effects on 

performance due to KR delay intervals. Saltzman (1951) 

performed a study that showed KR delay to be an 

ineffective variable in learning a 

However, in his second experiment the 

learning only six pairs of four digit 

verbal maze. 

subjects were 

numbers. The 

results of this experiment contrast those of the first 

experiment. When reward is delayed, learning in a 

verbal maze will be slower than immediate reward (KR). 

Bilodeau (1956) used a KR delay technique called 

"trials-delay". In this case the KR delay is delayed 

over trials instead of precise time increments. The 

subjects in this experiment were to learn to move a 

lever to. a certain spot (33.57 degrees arc). The 

trials-delay technique was used (0, 1, 2, and 3 

trial-delay groups). Their results showed that the zero 

delay group had the lowest errors. Error increases as 

trial-delay 

significant 

trial-delay 

increases. However, there was no 

difference between the- two and three 

groups. Verbal feedback was used. 
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Greenspoon and Foreman (1956} studied the effect 

of delaying KR on the speed of learning a motor task. 

They used four delay intervals of 0, 10, 20, and 30 

seconds. The subjects were to draw a 3 inch line, and 

received verbal feedback from the experimenters. Their 

results indicate that increasing the length of KR delay 

reduced the rate of learning. A delay of 30 seconds was 

found to be superior to no KR at all. 

Bourne (1957} reported similar results in a 

concept identification task with KR delay intervals 

ranging from 0 to 8 seconds. The number of errors in 

the task was affected by the KR delay interval as delay 

increased, so did the mean number of errors. Feedback 

was given in visual form. 

Denny and associates (Denny et al., 1960} reported 

data .consistent with earlier findings. They found in a 

simple line drawing task with KR intervals of O, 10, and 
• . 

20 seconds, the 0 and 10 second delay groups were 

significantly better than the 20 second delay group. 

The difference between the 0 and 10 second group was 

nonsignificant. The experimenters used verbal feedback 

for all the subjects. 

Champion and McBride (1962} used paired-associate 

word groups as the learned task, with KR delays of 2 and 

5 seconds. With speed of response as the measure of 
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performance, delay of 5 seconds was more detrimental 

than the 2 second delay group. 

Lavery (1964) did a study determining how his 

subjects compared in acquisition and retention of a 

tossing skill under immediate KR, or a one trial delay 

technique. The subjects threw pellets at a target 60 

inches away (similar to Lorge & Thorndike, 1935). The 

subjects were not facing the target. One group received 

immediate KR, the other had a one trial-delay interval 

before receiving KR. 

that acquisition is 

trial-delay condition, 

The results of the study revealed 

slightly slower under the 

but retention is better. 

immediate KR groups had faster acquistion rates. 

The 

All 

subjects received verbal feedback _from the experimenter. 

Jones and Bourne (1964) replicated Saltzman's 

(1951) study using paired numbers to find the effect of 

KR delay. Their results did not show differences in 

performance between the immediate and KR delay groups. 

Jones and Bourne (1964) showed data from another study 

in which their subjects performed a stimulus-response 

test with three letter trigrams; the KR delay intervals 

were o, 3, and 6 seconds. These results showed 

performance increases as KR delay increased up to 6 

seconds. 
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Jones (1968) used a verbal paired-associate task 

with KR delays of 0 and 6 seconds. He reported that 

longer KR intervals (up to 6 seconds) helped 

performance. These results conflict with the theory 

that longer KR delay intervals will slow down the 

learning rate (Bilodeau, 1956; Bourne, 1957; Greenspoon 

& Foreman, 1956; Denny et al., 1960; Champion & McBride, 

1962; Saltzman, 1951). 

