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Introduction 

Retarded children of low mental age (MA 2.0-4.6) 

exhibit significant attentional deficits which impair 

learning. Performance on discrimination learning tasks 

indicates that it takes them longer than normal children 

of equal MA to begin attending to the relevant dimensions 

of the stimuli (House & Zeaman, 1958a, 1958b). Their 

attention is overly selective. Because they tend to respond 

to only one of the relevant components of a multiple cue 

stimulus they are particularly handicapped in acquiring 

skills which require attention to multiple relevant cues 

(Gersten, 1980). 

An effective training procedure for teaching complex 

(multiple cue) discriminations to children who tend to be 

overly selective in attention will be one which both (1) 

facilitates discrimination learning between the particular 

stimuli used in training, and (2) increases the degree of 

stimulus control exerted by all of the relevant cues of the 

training stimuli. This latter criteria is critical to the 

child's being able to distinguish the training stimulus in 

other situations in which some of its relevant cues become 

irrelevant (Rincover, 1978). This criteria is important to 
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word discrimination. In learning a new word it is necessary 

that each letter cue exert stimulus control so that the new 

word can be distinguished from all other words which the 

child will encounter. 

A basis for understanding the variables which must be 

taken into consideration in attempting to facilitate dis

crimination learning in mentally retarded children is pro

vided by the following areas of research -- organismic and 

stimulus variables related to attention, and errorless 

training techniques which have been used with children of 

low MA. 

Organismic Variables Related to Attention 

Although the use of the term attention has varied 

among researche·rs in the field of discrimination learning, 

the focus of their studies and experimental paradigms used 

have been quite comparable. While Zeaman and House (1963), 

pioneers in the area of discrimination learning in children, 

employ the term in a formalized Theory of Discrimination 

Learning, more recent investigators (e.g., Koegel & Lovaas, 

1978; Schreibman, Koegel, & Craig, 1973; Schover & Newsom, 

1976) avoid theoretical connotations by using an operational 

definition. Studies of attention done by both groups of 

researchers address the issue of what the subject attends 

to as a basis for distinguishing among stimuli. 



Zeaman and House (1963) designed a Two Stage Theory 

of Discrimination Learning to explain the two-choice dis

crimination learning of retardates. The first stage in

volves attending, or orienting to the relevant stimulus 

dimension. This stage is followed by the attachment of 

responses to the cues falling at different points on the 

dimensions. Dimensions are defined as broad classes of 

cues having a common discriminative property. Cues have 
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a higher informational content of a stimulus display than 

do dimensions. For example, color and form are examples 

of dimensions; yellow and red, square and circle might be 

specific cues lying on these dimensions. Although Zeaman 

and House's theory employed a one-look model, revisions by 

Zeaman (1973) and Fisher and Zeaman (1973) are multiple

look models, allowing for attention to more than one 

dimension on a given trial. 

Zeaman and House (1963) presented their subjects with 

two-choice simultaneous discrimination problems in which 

redundant cues, all relevant or a combination of relevant 

and irrelevant, were used. For example, in a two-cue task 

with form and color relevant and redundant, a blue square 

might be presented as S+ (the correct stimulus), and a 

yellow triangle as S- (the incorrect stimulus). Form and 

color would each be considered relevant to the task because 
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for each of these dimensions, one of its cues is positively 

correlated with reward, while the other is negatively 

correlated with reward. In this task the left-right posi

tion of S+ would be randomized. Thus, position of S+ would 

be irrelevant, because the correlation with reward is zero. 

In analyzing backward discrimination learning curves 

between slow and fast learners, Zeaman and House (1963) and 

Ullman and Routh (1971) have found that the difference is in 

number of trials for learning to start, rather than in rate 

of improvement once learning has started. Zeaman and House 

concluded that the chance-level stages of the curves sug

gested an attentional process, and the later sharply rising 

part indicated instrumental discrimination learning. 

