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CHAPTER I 

INTRODUCTION 

Over two hundred years ago, the Western World experi

enced what we now refer to as the Industrial Revolution. 

The machine age was born and an agricultural society was 

replaced to a large extent by an industrialized society. 

Meager research efforts concerning man's role with these 

new demands began at tlie turn of the twentieth century 

(Taylor, 1915; Gilbreth, 1909). From tliese initial studies, 

the interest in man-machine research has continued and grov/n. 

Beginning with the 50's, our industrialized society ex-

perienced a second revolution with the advent of automation. 

Coping with the latter revolution has proven to be more dif

ficult than the first. Interests in man's physical skills 

were de-emphasized, i.e., let man simply program the machine. 

More recently, jobs have required men simply to monitor the 

system to insure proper function and take corrective action. 

As society has become more industrialized, the un

skilled, untrained, handicapped person seems to have found 

fewer and fev/er opportunities for employment. Job placement 

of the mental retardate has been a particularly difficult 

problem, thouiih much emphasis has been placed upon his habil-

itatj.on. Howo/er, with an increased number of monitoring 



jobs that require simple low-level decision making, it ap

pears that technology has made a full circle. We have 

perhaps created jobs for the unskilled, especially the re

tardate, instead of further decreasing jobs. The validity 

of this supposition should be determined through research. 

Unfortunately, while we have made commendable strides 

in developing the hardware for the man-machine systems, we 

have lagged considerably in our research concerning the 

capabilities and limits of man v7ho completes the system. 

Monitoring performance in particular has received consider

able attention since Mackworth's research (Halcomb and 

Blackv/ell, 19 69), but many questions are yet unanswered. 

Among current issues is the question as to whether or not 

monitoring performance can be improved with training. This 

research was specifically directed to the question of 

whether or not mental retardates can be trained to perform 

as acceptable monitors. 

The Retardate's Performance on Monitoring Tas]:s 

Only three studies have been reported using retardates 

as m.onitors. The first of these was conducted by Ware, 

Baker, and Sipowicz (19 62). These authors compared the 

detection performance of mentally retarded young adults with 

that of young adult normals under conditions of knov7ledge of 

result? and no knowledge of results. The mean IQ score 



for the retardates was 58.1. The subject's task was the 

detection of aperiodic interruptions of a continuous light 

source over a period of 3 hours. The signals appeared 

randoirily and consisted of 24 signals per hour or a variable 

interval of 2.5 minutes. Subjects in the knowledge of re

sults group were informed each time they missed a signal by 

the flashing light of a 1 1/2 inch pilot lamp located on the 

monitoring display. Subjects in the no knowledge of results 

treatment received no feedback concerning performance. 

There was a significant difference between the two experi

mental conditions, as one might expect; the knowledge of 

results group performed better, but the decrement was not 

eliminated. There were no significant differences between 

the normals and retardates. Ware et al. compared the 

retardate's performance to that of a group of normals (IQ 

scores not reported) on a similar task and found no sig

nificant differences. 

Senm:iel (19 6 5) reported contradictory evidence in his 

study comparing the performance of normal children with IQ 

scores between 9 5 and 125 and educable retardates with IQ 

scores ranging from. 50 to 75. The subjects were matched on 

chronological age. He used a task similar to the one used 

by Ware, Ba};er, and Sipowicz (19 62) , but shortened the watch 

time to one hour and did not give feedback to either group. 

The results of his work indicate that the retardate's 
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perform.ance was significantly lower for each time period and 

for the overall session. Semmel concluded that these data 

support the notion that the retardate's arousal level is 

lower than the normal's. 

The most recent work was reported by Das (1970). Sub

jects of both mild (mean IQ of 66.10) and severe (mean IQ of 

47.85) retardation having equivalent ages were tested in a 

simple and a complex vigilance task. Words were used as 

signals. The simple task was a random presentation of 10 

familiar nouns and the signal word. The subject was re

quired to press a key whenever he heard the signal word. 

The session lasted 30 minutes, and there were 5 aperiodic 

presentations of the signal word during every 5-minute pe

riod. The complex task was a random series of 6 words and 

6 numbers. Three of the v/ords were the signals to V7hich 

the subject responded as he did the simple task. The re

sults indicate that in the simple vigilance task the groups 

did not differ eitlier on mean number of omissions or false 

alarms. In complex vigilance, the group difference ap

proached significance, with the severely retarded committing 

more omission errors. No significant difference in false 

alarms was noted. The vigilance decrement found was typical 

of performance v.'ith normals. 

Tiie contradicfcry results of the first two studies 

comparing retardates and normials may simply be due to the 



chronological age differences. This strongly suggests that 

the population for a study on the monitoring performance of 

mental retardates should be adult and older adolescent sub

jects. The Das study comparing levels of retardation indi

cates the possibility that even the severely retarded can 

serve as monitors, if the task is kept simple. 

The Retardate's Employment Potential 

It is beyond the scope of this study to review the re

search which indicates the retardate's usefulness in indus

trial work and the possibilities for employment. A limited 

number of studies should be sufficient evidence to warrant 

our attention and demonstrate the promise of research in 

this area. In addition to his ability to work, Cleland and 

Swartz (19 69) demonstrated the retardate's preference for a 

work routine rather than complete hedonic activities. 

Wolfensberger (1967), tracing the history of work prog

ress, notes that the first organized programs for the retar

date began in 1919 when New York City opened a shop for 

retarded girls and assisted them in getting jobs in the 

community. Subsequently, Rome State School started a work

shop for retarded girls at Oriskany Falls, New York, v/here 

the girls participated in making baseballs. The first com

munity habilitation center for the retarded was established 

by the Association for the Help of the Retarded in New York 



City in 1953. Since 1964,the Vocational Rehabilitation 

Adndnistration has supported numerous programs for the devel

opment of the retardate. 

A primary objective of these programs has been to enable 

participants to achieve at least partial economic self suf

ficiency. However, this objective has not been realized in 

many cases, and some programs are nothing more than adjust

ment centers. This failure may be due in part to unestab-

lished criteria for training and lack of adequate research-

evidence as a basis for development programs (Huddle, 19 67a). 

Adequate creative schemes designed to discover and develop 

his fullest potential are lacking. From the few studies 

conducted, one would conclude that the retardate,when given 

adequate time, can be trained to perform simple industrial 

tasks. 