Schmidt (1975) in his schema theory of discrete 

motor learning sought evidence for che independence of 

recall and recognition using KR delay on the main 

variable. In one of his experiments, subjects learned 

to recognize lifted weights and their differences. The 

results showed that increased KR delay (25 seconds vs. 5 

seconds) caused a drop in the subjects weight guessing 

performance • This supported the conclusion that KR-

. delay is a variable in recognition memory (Schmidt, 

197 5) • 

In another study involving Schmidt (1975) the 

subjects had to learn to move a horizontal slide 30 

centimeters. The subject performed a trial, then the 

researcher asked for a guess about the error. The 

researcher gave KR in terms of the actual error. Once 

again, the KR delay intervals were 25 and 5 seconds, and 

the results showed no statistical difference in recall 



measures. Thus, the two 

independence of recall and 

(Schmidt, 197 5) • 
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experiments supported the 

recognition, and KR delay 

In conclusion, the studies on KR delay have 

usually held the ITI constant, and varied the KR delay 

and post-KR delay intervals within it. 

of the KR delay variable is hotly 

The importance 

disputed. The 

reported literature . provides enough evidence· for ·that 

generalization. 

KR Precision 

In this section of the chapter reference will be 

made to studies showing different levels of KR precision 

and how they affect performance. 

In the area of KR precision, studies by Smoll 

(1973) and Gill (1975) address the issue. Smoll (1973) 

found results that indicated that the more precise KR,· 

quantitative KR accurate to the hundreths or tenths of a 

second resulted in a significantly higher level of 

performance than the less qualitative KR. However, 

there is an optimum level of precision in terms of what 

is meaningful to the performer. 

Gill (1975) looked at the effect of varying KR 

precision levels on the initial acquisition and later 

performance of a linear positioning task. The results 
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show that extremely precise KR (millimeters) did not 

have the predicted bad effect on actual performance, but 

did not have a better performance than the KR given in 

centimeters. Although KR precision level had no 

significant effect on performance, many negative 

performances were observed with the KR given in 

millimeters. 

Different KR Treatments 

This section will review four studies that use 

different types and amounts of KR, and how they relate 

to performance. 

Bilodeau and Bilodeau (1958) compared the effects 

of absolute and relative frequency of KR in a lever 

positioning task. The three groups all received 10 total 

KR, but group one received KR on every trial; group two 

received KR on every third trial; and group three 

received KR on every fourth trial. The results show 

learning to be· independent of relative frequency, and 

positively related to absolute frequency. The learning 

effect of KR is the same whatever the issuance of KR is, 

provided the number of previous KR' s is held constant 

(Bilodeau & Bilodeau, 1958). 

Malina (1969) did a study with 20 overarm throws 

of 30 feet striving for maximum speed and accuracy. 



18 

Group one was the control group: group two received 

speed feedback only: group three received accuracy 

feedback: group four received speed and accuracy 

feedback: and group five received no feedback. The 

results showed accuracy improved under conditions where 

the specific type of feedback was given. Improvement in 

accuracy was more varied than speed, suggesting more 

practice periods for accuracy programs. 

Haywood (1975) performed a similar study comparing 

the effects of three KR treatments: no KR, qualitative 

KR, and quantitative KR (.01 second of error). His 

results showed differences in performances of the three 

groups were nonsignificant. The subjects performed a 

coincidence-anticipation task requiring speed and 

accuracy. These findings suggested that the two types 

of: KR were not better than receiving no KR in a. 

coincidence-anticipation task • . . 
Ho and Shea (1978) used KR treatments similar to 

Bilodeau and Bilodeau (1958). The subjects were 

required to learn one specific position along a track. 

Group one received KR on every trial, group two received 

KR on every third trial, and group three received KR on 

every sixth trial. Results showed no differences among 

the three groups in acquisition or retention levels. 

These results supported Schmidt's (1975) schema theory 
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of no difference in retention, and disagreed with Adams' 

(1971) closed loop theory. The closed loop theory 

claimed the group with KR on every sixth trial should 

have had better retention than the other two groups. 

Post-KR Delay Studies 

No effect studies 

The post-KR delay interval is important because 

this is the stage where information processing occurs, 

and the subjects decide what to do about the KR (Adams, 

1971). Theoretically, the only requirement is that the 

interval is long enough for information processing to 

occur (Adams, 1971). 