In comparing retarded and nonretarded children's (MA 

2.0-4.6) acquisition scores on discrimination learning 

tasks, retardates were found to be slower in forming simple 

visual discriminations than would be expected based on their 

mental ages (House & Zeaman, 1958a, 1958b). Zeaman (1959) 

attributed the poor performance of the retarded subjects to 

their low initial likelihood of observing the relevant 

dimensions. The learning deficit of the retarded children 

was their attention to stimulus dimensions which were 

irrelevant to task mastery (e.g., position). 
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Those researchers employing an operational definition 

of attention tend to define it in terms of stimulus control 

(e.g., Ray, 1969; Reynolds, 1961; Skinner, 1953). The term 

selective ·attention is used when not all aspects of the 

stimulus control the organism's behavior (Reynolds & 

Limpo, 1969). More recently, investigators studying learn

ing impaired children applied terms such as stimulus over

selectivity (Koegel, Schreibrnan, Britten, & Laitinen, 1979; 

Lovaas, Koegel, & Schreibman, 1979), overselective atten

tion (Wilhelm & Lovaas, 1976), and overexclusive attention 

(Ross, 1976). The latter terms imply that performance is 

less than optimal. 

Researchers studying selective attention typically 

analyze the child's behavior after acquisition of a dis

crimination to determine which aspects of the stimulus the 

child used as a basis for learning the discrimination, or 

which aspects have gained stimulus control. The tasks 

employed by researchers studying selective attention in 

children involve stimuli composed of two or more cues, or 

components, which are relevant and redundant. A discrimi

nation can be made by attending to any one of them. Once 

the child reaches criterion on the task, testing is done 

by presenting one by one the individual cues of the cue 

complex. Degree of selectivity can then be determined by 
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assessing the differential response to the single cues 

(e.g., Schreibman, Koegel, & Craig, 1973). Because the 

subjects can discriminate among the stimuli in whichever 

way they wish in learning the multiple-cue discrimination, 

each child's performance reveals that child's disposition 

or "natural tendency" to exercise selectivity (Hale, 

1979). 

Data presented by a number of researchers indicates 

that the tendency to select only a portion of a complex 

stimulus is related to developmental level (Eimas, 1969; 

Hale & Morgan, 1973; Hale & Taweel, 1974; Olson, 1971; 

Schover & Newson, 1976). Eimas (1969) employed a two-choice 

simultaneous discrimination task with two, three, or four 

relevant, redundant visual cues. On tests of individual 

component learning, his subjects, kindergarten, second

grade, and fourth-grade children, were able to respond 

correctly to two, three, or four cues, the number of cues 

learned increasing with chronological age (CA) and mental 

age (MA). In the condition with four cues relevant, 

however, the kindergarteners were only able to learn about 

one cue. For the kindergarten and second graders, the 

amount learned about any one cue decreased as the number 

of relevant cues in a problem increased. 
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Hale (1979) distinguished between the component selec

tion task and tasks which tap the child's ability to attend 

selectively to specified information. In the component 

selection task it is adaptive to attend to many components, 

as the discrimination can be facilitated by using the redun

dant information. On tasks tapping the ability to attend 

selectively to specified information, selectivity of atten

tion is required for successful performance. Whereas 

younger children attend selectively in both type of tasks, 

older children are more flexible, using either broad atten

tion or selective attention, depending on the demands of 

the situation. 

Hale and Morgan (1973) provide experimental evidence 

of children's increasing flexibility of attention. In com

paring cue selection of normal four-and eight-year-olds on 

a discrimination task with color and shape relevant and 

redundant, they found that the four-year-olds showed less 

tendency to attend to both components. A comparable age 

difference in attention was not observed when verbal in

structions specified a specific dimension as relevant. 

These results were interpreted as indicative of the older 

children differentiating between conditions in which atten

tion to redundancy was functional and situations in which 

it was more useful to utilize selective attention. A 
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second experiment with eight- and 12-year-olds suggested 

that this ability appears to increase little between these 

ages. 