Loos and Tizard (19 55) were among the first to carry 

out research in an effort to answer the question of whether 

or not adolescent and young adult retardates could be taught 

to do simple industrial jobs with sufficient care and skill 

to make possible their employment. Six subjects between the 

ages of 18 and 29 with IQ scores ranging from 28 to 41 were 

trained to fold cardboard boxes. The authors found that 

with proper instruction the retardates could quickly be 

taught to do the task. Huddle (19 67a) notes that these same 



retardates worked successfully for two and one-half years at 

this task. Later these six subjects demonstrated their 

ability to learn a miore complex task, soldering, which in

volved distinguishing colors, spatial relationships, and 

soldering skills. All were able to learn the task,though 

they did not perform as rapidly as subjects of higher 

intelligence. 

A production line task which consisted of a five com

ponent, 17 step assembly of television rectifier units was 

performed by retardates (Huddle, 1967a). All the trainable 

subjects did not meet the factory production rates; however, 

many met or surpassed the factory standard for normals. 

Several other instances revealing the retardates' usefulness 

are reviewed by Huddle (1967a) and Wolfensberger (1967) . 

According to the reviev/ by the President's Panel, 1964 

(Wolfensberger, 1967), v/hen performing simple tasks, the main 

distinction between the performance of normals and trainable 

retardates is the time and the conditions needed to achieve 

a satisfactory end-level. Initial ability tends to be low, 

but it is not a good indicator of final ability (Huddle, 

1967a). Adequate training procedures must consider limita

tions unique to the retardate, individual differences, 

incentives, tiraining time, specific tasks, and appropriate 

supervision. 
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Several studies indicate that trainable subjects respond 

to incentives in much the same way as normals (Gordon, 

O'Connor, and Tizard, 19 54; 1955; Loos and Tizard, 19 55; 

Meadow and Greenspan, 19 61; Huddle, 1967a, 19 67; Siegel, 

Forman, and Williams, 19 67; Baxomeister and Ward, 1967; Teas-

dale and Joynt, 19 67). The critical issue is finding what 

is a relevant incentive for the retardate. To assume he 

will respond to money, for example, in the same way a normal 

child of equivalent mental age could be an error. What is 

relevant will depend upon his past experience and his per

ception of his present needs. Therefore, to a great extent, 

relevant incentives must be determined in each individual 

setting. Walton and Begg (19 55) found that inappropriate 

incentives resulted in a decline in performance. Siegal 

et al. (19 67) suggest that "to insure that the investigator 

is effectively manipulating the independent variable, the 

value of the incentive should be subject-determined, not 

experimenter-determined." 

Review of Related Research 

The techniques used to train normals as monitors for 

the most part are not uncommon to the development of other 

skills. No particular method has unequivocally proven to 

be superior to all others, and perhaps the answer lies in a 

combination of techniques for the specific monitoring task. 



Practice 

Relatively few studies have been conducted to determine 

whether or not monitoring can be improved by practice alone. 

Webb and V7herry (19 60) reported a study designed specifically 

to measure the effect of practice on auditory monitoring. 

The task consisted of monitoring an aperiodic auditory signal 

over five 9 hour sessions. Within sessions,the subjects 

showed an increasing latency of response, but no significant 

change of monitoring performance over the 5 sessions was 

obtained. 

Ware, Sipowicz, and Baker (19 61) replicated the V7ebb 

and Wherry (19 60) design but increased the sample size and 

decreased the signal duration from .3 seconds to .03 seconds. 

The results of their study was in essential agreement with 

the Webb and Wherry findings despite the large differences 

in signal duration. 

Practice alone is not a sufficient condition for im

proving the detection of visual signals in a simple monitor

ing task (Baker, Sipowicz, and Ware, 1961). Subjects 

monitored a continuous light source for fifteen 90 minute 

watch sessions over a 5 day period. There were no signifi

cant changes in the number of signals detected. 

Adams, Humes, and Stenson (19 62) investigated the effect 

of repeated sessions on vigilance in a complex visual task. 

Subjects monitored for nine sessions of 3 hours each on 
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consecutive days. One week later, a tenth session was admin

istered to evaluate changes after a comparatively long rest 

interval. A significant decrement in detection latency was 

found within each session as was true in the previous 

studies cited, but again they found no statistically reli

able evidence for a between sessions effect. 

Knowledge of Results and Incentive 

In 1905,Judd reported the initial research using knowl

edge of results in skill acquisition (Ammons, 1956). To 

date,the effects of knowledge of results on human monitoring 

has been investigated to a limited extent and, as is true 

in other human performance tasks, it usually enhances be-" 

havior. Mackworth's early work (19 44) with the clock test 

demonstrated the effects of verbal knowledge of results. 

He found that when subjects were told when they missed or 

hit a signal, the usual vigilance decrement did not occur. 

McCormack (19 59) investigated the response latency of females 

in a visual monitoring task under conditions of knowledge of 

results and no knowledge of results. Under both conditions, 

performance deteriorated as the session progressed. However, 

the overall level of performance under the knowledge of 

results condition was superior. In Hartlage's study (1965) 

subjects made fewer errors when given knowledge of results. 
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Different kinds of knowledge of results were investi

gated by Chinn and Alluisi (19 65). These authors gave one 

of three types of partial knowledge of results, i.e., knov/l-

edge regarding missed signals, correctly detected signals, 

and false responses, respectively. Knowledge of results 

regarding correct detections produced a decrease in the num

ber of missed signals. Knowledge of results regarding 

missed signals resulted in fewer false alarms. Knowledge 

of results for false alarms increased reaction time to cor

rect detections and decreased the number of false alarms. 

The question has been raised as to whether or not per

formance is enhanced with knov/ledge of results because of 

its informational value or motivational role. J. Mackworth 

(19 64) compared the effects of knowledge of results, false 

knowledge of results, and no knowledge of results on the 

percentage of signals detected. Overall detection was high

est for runs with knowledge of results and lowest for runs 

with no knowledge of results. The knowledge of results 

group showed very little decrement,while the false knowledge 

of results and no knowledge of results groups appeared to 

have equivalent decrements. Mackworth concluded that knowl

edge of results improves detection during and after the run 

in which such information is given while inhibiting the 

decrement during the run. Telling the subject he had missed 

when he had not resulted in overall improvement in detections 
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but did not measurably affect the decrement. These results 

did not support the earlier findings of Weidenfeller, Baker, 

and Ware (1962) who found that subjects performing a visual 

monitoring task with false knowledge of results did equally 

as well as those performing with knowledge of results. The 

evidence reported by Loeb and Schmidt (19 60) suggesting that 

auditory vigilance performance can be improved by false 

knowledge of results is also in conflict. However, a more 

recent study reported by Antonelli and Kahas (19 67) suggests 

that subjects receiving knowledge of results perform signifi

cantly better than subjects who receive false knowledge of 

results. 