Three studies have been found on the post-KR 

period which have no effect on performance.· Bilodeau 

and Bilodeau (1958) performed a study in which the 

subjects were divided into two groups. Group one 

received immediate KR, with a 7 day post-KR interval~ 

and group two received a 7 day KR delay interval, with 

an immediate post-KR interval. .The subjects were 

required to pull a yardstick 10 inches out of a sheath 

blindfolded. The results of this experiment showed no 

difference between the two delay groups. 

Magill (1973) used two post-KR intervals of 2 or 

20 seconds. Subjects were required to move their arm 
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left to a 75 degree position. The results showed no 

effect on performance due to the two different post-KR 

intervals. All subjects received verbal KR from the 

experimenter. 

In a later study (Magill, 1977) the subjects were 

required to learn three positions in serial order on a 

manual lever. There were two levels of post-KR (12 and 

60 seconds). Varying the length of the post-KR interval 

did not affect the rate of acquisition of the serial 

positioning task. Verbal KR method was used. 

Effects of post-KR 

A generalization found to be more consistent with 

the literature is increasing the post-KR interval up to 

a point will improve performance levels. Bourne and 

Bunderson ( 1963) used three post-KR intervals of 1, 5, 

and · 9 seconds in a concept identification task. 

Performance on the task improved linearly with increases 

in the post-KR interval. Also found in this report, was 

that increases in the post-KR interval were better for 

tasks of greater complexity. All subjects received 

visual KR. 

Weinberg et al. (1964) used a task involving a 10 

inch movement of a yardstick, with post-KR intervals of 

1, 5, 10, and 20 seconds. The results showed poorer 
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performance for the 1 second interval. It was concluded 

that increasing the interval facilitates. performance up 

to an optimum time (5 seconds). Adams, (1971) also 

states "that as the time interval increases as task 

complexity increases, the cognitive strategy behavior 

would be more complex" (p. 135). 

Jones and Bourne (1964), and Jones (1968) had 

similar studies with the subjects performing a verbal 

stimulus-response task. The post-KR intervals ranged 

from 0 to 6 seconds. Results of both studies showed 

performance improvements with increases in the post-KR 

interval up to 6 seconds. Jones (1968) considered the 

unfilled post-KR interval to be similar to a study 

period. 

In a study by White and Schmidt (1972) three 

post-KR intervals of O, 10, and 15 seconds were used in 

a concept identification task. Post-KR intervals 

between 10 and 15 seconds were found to be optimal for 

the task. The optimal post-KR interval will vary as 

task complexity varies (White & Schmidt, 1972). 

Rogers (1974) in a knob turning experiment found 

14 second post-KR intervals to be bet;ter than 7 second 

intervals. All subjects received verbal KR. 

Gallagher and Thomas ( 1980) compared post-KR 

intervals with a ballistic linear slide task on 7 and 11 
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year old girls. The post-KR interval was 3, 9, or 12 

seconds. Results of this study showed that with 

increases in age, the child is able to process the 

information in a shorter time span. The 3 second 

interval seemed to be the most detrimental, and the 12 

second interval the best. Given 12 seconds of 

processing time, the 7 year olds utilized KR to decrease 

errors similar to the 11 year olds and adults (Gallagher 

& Thomas, 1980). 

A quote from Schendel and Newell (1976) will be 

used to conclude this discussion of post-KR interval 

studies. 

Although inconsistencies are present in motor 
learning research related to information 
processing during the post-K_R interval, there 
is no compelling evidence against the idea 
that the subject does process the KR he 
receives. Most evidence favors this 
interpretation. The conflicting results 
appear to be due soley to unsuccessful 
manipulation of interpolated kinesthetic and 
verbal activity (p. 254). 

Interpolated Activities During pelay Intervals 

No effect studies 

Three studies have been found that reported no 

effect of interpolated activities on learning. Bilodeau 

and Ryan (1960) reported in a line drawing task with 

motor interpolated activity·· consisting of holding the 

hand at the desired end point (6 inches). The results 
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showed no difference in scores between the rest group, 

and the interpolated group. They also stated that 

fatique is selective and need not hurt the accuracy of 

all types of responses. 