Much of our current knowledge concerning the extreme 

degree of selective attention exhibited by learning im

paired children is an outgrowth of the pioneering efforts 

of Lovaas, Schreibman, Koegel, and Rehm (1971). Autistic, 

retarded, and normal children were trained on a "go-no go 11 

discrimination in which the S+ (the correct stimulus) 

involved the simultaneous presentation of a visual, an 

auditory, and a tactile cue. Once a child consistently 

responded to the complex stimulus, test trials were given 

in which each cue was presented alone in order to determine 

which cue(s) controlled the child's response. The normal 

children, on the average, responded to each of the three 

cues; the retarded children, to two; and the autistic chil

dren, to only one. A serious methodological problem, how

ever, failure to control for MA, or developmental level, 

clouded interpretation of the results. From results ob

tained in this early study, it was unclear whether the ex

treme degree of selectivity of the autistic children, or 

"overselectivity 1
' was a condition unique to autistic chil

dren, or a function of the low developmental level of the 

autistic children sampled. Subsequent research by Wilhelm 

and Lovaas (1976), Schover and Newsom (1976), and Gersten 



(1980) suggests that the latter interpretation more ade

quately explains Lovaas et al. 's results. 

9 

A group of investigators in California have pooled 

their efforts in investigating the phenomenon of 11 over

selectivity 11 . Extreme selectivity of attention was ob-

served in autistic children across a variety of different 

types of discrimination learning situations--in a "go-no 

go" discrimination task involving simultaneous presentation 

of visual and auditory cues (Lovaas & Schreibman, 1971); 

in a simultaneous visual discrimination task with two 

relevant, redundant cues (Koegel & Wilhelm, 1973); and in 

a simultaneous auditory discrimination task with two 

relevant, redundant cues (Reynolds, Newsom, & Lovaas, 

1974). These studies consiste�tly reported low level 

autistic children to be more 11 overselective 11 in comparison 

to control groups of normal and/or retarded children. How

ever, j�terpretation of their results is problematic due 

to failure to adequately define characteristics of the 

autistic samples used (e.g., MA. IQ), and failure to match 

groups according to developmental level. Further, because 

these studies were not systematic in regard to the CA of 

the subjects studied, interpretation of the accumulated 

data is difficult (Gersten, 1980) . 
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Since these early studies, several investigations have 

clarified the relationship between developmental level and 

extent of selectivity in normal, retarded, and autistic 

children (Gersten, 1980; Schover & Newsom, 1976; Wilhelm & 

Lovaas, 1976). 

Wilhelm and Lovaas (1976) compared scores on tests of 

selectivity of groups of severely retarded, moderately 

retarded, and normal children following learning of a 

relevant, redundant cue discrimination task. The two groups 

of retarded children had mean MA 1 s of 6.2 and 9.4, respec

tively; the normals, 11.1. The groups were not matched on 

CA. The severely retarded group had a mean CA of 15.8 

years; the moderately retarded group had a mean CA of 14.3 

years. The stimuli used in the task consisted of three 

pictures of objects displayed on cards. On test trials 

with the cues presented separately, scores indicated that 

the low MA retardates responded to 1.6 cues; the high MA 

retardates, 2.1 cues; and the normals, all 3 cues. These 

results indicated a positive relationship between MA and 

degree of selectivity. 

Schover and Newsom (1976) conducted a more systematic 

investigation of the relationship between developmental 

level and degree of selectivity by matching groups of 

normal and autistic children on MA (3 to 9 years, with a 



11 

mean MA of 5.6 years). The groups did not differ signifi

cantly either in mean trials to criterion or in number of 

cues controlling their responses. 