In an attempt to differentiate the informational-

motivational role of knowledge of results, Hardesty, Trumb, 

and Bevan (19 63) had subjects perform under conditions of 

observer presented knowledge of results, machine presented 

knowledge of results, or no knowledge of results for one 

session with or without the observer present in the test 

cubicle. All groups were retested without knowledge of 

results one and seven days after the initial session. Sub

jects who performed under observer presented knowledge of 

results showed less decrement and a significantly higher 

overall performance. Machine presented knowledge of results 

presented in the initial session failed to affect performance 

in.the no knowledge of results test session. Since machine 



13 

presented knowledge of results and observer presented knowl

edge of results contain equal amounts of information, 

Hardesty et al. concluded that the observer presented knowl

edge of results served as a motivator. 

Knov/ledge of results and monetary incentives were com

pared by Sipowicz, Ware, and Baker (1962). Experimental 

subjects were given either knowledge of results or knowledge 

of results plus money,while the control subjects were given 

neither. Those receiving the knowledge of results-money 

combination performed significantly better. Smith, 

Lucaccini, and Epstein (19 67) subsequently reported that 

money,contingent upon performance,is a motivator. Wiener 

(1969) found that knowledge of results led to significantly 

higher detection rates, but additional financial incentives 

did not further enhance performance. Locke (19 67) and Locke 

and Bryan (19 69) have suggested that knowledge of results 

affects one's aspiration level and goal setting and may vary 

with the individual and circumstances. 

Several other studies indicate the importance of moti

vational factors in vigilance performance. Bevan and Turner 

(19 65) found that subjects who received shock for misses 

performed significantly better than did those who received 

money for correct detections; and further, that a shift from 

one type reinforcer to the other, half way through the 

session, additionally enhanced performance. These authors 
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also report (19 66) that a shift in verbal qualitative rein-

forcers from either "Right" for correct detections or 

"Wrong" for misses and false alarms enhances performance. 

Bergum and Lehr (19 64) report, however, that shifting from 

monetary reward in one session to no reward in a subsequent 

session results in significantly poorer performance in the 

latter session. 

Halcomb and Blackwell (19 69) found that contingent class 

credit for college students can enhance visual monitoring 

performance. They suggest that if incentives are relevant 

they can be effective in maintaining high-level performance 

over time. 

The siibject's evaluation of the importance of the task 

may affect his performance. Bergum and Lehr (19 63) found 

that the presence of a non-commissioned or commissioned 

officer significantly facilitated the detection performance 

of enlisted men. Lucaccini, Freedy, and Lyman (1968) at

tempted to give subjects either a positive or negative eet 

by telling them the task was challenging or monotonous. 

Those given the positive set shov/ed a significant overall 

improvement. Halcomb, McFarland, and Waag (19 70) tested the 

hypothesis that subjects who identified with the experimenter 

would perform significantly better. The failure of their 

results to support the hypothesis was attributed to the 

individual differenCv2S of the subjects. 
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Cueing or Response Prompting 

Aiken and Law (19 67) in their literature review note 

that response prompting has been found to be as effective 

as response confirmation in learning most skills. Cueing 

is considered as guidance or prompting prior to the signal 

occurrence,while knowledge of results is response contingent 

and occurs after the signal is detected or missed or a false 

alarm is made. The effects of cueing and knowledge of re

sults on performance of an auditory vigilance task were 

compared by Annett and Patterson (19 67). Both knowledge of 

results and cueing increased detections, but the knowledge 

of results condition resulted in an increased proportion of 

false alarms,while cueing lowered false alarms. The authors 

concluded that cueing enabled the subjects to better discern 

what was a signal. 

One would expect cueing to enhance performance since 

the subjects are directed to observe just prior to the occur

rence of a signal. In actual monitoring tasks, however, if 

the system had the capability to detect an upcoming signal, 

there would be no need for the human monitor. Cueing, like 

knowledge of results, is only relevant to the monitoring 

problem as a training technique if it can be shown to enhance 

performance in follow-up sessions where it is absent. In 

comparing the value of cueing as a training device with 
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knowledge of results and rev/ard, it appears that the latter 

is superior. 

Adams and Humes (19 63) tested the hypothesis that 

knowledge of results used during visual monitor training 

would transfer positively to no knowledge of results ses

sions. Experimental subjects trained for two sessions with 

feedback concerning their response latency, v/hile the two 

control groups received either neutral remarks or no feed

back at all. The experimental group performed significantly 

better in the follow-up no knowledge of results sessions, 

thus,supporting the authors' hypothesis. Wiener (1963) also 

found that level of knowledge of results during training had 

a transfer effect. 

Colquhoun (19 6 6) compared four different techniques of 

training for visual monitoring. Subjects performed with 

either knov/ledge of results, one of three kinds of cueing, 

a mixed knov/ledge of results-cueing program, or no feedback. 

Follow-up test results did not indicate any significant-

differences in the training techniques. 

The combined effects of cueing and knowledge of results 

were investigated by Weiner and Attwood (19 68). Their re

sults indicate that knowledge of results groups did signifi

cantly better than those trained with cueing and that those 

trained with knowledge of results plus cueing did not per

form significantly better than those receiving knov/ledge of 
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results only. One should note that on occasion Weiner 

(19 68) has failed to get a transfer effect after using 

knowledge of results during training as did Montague and 

Webber (1965) . 

An intriguing approach to training has recently been 

investigated by Attwood and wiener (19 69). Experimental 

subjects were allowed the option of selecting either their 

signal schedule, knowledge of results of their performance, 

or cueing and intermittent self tests during three 50 minute 

training sessions. Control subjects trained for an equal 

amount of time under standard conditions. Results indicate 

that experimental subjects performed significantly better 

during the final standard test phase. Also, subjects chose 

the option of receiving knowledge of results most often. 

Subjects reported that cueing decreased the challenge of 

the task. 

Signal Rate 

In addition to practice, knowledge of results, and 

other incentives affecting monitoring performance, it should 

also be noted that signal rate may affect the percentage of 

detections as first noted by Mackworth (1944) . Jenkins 

(1958) found that as the signal rates were lowered, there 

was a greater decline in detections and an increase in false 

alarms. In general, the latency of response also increased 
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as the interstimulus interval increased. McCormack (1958) , 

however, did not find that the interstimulus interval had 

such affects, nor did Mackv/orth (19 68) find any affects on 

detections, but she did find false alarms increased when 

the slower signal rate was presented. In 1958, Baker re

ported that he found no deterioration in level of vigilance, 

if the events searched for were fairly regularly spaced in 

time. 