In a similar drawing task studied by Blick and 

Bilodeau (1963), it was found that various interpolated 

responses had no effect on the acquisition of a dialing 

response. The interpolated activity had no negative or 

positive effects on the acquisition of a skill. 

Jones and Bourne (1964) conducted· a study which 

used interpolation of a task, relevant activity during 

KR delay, and trial delay technique. The results 

suggested no effect due to interpolation. The subjects 

were performing a verbal stimulus-response maze with 

verbal interpolated activity related to the test. 

Negative Effects of Interpolation 

Many. studies involved in the effects of 

interpolated activities report · a negative effect. 

Champion and McBride (1962) with speed of response as 

the measure of learning, found that verbal interpolated 

activity (reading associated words) during the KR delay 

interval had negative effects in a simple learning 

situation (paired-associated words). 
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McGuigan et al. (1964) performed a study with 

similar results. The experimenter found that when 

trying to learn how to draw a 6 inch line, motor 

activity following KR can negatively interfere with the 

KR. The effectiveness of KR is reduced if motor 

activity immediately follows KR. 

Boulter ( 196 4) interpolated similar motor 

movements, reading consonants, or both, with the hope of 

finding the type of activity that was operating in the 

KR delay interval. The subjects were to move a lever 3 

inches, however, in the final analysis none of these 

interpolated activities had a major effect on 

performance, but produced a slightly negative effect 

during acquisition. 

Jones (1968) used two types of interpolated 

ac.tivities (counting and no counting) on a verbal 

paired-associate task. Results showed responses were 
. 

made more difficult with filled KR delay intervals. 

A final study on the negative effects of 

interpolated activity was done by Boucher (1974). He 

used a linear displacement task to study the effects of 

post-KR verbal activity on the acquis.ition of a simple 

motor task. The results indicated · that reading 

poly-syllables during the post-KR interval interfered 

with the learning process. This interference. occurred 

whether the post-KR delay was 3 or 10 seconds~ 
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Adams (1971) stated a theory about interpolation: 

If a verbal process is hypothesized to occupy 
an interval and the subjects are ·forced to 
engage in verbal activities during the delay 
interval, and a decrease in performance is 
found, there is evidence that the hypothesis 
of interpolation is true. (p. 135) 

Studies on Intertrial Interval 

The ITI is the total time period, or interval 

separating one response from another (Adams, 1971). 

Another way to define it is KR delay + post-KR delay = 
ITI (Adams, 1971). 

Bourne and Bunderson (1963) found that increasing 

lengths of the ITI significantly reduced the number of 

errors and trials to solution in concept identification 

problems. 

The result of a study by Bourne et al. (1965) 

basically duplicated an earlier study by Bourne and . 

. Bunderson (1963) that a slight increase in ITI up to 9 

seconds produced increases in performance on concept 

identification problems. Improvement in performance 

produced by moderate increase in ITI were likely results 

from more opportunity for the learner to grasp the stim

ulus (Bourne et al., 1965). 

In a study by Schmidt and Ascoli (1970) the 

subjects moved their dominant arm to a predetermined 

spot in a cylinderical device. The ITI was either 10 or 
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90 seconds. The results of this study in which no KR 

was given, showed no real error difference between the 

two ITI intervals. 

Denny et al. (1960) showed some interesting data 

when the ITI was varied. Instead of holding the ITI 

constant, which is normally done in feedback research, 

Denny and associates (1960) varied all three of the 

components (KR delay, post-KR delay, and ITI). The 

subject participated in a line drawing task. 

Post-KR Pelay 

10 sec. 20 sec. 

KR 0 sec. 18.5 34.5 
De-
lay 10 sec. 25.5 

20 sec. 41.0 

Figure 2. Medians trials to attain a line 
drawing task. (Adams, 1971, p.l34). 

Looking down the first column where post-KR delay 

is constant and KR delay increases, the median trials 

increased as the KR delay increased. Notice the ITI 

increased from 10 to 30 seconds. Denny et al. (1960) 

included the control group seen in the upper right hand 

box. The control group also had a ITI of 30 seconds 

which is the same as the lower left box. However, the 

difference in median trials between the two boxes was 
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nonsignificant, even though one had immediate KR (upper 

right box) and the other had a 20 second KR delay (lower 

left box). This result of no significant difference 

indicates that it was the ITI, not the KR delay, that 

affected learning (Denny et al., 1960). The increasing 

values found in the first column can be related to the 

increasing ITI rather than the increasing KR delay 

intervals (Denny et al., 1960). 

According to Adams (1971), Denny et al. (1960) 

were correct by unscrambling the KR delay and ITI. 

Adams (1971) believed that whenever the ITI is 

increased, the acquisition rate should decrease, 

regardless of the KR and post-KR delay intervals. 

Conclusion 

The learning process, and the variables affecting 

it have been extensively studied in research dealing 

with KR, or information feedback. Bilodeau (1969) 

stated that any KR study must be aware of the three 

intervals found in a trial cycle: KR delay (time from 

response to KR)) post-KR delay (time from KR to the next 

response) and intertrial interval (the time from one 

response to the next, or the sum of KR. delay and post-KR 

delay). 
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Many studies agree that the KR delay interval is 

not as relevant in learning as the post-KR delay 

interval (Bilodeau, 1969). 



CHAPTER III 

METHODS 

Introduction 

The methodology used in this study has been broken 

down into the following sections: (1) Subject 

selection, (2) Pilot study, (3) Instrumentation, (4) 

Scoring system, ( 5) Experimental procedures, and ( 6) 

Statistical treatment of data. 

Subject Selection 

The subjects in this study were 72 male physical 

education majors at UW-LaCrosse. All subjects were 

volunteer. 

The subjects were randomly assigned to one of six 

treatment groups with a total of 12 subjects in each

group. The treatment groups were labeled as follows: 

Group I - KR delay 5 seconds, post-KR delay 5 

seconds. 

Group II - KR delay 5 seconds, post-KR delay 10 

seconds. 

Group III - KR delay 10 seconds, post-KR delay 5 

seconds. 

Group IV - KR delay 10 seconds, post-KR. delay 10 

seconds. 

29 
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Group V - KR delay 15 seconds, post-KR delay 5 

seconds. 

Group VI - KR delay 15 seconds, post-KR delay 10 

seconds. 

The subjects were informed of all experimental 

procedures. An informed consent statement was signed by 

all subjects prior to any testing. (appendix A) 

Pilot Study 

A pilot study was used to determine the continuity 

of the free throw test. 

Instrumentation 

The measurement instruments used for the free 

throw shooting test were: (1} regulation 10 foot basket 

located in Mitchell Ball, Gym 112~ (2) official 

regulation size basketball~ (3) a digital stopwatch for 

the interval time control~ (4) a standard black elastic 

blindfold covering both eyes~ and (5) a set of 

headphones with an attached microphone which allowed the 

subject to hear the feedback given by the researcher. 

The headphones blocked out any possible audio feedback 

that the subjects could get from hear;ng the ball h~t a 

surface. The extension cord attached to·· the headphones 

was long ·enough to allow the subject proper freedom of 

movement. 
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The personnel needed for this study included: (1) 

a recorder, who recorded the score announced after each 

shot by the subject; (2) a ball retriever for all 

rebounds. The ball retriever then threw the ball to the 

(3) subject assistant. The subject assistant handed the 

ball to the subject at the free throw line. 

The subject assistant made sure the subject was in 

the correct starting position before each shot. The 

subject assistant did not give any feedback. The job of 

the researcher was to give the necessary KR at the 

proper time interval, and to give the score to the 

recorder after each shot. 

There was a receptionist at the door reading the 

test directions, handing out tes.t cards, and getting 

signatures for the consent forms. 

Scoring System 

The •scoring system utilized in this study was a 

six point system. Points were awarded based on the 

following criteria: 

Six points were awarded for a swish. 

Five points were awarded for any other type of 

successful shot. 



32 

Three points were awarded when the ball hit the 

front or back of the rim, with or without the use of the 

backboard. If the ball hit the front or back of the rim 

first, then hit the side of the rim, it still counts as 

three points. If the ball hit the backboard first, then 

hit the front or back of the rim, it also counts as 

three points. 