Wiener (19 63) found that signal rates during training 

had a transfer effect. During training sessions, the mean 

probability of detections increased with signal rate. Per

formance in the follow-up test session with a median signal 

rate reflected a transfer of these differences. Wiener con

cluded that training a monitor with high signal rates may 

improve performance on low signal rate monitoring tasks. 

The work of Colquhoun (1961) and Colquhoun and Baddeley 

(1964; 1967) do not completely support this hypothesis. 

Subjects trained under high signal probability initially 

performed significantly better under test conditions where 

the signal probability v/as decreased. However, as the test 

period progressed, their detection perform.ance dropped to a 

level comparable to that of those who trained under low 

signal probability conditions. 
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Conditioning of Visual Monitoring 

In view of the factors that appear to affect monitoring 

performance, the obvious question arises as to v/hether or 

not monitoring performance can be shaped or conditioned. 

Holland (1957; 1958) first proposed that the behavior princi

ples that have emerged from animal laboratories seem to be 

applicable to the observing behavior of humans. His ap

proach assumes that observing responses are controlled by 

the detection of signals. "This control is in the nature of 

reinforcement paralleling the effect of food reinforcement 

upon operant responses that have been demonstrated with 

animals." He demonstrated that immediately after the de

tection of a signal there is a decrease in the observing 

response; and as time passes, the responses begin to in

crease, resulting in the scallop effect typical of interval 

reinforcement schedules. This suggests that the observing 

behavior is controlled by the detections in the same manner 

as instrumental responses in anim.als. According to Holland, 

if this is true, the decrement is due to the reinforcement 

schedule involved. We should be able to mold the observer's 

responses to an optimum level by manipulation of the signal 

schedule. 

Using different techniques for measuring the observing 

response, Blair (1958) and Eaker (1960) found that the 
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observing response would decrease over time without result

ing in a decrease in detections. Thus, they concluded that 

one can not directly relate observing behavior with detec

tion behavior. Jerison and Wing (1961) and Jerison and 

Pickett (1964) conclude that the detections and not the sig

nals are reinforcing. However, the detections a subject 

makes are scheduled by the subject and not the experimenter 

as they point out, and the question is how and why the sub

ject produces these schedules. Some might answer that it 

is the subject's evaluation of the task, both the intrinsic 

and extrinsic reward. A more plausible approach would be 

further empirical testing, using better controlled and re

fined independent and dependent measures. 

In summary, this review indicates that the factors of 

practice, cueing, knowledge of results, incentives, and 

signal rate are relevant for developing a training program 

for monitoring performance. 

Statement of the Problem 

This research was an attempt to demonstrate that the 

retardate's visual monitoring performance could be shaped 

through increased signal rate and knov/ledge of results 

backed up by incentives and that these shaping techniques 

would have positive transfer effects to no knowledge of 

results, decreased signal rate situations. The research 

hypotheses tested were: 
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1. The training techniques of knowledge of results and 

increased signal rate given during training ses

sions will enhance detection performance in the 

post-training session with no knowledge of results 

and lower signal rate. 

2. These training techniques will decrease false 

alarm responses in the post-training session. 

3. The typical vigilance decrement will not occur 

in the post-training session. 



CHAPTER II 

METHODS 

General Procedure 

During pilot work leading up to this research, the 

experimenter interviewed several 3- to 5-member groups of 

retardates. The purpose of these interviews was to de

termine if there were interest in participating in the 

project and to gain information concerning appropriate 

incentives or reinforcers that would elicit cooperative 

participation. In order to establish an appropriate signal 

time length, several retardates were given the opportunity 

to participate in the task for a brief period. To eliminate 

any practice or transfer effect, none of those who partici

pated in this portion of the pilot work were included as 

part of the sample for this research. 

Subjects were taken to the experimental room, illus

trated in Figure 1, where they were shown the prizes and 

told they could participate in the light game if they 

desired. The prizes were displayed in an attractive layout 

on a table in the experimental room. Each prize was tagged 

with a number designating the necessary points one must gain 

to win it. Prizes included perfume, shaving lotion, shoe 

polish, makeup, toothpaste, toothbrushes, combs, candy, gum. 

22 
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Storage 

Performance 
Booth 

Programming 
Equipment 

Prize 
Table 

Fig. 1.—Floor plan of the experimental room 
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pens, and bath soap. The top prize, to be awarded at the 

end of the research project to the best scorer, was a pair 

of attractive red, white, and blue striped pants. The pants 

were chosen for the top prize after consulting with several 

staff members and retardates concerning items the retardate 

was particularly interested in working for. The pants were 

displayed in the center of the prize table layout. 

A bulletin board with each subject's score was erected 

directly above the table. After each session,the subject's 

score was marked on the chart. The experimenter called the 

subject's attention to the chart and her progress in relation 

to the other subjects. She was complimented for her score 

and assured that she could continue to do even better. The 

experimenter took every opportunity to praise each subject 

and show appreciation for her assistance. 

Tokens representing the score the subject had reached 

were given at the end of each session. The tokens were 

made of lightweight red cardboard and were 1 inch by 1 1/2 

inches in size with a hole punched in the top center. The 

subject was given a key ring to put the tokens on as she 

accumulated points and was instructed to take the tokens 

with her when she returned to her cottage. The experimenter 

encouraged each subject to tell the cottage attendants and 

residents ho\>/ well she was doing. 
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Subjects 

The 8 subjects selected for this study were residents 

of Lubbock State School for the Mentally Retarded. All 

were females between the ages of 15 and 22 years with a 

mean age of 18 years. Their IQ scores ranged from 38 to 

69 v/ith a mean score of 56.1. Scores were taken from school 

records and were the results of the subject's performance 

on the Wechler Intelligence Scale for Children, Wechler 

Adult Intelligence Scale, or the Stanford-Binet. All sub

jects were volunteers. 

Instrumentation 

Within the experimental room,a performance booth 

having a 54 X 54 inch floor space and 72 inch height was 

constructed, as illustrated in Figure 2. The booth was a 

double wall construction of plywood and sound dampening 

material between the walls. The interior was covered with 

acoustical tile and the floor v/as carpeted. A one-way-

glass window, 24 X 36 inches, to the subject's left per

mitted the experimenter to observe the subject at any time. 

The display the subject viewed is illustrated in 

Figure 3. In the center of the display, 25 inches from 

the booth floor, the signal events and noise events were 

presented via a Lehigh Valley Electronics 521-43, three-

division-split screen. The lighting of the center division 
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constituted a signal event. The simultaneous lighting of 

both screens on either side of the center screen constituted 

a noise event. All events were presented for 1/2 second 

durations with 1/2 second off-intervals between each event. 