Two points were awarded when the ball hit either 

side of the rim, with or without the use of the 

backboard. 

One point was awarded when the shot hit only the 

backboard. 

Zero points were awarded when the shot was an 

"airball". 

Experimental Procedures 

Before the actual test was administered, typed 

instructions were read to each sub~ect (appendix B). In 

general, all instructions mentioned the goal of the task 

(to try to make the free throw attempt)~ the number of 

shots to be taken~· the scoring system utilized~ the 

commands ("ready, shoot")~ and the appropriate KR. The 

KR was given in directional form ("shott, long, left, 

right, swish, basket", or any combination of these). 

After the KR was given, the subjects went through the 
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appropriate post-KR interval (5, 10, or 15 seconds) 

before the next commands were given •. · 

The actual testing procedure consisted of: (1) 

instructionSJ (2) commandsJ (3) free throw attemptJ (4) 

KR delay; (5) KR given to subjectJ and (6) post-KR 

delay. This procedure was repeated a total of 15 times, 

beginning with step two. The instructions were · read 

only once to each subject. The scores were recorded 

during step five of each shot. Each subject shot 15 

free throws, with the first five shots being used as 

treatment. During the first five shots, directional KR 

was given and the proper intervals were used. The only 

difference was the lack of recording the scores. The 

subjects did not know that the first five shots were not 

recorded. The next 10 scores were then r.ecorded for 

statistical analysis. 

Each subject was tested in the same gymnasium, and 

used the same ball. No practice shots were allowed. 

The total testing period took two days. The 

groups were divided on each testing day, so that parts 

of all six groups were tested each .·day, rather than 

testing all members of one particular group on a given 

day. All tests started at the same time of the .. day, and 

the same investigators were used for all the subjects. 

The total testing situation lasted between five and 



eight minutes per person depending on which interval 

group they were from. 

Statistical Treatment of nata 
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A two-way analysis of variance with three levels 

(5, 10, and 15 seconds) on one factor (KR delay) and two 

levels (5 and 10 seconds) on the other factor (post-KR 

delay) was used. The data were analyzed using the 

SPSSx package on the Vax program at the Computer Center 

at OW-LaCrosse. 



CHAPTER IV 

RESULTS AND DISCUSSION 

The purpose of this study was to determine the 

effects of KR delay, and post-KR delay on free throw 

scores. Seventy-two male physical education majors from 

the University of Wisconsin-LaCrosse participated as 

subjects in the study. The testing consisted of each 

subject shooting 15 modified free throws. The scores on 

the last 10 free throws were used as the raw data. 

There were six different treatment groups, with 12 

randomly assigned subjects placed in each group. Data 

were analyzed by use· of a two by three analysis of 

variance (ANOVA). There were two levels on the post-KR 

delay factor, and three levels on the KR delay factor. 

The ANOVA was utilized to determine if any significant 

differences occured in free throw scores as a result of 

varying the time intervals of KR delay and· post-KR 

delay. 

Results 

Null hypothesis two stated that as the KR delay 

interval . increased, free throw scores will not be 

affected. This null hypothesis was accepted at the .OS 
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level of significance. Some small gains in mean free 

throw scores appeared as the KR delay interval increased 

as shown in Table 1. 

Null hypothesis one st~ted that the post-KR delay 

interval would have no significant effect on free throw 

scores. This null hypothesis was accepted at the .05 

level of significance. According to Table l, the 5 

second post-KR delay interval yielded the highest ·mean 

scores. However, .the 15 second post-KR delay interval 

yielded a higher mean score than the 10 second group. 

Results of the ANOVA to determine differences in 

free throw scores as a result of varying delay intervals 

revealed an F-value of 1.88 for the KR delay interval. 

This F-value revealed· that there was no significant 

difference in free throw scores as a result of varying 

the ~R delay interval (p. <.05). 

The F-valu~ of .70 revealed no significant 

difference (p. <';05) in free scores as a result of 

varying the post-KR delay interval. Table 2 reports the 

results of the analysis of variance. 