The signal events occurred randomly v/ith a mean of 4.25 

minutes for the base line and final line sessions and 2.0, 

2.5, 3.0, and 3.5 minutes for the first, second, third, and 

fourth training sessions respectively. The events were 

produced by a BRF Foringer E6280A predetermining counter, 

14 27 stepper, and 3 timers. 

The subjects made their response to signal events by 

a Lehigh Valley Electronics Lever Panel 521-10 located 

directly under the split screen. Signal events, correct 

detections, and false responses were recorded by a Ralph 

Gerbrands Model P2-C6 event recorder. 

In order to mask equipment noises, low level constant 

white noise provided by a BRS Foringer AU 901 audio generator 

was delivered through a loud-speaker in the experimental 

booth. 

Knowledge of results was given during the training 

sessions by two columns of General Electric 1819 lights 

located on either side of the split screen. There were 24 

lights in each column spaced 1 inch apart. If the subject 

made a correct detection within 2 seconds of the onset of 

the signal event, light number one was switched on. 
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Successive detections within the limited time frame resulted 

in the single addition of another light in the series. A 

response at any other time was regarded as a false response, 

and a light was subtracted for each false response. Knowl

edge of results was automatically controlled by an add and 

subtract counter. The subject's total number of lights at 

the end of each training session reflected his points for 

that session. During the baseline and final sessions,these 

lights were inoperative and the subject was instructed to 

ignore them. 

The experiment was conducted over a two-day period and 

included a total of 6 sessions. Subject participation re

quired approximately 4 1/2 hours. During the pre-training 

baseline task, session 1, the subjects performed for 68 

minutes without knowledge of results. The mean signal in

terval was 4.25 minutes. Each subject's pre-training 

performance was compared to her post-training final per

formance in session 6 to determine the effects of training. 

The task requirements for these two sessions were equal. 

Sessions 2, 3, 4, and 5 were designated as training 

(Tng) sessions, and were identified as Tng-1, Tng-2, Tng-3, 

and Tng-4 respectively. Each of these sessions lasted 25 

minutes. The task requirements were not, however, identical 

inasmuch as the mean signal interval presented during each 

Tng session increased and the number of signals decreased. 
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In Tng-1 a total of 12 signal events was presented and the 

mean signal interval was 2.0 minutes. In Tng-2,a total of 

10 signals was presented and the mean signal interval was 

increased to 2.5 minutes. In Tng-3,a total of 8 signals 

was presented and the mean signal interval was increased to 

3.0 minutes. In Tng-4,a total of 7 signals was presented 

and the mean signal interval was increased to 3.5 minutes. 

In all Tng sessions,immediate knowledge of results was 

given as previously described. In the pre-training and post-

training, however, no knowledge of results was given until 

the end of the session. The experimenter simply told the 

subject the results as indicated by the event recorder. 

At the pre-training session the following instructions 

were informally given: 

We have a light game you can play if you would like 
to. In just a minute I will show you how to play. 
If you do well,you can win some of the prizes on 
this table. The one who plays the game the best 
will win this pair of pants. [Experimenter points 
to pants.] Even if you do not v/in the pants, you 
can win something if you try real hard. You could 
win perfume, toothpaste, shoe polish, gum, candy, 
or anything on the table if you get enough points. 

During this part of the instructions,these items were 

pointed to or handled by the experimenter. The subject 

usually asked questions for clarification such as, "Can 

everybody win something, even the loser?" These questions 

were answered and the experimenter then continued: 
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If you want to play the game, you must stay this 
morning, come again this afternoon, come again in 
the morning, and again tomorrow afternoon. To
morrow afternoon you will get your prize. If you 
do not want to play, you do not have to. Would 
you like to play? 

If the subject's answer was negative, she was instructed 

to return to her cottage or work. If her answer was affirma

tive, she was instructed to enter the testing booth where 

further instructions were given: 

See these lights? [Experimenter pointed to the 
split screen.] Most of the time these two lights 
will blink. [Experimenter pointed to the outside 
lights of the screen.] Once in a while the middle 
light will blink, like this. [Experimenter pointed 
to the middle light.] 

A series of flashing lights, signal events, and noise 

events were given with the signal occurring approximately 

every 5.4 seconds. Instructions continued: 

When the middle light comes on, press this lever 
like this. Watch me. [The experimenter demon
strated several times by responding to the signal 
events and ignoring the noise events.] Each time 
you see the middle light, press this lever and 
you will win a point. If you press the lever at 
the wrong time, you will lose a point. Remember, 
only press the lever when the middle light comes 
on. Press it as quickly as you can. Now you 
try it. 

The subject was then given the opportunity to respond 

with the experimenter in the booth coaching her and ansv/er-

ing her questions. At the end of approximately 2 minutes, 

the subject was instructed: 

You are doing fine. I am going to let you practice 
by yourself for a little while. 
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The experimenter then left the booth and closed the 

door. The subject was given time to practice during which 

she was required to respond to 5 consecutive signals with 

no false alarms. If she met this criteria, it was assumed 

she understood the instructions and could participate in 

the experiment. The experimenter then opened the booth 

door and continued with the instructions: 

Good. You are doing fine. I want you to take a 
short break, get a drink of water, and then we 
will get started. 

The subject took a 5 minute break as instructed, got 

a drink,and returned to the booth for the pre-training 

session. Before starting, each subject was instructed to 

stay in her seat at all times and continue to watch the dis

play. The experimenter cautioned the subject to be patient 

and wait for the signal. He further emphasized that it 

might seem like a long time before the signal occurred. 

During pilot work, several subjects had complained about the 

long inter-signal interval and made comments to the effect 

that the equipment was not working properly because the 

middle light never came on. 

At tlie end of this session, the experimenter reviewed 

the score with the subject and praised her performance while 

giving the tokens and recording the score on the bulletin 

board. The experimenter spent approximately 5 to 7 minutes 

with each subject, noting her good performance and the 
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possible prizes she might win. She was then instructed to 

return to her cottage supervisor who would tell her when 

she was to return that afternoon. 

Beginning with Tng-1 the following instructions were 

given: 

This time I want you to do the same thing you did 
this morning, but each time you press the lever, 
one of these lights [knowledge of results] will 
come on like this. [Experimenter then demonstrated.] 
Each light means you have won another point. Re
member, if you press the lever at the wrong time, 
you will lose a point like this. [Experimenter 
pressed the lever in the absence of the signal and 
a knowledge of results light was turned off.] Now 
you try it. 

The subject was administered the signal event schedule 

she had practiced on prior to the pre-training session. The 

signal occurred on the average of 1 every 5.4 seconds. 

After the subject responded correctly several times, she was 

instructed to press the lever at the wrong time to demon

strate the resulting loss of one knowledge of results light 

and the consequent point loss. 

At the end of these instructions, the subject was told 

to take a break and get a drink if she desired. After a 

time lapse of 5 minutes, the subject returned to the booth 

and the following instructions were given: 

Look at these lights. [Experimenter pointed to 
knowledge of results lights.] You have 5 lights 
on, so that means you start with 5 points, right? 
Now if you watch carefully and press the lever 
when this light comes on [experimenter pointed to 
middle light of split screen], you can get even 
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more points. If you press the lever at the wrong 
time, you will lose a light and a point. I want 
you to see how many lights you can turn on and 
win a lot of points. 

At the end of Tng-1 the subject was given a 10 minute 

break. During this time,praise and tokens were again given. 

At the end of the break,the subject returned to the booth 

for Tng-2. Procedures and instructions similar to Tng-1 

were followed. At the end of the session, tokens were given 

and the subject was instructed to return to her cottage. 

She was again told that her cottage supervisor would tell 

her when she was to return the next day. Tng-3 and Tng-4 

were conducted the following morning. All Tng sessions were 

identical except for the continued increase between the 

signal intervals that was changed during each Tng session. 

The subject returned for the .post-training session the 

afternoon of the second day. The subject was told to ignore 

the knowledge of results lights because they were inopera

tive. She was assured that the experimenter would be able 

to tell her how many points she received from the event 

recorder tape. After completing the post-training session, 

all her points were totaled and she exchanged her tokens 

for one or more of the prizes on the table. 

Design for Analysis of Data 

The randomized block factorial design (RBF) was used 

in.this experiment. This design permits the experimenter 
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to minimize the effects of individual differences. Each 

subject was used as his own control and received all ab̂  

treatment combinations. This relatively powerful design 

permits the efficient use of resources. The effects of 

each treatment are evaluated with the same precision as if 

the entire experiment had been devoted to that treatment 

alone (Kirk, 1968). 

The data v/ere subjected to the following analyses to 

test the stated hypotheses: 

1. The effects of training and time on correct 

detections and false positives were subjected 

to RBF-24 design (Kirk, 19 68). 

2. An analysis of simple main effects was computed 

to evaluate the significant interaction of 

training and time-on-task for correct detections 

(Kirk, 1968). 



CHAPTER III 

RESULTS 

The data collected for this research consisted of the 

number of signals detected and false positives made. The 

total time-on-task was divided into four 17 minute time 

periods with each period having four signals. The tables 

and figures that follow depict the results of the analyses 

of variances computed. 

Correct Detections 

The results of the analysis of variance on correct 

detections are recorded in Table 1. Figure 4 provides 

a graphic comparison of the improved performance after 

training. There was a statistically significant difference 

in the total number of correct detections made during the 

pre-training and post-training performance sessiohs. There 

was also a statistically significant difference in per

formance between time periods. The interaction of training 

and time was significant and^therefore,tests of simple main 

effects were computed to clarify the nature of this inter

action. The results of the simple main effects analysis 

are recorded in Table 2 and indicate that significant dif

ferences were found between pre-training and post-training 

performance for all time periods. The analysis further 

36 
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indicates that the decrement in perfoinnance during the pre-

training session is significant^while performance remained 

relatively stable for post-training performance. 

TABLE 1 

ANALYSIS OF VARIANCE SOURCE TABLE FOR CORRECT DETECTIONS 

Source SS df Mean Square F 

Blocks 

Training (A) 

Time on Task (B) 

A X B 

Residual 

*Significant beyond the .01 level 

**Signifleant beyond the .05 level 

These data indicate that the training procedures used 

in this research significantly increased the retardate's 

detection of signals, thus, supporting research hypothesis 1. 

The overall percentage of correct detections during the pre-

training session was 40, while this improved to 82 per cent 

for the post-training session. Also a decrement, comparable 

to the typical vigilance decrement in Figure 5, occurred in 

the pre-training session while it did not occur in the post-

training session. Figure 4 indicates a slight decrease in 
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post-training performance. Hov/ever, this decrease was not 

significant, thus, supporting research hypothesis 3. 

TABLE 2 

ANALYSIS OF VARIANCE OF SI>IPLE MAIN EFFECTS 
ON CORRECT DETECTIONS 

Source 

A 

A at 

A at 

A at 

A at 

B 

B at 

B at 

^ 

=̂2 

b3 

^ 

^1 

^2 

A X B 

Residual 

SS df Mean Square 

5.05 

0.61 

0.24 

2.23 

2.98 

1.58 

2.52 

0.09 

1.01 

2.84 

1 

1 

1 

1 

1 

3 

3 

3 

3 

49 

5.05 

0.61 

0.24 

2.23 

2.98 

0.52 

0.85 

0.03 

0.33 

0.05 

*Signifleant beyond the .01 level 

**Signifleant beyond the .05 level 

101.00* 

12.20* 

4.80** 

44.60* 

59.60* 

10.40** 

16.80** 

0.60 

6.60** 
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False Positives 

The results of the analysis of variance on false posi

tives are recorded in Table 3. There was a statistically 

significant decrease in false positives in the post-training 

session as can be seen in Figure 6. However, there was also 

a significant difference in blocks which would indicate a 

great deal of subjt̂ ct variation. The raw scores in Table 4 

indicate extreme scores for one subject, S-6, in the pe

riod 3. This unusually high score inflates the mean for 

time period 3 to a 6.7 5 value, an average that is more than 

double the mean (2.99) of the remaining seven subjects' 

scores. Figure 7 reflects the mean scores of the remaining 

subjects. 