KR 
DE-
LAY 

5 sec. 

10 sec. 

15 sec. 

TABLE 1 
CELL MEANS 

FREE THROW SCORES ·. 

POST-KR DELAY 

5 SEC. 10 SEC. 

18.67 24.58 

19.00 19.42 

24.50 22.92 

Note - maximum score = 60 

TABLE 2 
SUMMARY OF ANALYSIS OF VARIANCE RESULTS 

Source Sum of Degrees of Mean F Signifi-
Squares Freedom Square cance of 

Main effects 

KR delay 243.44 2 121.72 1.88 .16 

Post-
KR delay 45.13 1 45.13 • 70 .41 

Interaction 
effects 

KR delay & 
Post-KR 181.00 2 90.50 1.40 .26 

Residual 4276.42 66 64.79 .. 

·Total 4745.99 71 66.85 
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Discussion 

The results of this study showed . no significant 

differences in free throw scores as a result of varying 

the intervals of KR delay and post-KR delay. The 

examination of actual cell means did reveal a slight 

increase in free throw scores as the KR delay interval 

increased from five to fifteen seconds. According to 

the cell mean scores speculations can be made about the 

effects of KR delay. There will be small increases in 

free throw scores as the KR delay interval increases 

from 5 to 15 seconds. This speculation would be similar 

to other research studies (Bourne, 1957; Champion & 

McBride, 1962; Denny et al., 1960; Greenspoon & Foreman, 

1956; Jones, 1968; Jones & Bourne, 1964; Saltzman, 

1951). Due to the uncertainty of the effects of the KR 

delay interval, further study needs to be done covering· 

.this interval. The history of the KR delay interval is 

one of many debates. 

The post-KR delay interval is important to examine 

because this is the stage where the processing of KR 

occurs. The results of this study regarding the 

nonsignificant effects of the post-KR delay interval 

were consistent with the findings of several other 

research projects (Bilodeau · & Bilodeau, 1958; Magill, 

1973; Magill, 1977). 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

This study was conducted to examine the effect of 

KR . delay, and post-KR delay on modified· free throw 

scores. The subjects were 72 male physical education 

majors from the University of Wisconsin-LaCrosse in the 

spring semester of 1983-84. These subjects were divided 

into the following six treatment groups: 

(1) KR delay 5 seconds, post-KR delay 5 seconds. 

(2) KR delay 5 seconds, post-KR delay 10 seconds. 

(3) KR delay 10 seconds, post-KR delay 5 seconds. 

(4) KR delay 10 seconds, post-KR delay 10 seconds. 

(5) KR delay 15 seconds, post-KR delay 5 seconds. 

(6) KR delay 15 seconds, post-KR delay 10 seconds. 

Each subject who agreed to participate in this 

study shot 15 free throws blindfolded while wearing 

headphones. The total test score came from the points 

scored on the last ten free throw attempts. Data were 

analyzed utilizing a two by three ANO~. A significance 

level of .OS was maintained throughout this study. 

Results indicated no significant differences in 

free throw scores were produced by varying the intervals 

39 



40 

of KR delay, and post-KR delay. Small increases in mean 

free throw scores were found as the KR delay interval 

increased from S to lS seconds, but these differences 

were nonsignificant (p. <.OS}. 

Conclusions 

The problem in this study was to determine the 

effect of KR delay and post-KR delay on modified free 

throw scores. As a result of statistical analysis, the 

following null hypotheses were tested: 

1. As the post-KR delay interval increases, there 

will be no effect on free throw scores, or free throw 

scores will decrease. This hypothesis was accepted (p. 

<.OS} • There was no significant difference in free 

throw scores as the post-KR delay interval increased 

from S to 10 seconds. 

2. As the KR delay interval increases~ there will 

be no effect on free throw scores, or free throw scores 

will decrease •. This hypothesis wa·s accepted (p. <.OS). 

However, results appeared to show a slight increase in 

mean free throw scores, as the KR delay interval 

increased from S to lS seconds. 

3. One of the possible reasons . why there was a 

nonsignif.icant difference in free throw scores between 

the six treatment groups could be due to the· lack of 
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variance within the scoring system. The zero to six 

point system appeared to be insufficient for this type 

of test. 

4. Another possible reason for nonsignificance 

could have stemmed from the sample of subjects used for 

the study. A more homogenous group could have affected 

the within group variation in the ANOVA, thus giving a 

larger F-value. 

5. The delay intervals might have been too close 

together to affect free throw scores. Longer intervals 

might have produced different results. 

Recommendations 

The present investigation led to the following 

recommendations for future research: 

l. The post-KR delay intervals should include 

three levels. The two levels used in this study might 

not have been enough to show any significant differences 

in scores. 

2. The scoring system utilized should have used 

larger numeric values to help magnify score differences 

among and between the six groups. 

3. The sample of subjects should come from a more 

homogenous group to help eliminate huge ability 
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differences which affect within group variations in 

scores. 

4. A heavier set of headphones should be used to 

help eliminate auditory feedback from the ball 

contacting a surface. 

5. A similar study should be conducted using 

different time intervals. 

6. Further research should include females to see 

if there are any differences between the sexes in 

information processing of KR. 

7. Additional research should be conducted using 

an easier athletic skill. Subjects could be moved closer 

to the target (basket). 
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INFOR~IED CONSENT FOIDI 

Project Title: The Effects of KR Delay and Post-KR Delay 
on a Modified Free Throw Test. 

Principal Investigator: Michael P. Devine 
Principal investigator will answer any and all inquiries 
concerning procedures, risks, or benefits. 
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I, , being of sound mind and __ __ 
years of age, do hereby consent to, authorize and request 
the person named above (and his co-workers) to undertake 
and perform on me the proposed procedure, treatment, 
research, or investigation. 

I have read the above document, and I have been fully 
advised of the nature of the procedure and the possible 
risks and complications involved in it, all of which risks 
and complications I hereby assume voluntarily • 

. I hereby acknowledge that no representations, warranties, 
guarantees or assurances of any kind pertaining to the 
procedure have been made to me by the University of 
Wisconsin-LaCrosse, the officers, administration, 
employees or by anyone acting on beh.alf of any of them. 

I understand that I may withdraw from the study at any 
time. 

Signed at this -:-----:-:----- day of , 
1984, in the presence of the witnesses whose signatures 
appear below\my signature. 

(subject) 

(witnesses) 
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FREE THROW DIRECTIONS 

You will shoot 15 free throws. While shooting the 

free throws, you will be wearing a blindfold, and a set of 

headphones. Each free throw is worth a maximum of six 

points. You will be trying to get as high a score as 

possible. The scoring system goes like this: 

6 pts. - awarded when the ball swishes through the 

net without touching the rim or backboard. 

5 pts. - awarded when the ball goes through the 

basket other than a swish. 

3 pts. - awarded when the ball hits the front or back 

of the rim first, with or without the use of the 

backboard. 

2 pts. - awarded when the ball hits either side of 

the rim first, with or without the use of the backboard • 

. 1 pt. - awarded when the ball hits only the backboard 

and not the rim • . 
0 pts. - awarded when the ball does not hit either 

the rim or backboard (airball). 

TESTING PROCEDURE 

1. An assistant will position you at the free throw 

line, and give you the ball after every shot. 

2. The experimenter will say nreadyn, nshootn. When 



you hear "shoot", you will shoot the ball. 

3. After each shot the experimenter will tell you 

your score, and give you some directional feedback about 

the location of your shot. 
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4. There will be a time lapse between shots, you just 

stand at the free throw line until you hear the next 

command. 
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FREE THROW SCORESHEET 

NAME 

GROUP -------------

DATE 

Tr. 1 

Tr. 6 

Tr. 11 _ 

Tr. 2 Tr. 3 

· Tr. 7 Tr. 8 

Tr. 4 

Tr. 9 

Tr. 12 _ Tr. 13 Tr. 14 

Subject's Score 

Maximum Score 
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Tr. 5 _ 

Tr. 10 _ 

Tr. 15 __ 