Even though there was a significant decrease in false 

positives after training, to interpret the data as support

ing research hypothesis 2, i.e., training will decrease 

false positives, would seem to be an inappropriate conclu

sion. The false positive scores in pre-training might be 

interpreted as simply aggressive responses resulting from 

the frustration of the task. For example, during time 

period 3, subject 6 became very vocal and restless. The 34 

false positives she made were spurts of rapid slaps on the 

response lever. Other subjects were observed pressing the 

lever at various times while looking away from the display. 
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TABLE 3 

ANALYSIS OF VARIANCE SOURCE TABLE FOR FALSE POSITIVES 

Source SS df Mean Square 

Blocks 

Training (A) 

Time on Task (B) 

A X B 

Residual 

1 8 . 3 2 

5 . 1 1 

2 . 4 4 

3 . 1 0 

2 9 . 6 6 

7 

1 

3 

3 

49 

2 . 6 2 

5 . 1 1 

0 . 7 2 

1 . 0 3 

0 . 6 1 

4 . 3 3 * 

8 . 4 5 * 

1 . 1 8 

1 . 7 1 

*Signifleant beyond the .01 level 

TABLE 4 

FALSE POSITIVE RAW SCORES 

Pre-Training Post-Training 

Time Periods 

1 2 3 

Time Periods 

1 2 3 

^ 1 

^2 

^3 

^4 

^5 

^6 

^7 

' 8 . 

1 

0 

0 

0 

2 

0 

1 

0 

5 

0 

2 

0 

4 

0 

2 

1 

9 

0 

0 

0 

8 

34 

3 

0 

18 

0 

0 

0 

1 

10 

1 

1 

2 

0 

0 

0 

3 

0 

0 

1 

4 

0 

0 

0 

1 

0 

0 

0 

8 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 
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CHAPTER IV 

DISCUSSION 

The primary reason for this research was to determine 

the mental retardate's potential as a monitor. The train

ing techniques selected were based on data related to 

training normals as monitors and the limited data related 

to the mental retardate's monitoring performance. The 

following discussion is an attempt to relate the present 

findings to these data and propose possible future research. 

Practice alone does not appear to affect the monitor

ing performance of normals (Webb and Wherry, 19 60; Ware, 

Sipowicz, and Baker, 1961; Baker, Sipowicz, and Ware, 1961; 

Adams, Humes, and Stenson, 19 62). In view of these data, 

it was decided that additional variables should be intro

duced that had apparently increased monitoring performance 

in normals. 

As previously discussed, knowledge of results given 

during training for monitoring tasks was found to be effec

tive in a number of studies (Weidenfeller, Baker, and VJare, 

19 62; Hardesty, Trumbo, and Bevan, 19 63; Chinn and Alluisi, 

19 64; J. Mackv/orth, 19 64; Bevan and Turner, 19 65; Annett and 

Patterson, 19 67; Antonelli and Kahas, 19 67; Locke, 19 67; 

Halcomb and Blackwell, 3969: and Wiener, 1969). Furthermore, 

45 



46 

Adams and Humes (19 63), Wiener and Attwood (1968) , and 

Attwood and Wiener (1969) found that the improved perfor

mance under knowledge of results conditions had a positive 

transfer effect on performance under siobsequent no knowledge 

of results conditions. 

In addition to knowledge of results, increased signal 

rate was found to have a positive effect on detection per

formance (Mackworth, 19 61), and this too had a positive 

transfer effect on subsequent lower signal rate tasks 

(Wiener, 1963). 

With normals, knowledge of results followed up by 

other incentives, such as money, increased performance to a 

greater degree than knowledge of results alone (Sipowicz, 

Ware, and Baker, 19 62; Smith, Lucaccini, and Epstein, 19 67). 

Of the three research studies conducted concerning the 

retardate's monitoring performance, the Ware et al. study 

(1962) was the only one to introduce knowledge of results as 

an independent variable. The data indicate overall improve

ment under these conditions, but the decrement over time 

was not eliminated. It is interesting to note that Ware 

et al. only gave feedback for missed signals. One could 

perhaps interpret this as punishment for omissions and no 

extrinsic positive reward for detections. In the present 

research, feedback and reward were given for detections 

and false positives, while no feedback or reward was given 
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for omissions. Overall improvement was found,and the typi

cal decrement over time was eliminated. One can only 

speculate as to the degree the choice of what to reinforce 

accounted for the contrasting results. 

As noted in Chapter I, knowledge of results backed up 

by incentives and increased signal rate did not always 

increase the level of performance for normals. However, 

there was no indication that these had negative effects. 

Considering this evidence,the selection of a coml)ination 

of these variables was made in an effort to increase the 

probability of improving the retardate's monitoring per

formance. The primary goal was to determine if the retar

date could be trained, and because of this priority, 

knowledge of the specific effect that each of the foregoing 

variables had was sacrificed. The results presented in 

Chapter II indicate that the monitoring performance of the 

retardate can be significantly improved using the training 

variables selected. Thus the overall objective of this, 

research was satisfied. However, several questions ob

viously arise at this point. 

The most obvious question is the degree to which these 

results can be generalized to the entire retardate popula

tion. Although the results were significant, one should 

note the small and rather limited sample size. All subjects 

were institutionalized females ages 15 to 22 with IQ scores 
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between 38 and 69. Robinson and Robinson (1965), among oth

ers, have pointed out some of the differences between the 

behavior of the institutionalized and non-institutionalized 

retardate. Research with normals does not clearly indicate 

whether or not there are differences in the monitoring per

formance of males and females (Whittenberg, Ross, and 

Andrews, 19 56; Kirk and Hect, 19 63), nor are the effects of 

age on monitoring performance clear (Botwinick and Shock, 

19 52; Bicknell, 19 70). The results reported by Ware, Baker, 

and Sipowicz (1962) and Semmel (1965) are in disagreement 

concerning the relationship of IQ to monitoring performance. 

After reviewing the literature, Davies and Tunes (19 69) 

concluded that there is no substantial evidence of a rela

tionship betv/een the intelligence level and detection rate, 

or decrement, except where brain damage is involved. Future 

research should be conducted in such a way as to isolate 

these variables and determine if they in fact have any 

effect on performance and if so, what the relationship is. 

The second major question that should be explored 

concerns feedback. The work of Mackworth (1961), Chinn and 

Alluisi (1964), J. Mackworth (1964), Weidenfeller, Baker, 

and Ware (19 62), Loeb and Schmidt (19 60), Antonelli and 

Kahas (1967), Hardesty, Trumbo, and Bevan (1963) indicate 

that the type of feedback may significantly affect the 

monitoring performance of normals. The extent to which 
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this could affect the retardate's monitoring performance 

should be investigated. 

Closely related to feedback is the question of incen

tives. The task of enhancing the retardate's performance 

may not be closely related to normals. The research of 

Sipowicz, Ware, and Eaker (19 62), Smith, Lucaccini, and 

Epstein (1967), Wiener (1969), Bevan and Turner (1965; 

1966), Bergum and Lehr (1964), and Halcomb and Blackwell 

(19 69) seem, to support the fact that some groups of normals 

will respond positively to one incentive while another group 

may show no improvement. The advice of Siegal et al. (1967) 

to insure that one is in fact providing an appropriate rein

forcement cannot be over emphasized. Halcomb and Blackwell 

(19 69) have found this to be particularly important v/hen 

tlie task is monitoring. 

The research data on signal rate seem to indicate 

that increased rate will in some cases enhance the per

formance of normals (Mackworth, 1961; Jenkins, 1958), and 

these positive effects v/ill transfer to lov/er signal rate 

sessions (V7iener, 19 63) . For this reason, increased signal 

rate v/as used during training in the present research. 

Ho\/cver, again because of the design of the experiment, one 

cannot determine what effects, if any, this had on perfor

mance. Therefore, future research should include isolation 

of .tills variable. 
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The task requirements for the present research were 

fairly simple. Das (19 70) found that the complexity of the 

vigilance task significantly affected the retardate's per

formance. However, Das does not answer the question as to 

whether the poorer performance is due to the retardate's 

inability to cope with the increased task com.plexity or if 

he perhaps is not motivated to perform. Increasing task 

complexity will enhance performance under some conditions 

for normals. The degree to which this is true for the 

retardate should be determined. Semmel (19 65) concluded 

that the retardate's arousal level is lower than the 

norm.al's. Perhaps varying vigilance task complexity and 

incentives could provide greater insight into this problem. 

With normals,the transfer effect of prompting or cueing 

has not been found as effective as knov;ledge of results 

training. Some normals report that the task is less chal

lenging (Attwood and Wiener, 19 69). However, this coaching 

could perhaps favorably affect the retardate's monitoring 

behavior. There is no research to draw upon to answer this 

question. 

Since it appears that the retardate's monitoring per

formance can be shaped, it v/ould seem logical to investigate 

the various schedules of reinforcement. In the present 

study,a continuous schedule was used, and one would assume 
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that extinction in no knowledge of results tasks would occur 

more rapidly. However, with the end-session verbal communi

cation and the experimenter's opportunity to continually 

remind the subject of the final reward, one might not get 

the typical results found with continuous reinforcement. 

A variable that certainly cannot be overlooked is the 

experimenter effect. Although the experimenter made every 

effort to follow the same procedures for each subject, it 

would be naive to assume that all subjects perceived the 

experimenter alike. This question is raised because of 

the varying behaviors of the subjects between the training 

sessions. Some preferred to remain and discuss their per

formance at length, while others appeared anxious to leave 

after they had completed the task. In addition, some of the 

subjects would tell their friends about the research and how 

they enjoyed coming to the laboratory. 

Although one cannot generalize directly from this data, 

it seems to the experimenter that changing the motivational 

state of the retardate v/as the most significant variable. 

This is perhaps a plausible explanation for the significant 

improvement in performance. In the previous research re

lated to the retardate's monitoring behavior, the variables 

introduced failed to reduce or eliminate the decrement. In 

those studies with normals where the decrement has been 

reduced or eliminated and detections increased, there was 
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an effort to enhance motivation by providing appropriate 

reinforcements. The data of the present research would 

indicate that the retardate's performance is quite similar 

to the normal's. If provided with proper incentives, his 

performance significantly improves. Perhaps the knov/ledge 

of results, tokens, and prizes were interpreted by the m.ental 

retardate as simply symbols of success. One could go a step 

further and hypothesize that none of the variables were as 

significant as the rapport the experimenter established 

with the subject over the training sessions. The most valu

able aspect for the retardate could have been simply the 

experimenter's approval. The increased signal rate was im

portant in that it served to provide greater opportunity 

for success and subsequent approval. 

There are other questions that could be raised in 

addition to the preceding ones. This could lead one super

ficially to conclude that there is little value in this 

study, since it presents several questions and few definite 

answers. Further thought, however, certainly leads one to 

conclude that the heuristic value of this initial research 

seems almost limitless. Perhaps one should again be re

minded that the primary purpose was to determine whether or 

not the retardate's monitoring performance could be improved 

with training. In this case, the data render an affirmative 
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conclusion. Considering the positive prospects, research 

should now follov/ to answer the questions that have been 

raised. 

It seems that the most fruitful approach in all cases 

would be to maximize the motivational level. If the previ

ous research studies were repeated under high levels of 

motivation, the effect could well result in a completely 

different picture of the retardate's potential for 

monitoring. 

The fact that the data warrant programmatic research is 

clear. Hov/ever, the approach one might take would depend 

upon his interest in the problem. The many variables cited 

and their interactions could be isolated if one desired 

to follow a more atomistic pure research strategy. However, 

if one's goal is to habilitate the mental retardate in order 

to get him into the job market, it is questionable as to 

whether or not this approach would be appropriate consider

ing the time and cost factors. Perhaps a more expedient 

plan v/ould be simply to combine as many variables as pos

sible to maximize the motivational level. The relative 

merits of either approach can be argued. The major issues 

would revolve around whether more indepth comprehension of 

the uniqueness of the retardate is desired or solution of 

the iimnediate problem of preparing the retardate to fill an 

acceptable job in society. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

This research was an attempt to demonstrate that the 

retardate's visual monitoring performance could be shaped 

through increased signal rate and knowledge of results backed 

up by incentives. It was further hypothesized that these 

shaping techniques would have positive transfer effects to 

no knowledge of results, decreased signal rate situations. 

A randomized block factorial design-24 was used to ana

lyze the pre-training and post-training performance of 8 

female mental retardates. Their ages ranged from 15 to 22 

years with a mean age of 18 years. Their IQ scores ranged 

from 3 8 to 69 with a mean score of 56.1. The task was the 

detection of an aperiodic temporary pattern change of con

tinuously flashing lights. Pre-training performance was 

compared to final performance after all subjects had experi

enced four training sessions. The signal rate during the 

initial training session was high, resulting in a relatively 

easy task. The rate was decreased across training sessions, 

approaching the final difficulty of the pre-training and 

post-training tests. During training, immediate knowledge 

of results was given for correct detections and false 

positive responses. At the end of all sessions, the subject's 

score was computed by noting the correct detections minus 
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the false positives. Tokens were given to the subject based 

on her score. At the end of the final session,these tokens 

were exchanged for prizes. 

As had been predicted, training under these conditions 

significantly enhanced the retardate's performance. These 

effects transferred to the no knowledge of results task. 

Because of the experimental design, it was not possible 

to determine specifically which training variable contribu

ted most to the significant improvement in performance. 

However, the experimenter concluded that the most probable 

hypothesis was that the retardate's interest in the task 

was increased because of his continual success. Thus,the 

techniques used served to enhance the motivational level 

and the result v/as overall improved performance. 
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