Gersten (1980) matched TMR and autistic children on 

verbal skills. · His subjects, verbal TMRs, verbal autistics, 

and normal children, were between the ages of 6.0 to 9.3 

years. The children learned a visual discrimination task 

with two relevant, redundant cues (a pictoral representa

tion of two objects displayed on S+ and S- cards). Only 

the retarded and autistic groups exhibited 11 overselecti vi ty, 11 

with no significant difference between the two groups. 

The accumulated research concerning the relation of 

organismic variables to attention reveal two major problems 

of low MA retarded children which an educator must consider 

in attempting to teach them skills which require attention 

to multiple relevant cues. One deficit of retarded chil

dren of low MAs is a low initial probability of orienting 

to the relevant stimulus dimensions, resulting in a slow 

rate of discrimination learning (Zeaman & House, 1963). 

Another problem is that when they finally do learn to dis

criminate S+ from S-, their ability to distinguish s+ is 

based on only one aspect of the stimulus situation (Gersten, 

1980). For practical purposes, the degree to which the 

discrimination can be considered "learned" is questionable 

(Rincover, 1978). 
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In addition to being related to developmental level of 

the subject, which aspect(s) of the stimulus a subject 

attends to is also related to characteristics of the stimu

lus itself (Koegel & Schreibman, 1974). 

Stimulus Variables Affecting Selectivity of Attention 

Much of our current knowledge on the effect of char

acteristics of the stimulus and its method of presentation 

on attention is based on research with animals. Classic 

studies by Pavlov (1927/1960), Lashley (1938), and Reynolds 

(1961) revealed that presentation of a given stimulus does 

not assure that control will be exerted by all aspects of 

the learning situation. These studies underscore the 

importance of distinguishing between the "physical stimulus" 

impinging on the organism in the experimental situation, and 

the "effective stimulus," that part of the stimulus con

trolling the organism's behavior (Garner, 1970; Mackintosh, 

1975b). Additionally, these studies have created an interest 

in determining the precise variables which determine what 

becomes the "effective stimulus" for the organism 

(Johnson, 1970). 

Most recent research concerning selective attention in 

animals has been derived from blocking and overshadowing 

paradigms (Riley & Roitblatt, 1978). The phenomenon termed 

"blocking" occurs when prior training of one cue (A) of a 
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compound (AB) prevents conditioning to the other cue (B). 

Results of experiments on blocking are generally interpreted 

as an indication that blocking occurs when the pretrained 

cue (A) becomes a valid signal for reinforcement, and when 

B predicts no information about reinforcement that cannot 

already be predicted by A alone (e.g., Johnson, 1970; 

Mackintosh, 1978; Riley & Leith, 1976). In other words, 

"subjects do not resample when they are correct" (Trabasso 

& Bower, 1968, p. 205). Blocking has been demonstrated in 

both classical conditioning (Kamin, 1969) and operant 

(Johnson, 1970; Johnson & Cumming, 1968; Mackintosh, 1971; 

Trabasso & Bower, 1968) paradigms. 

Kamin (1969) gave one group of rats conditioned emo

tional response (CER) training with a noise stimulus prior 

to introducing a light stimulus with the noise. On test 

trials there was evidence of blocking; there was no sup

pression of responding to the light when it was presented 

alone. The performance of a baseline group receiving only 

compound (light plus noise) trials was significantly dif

ferent from the group given pretraining with noise. There 

was no _significant difference on test trials to the light 

cue between the group given the "blocking condition" and a 

group which had only been given training trials to the 

noise alone, suggesting that the blocking condition 
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produced "literally no conditioning" to the light. 

Similarly, using an operant paradigm, Johnson and 

Cumming (1968) first pretrained pigeons on a single cue 

visual discrimination. They found "blocking" of acquisi

tion of stimulus control by another visual component added 

to the S+. In addition, they discovered that response to 

the individual components of a compound S+ was influenced 

by single stimulus training before or after compound stimu

lus training. 

Blocking has also been demonstrated in sophisticated 

human subjects (Trabasso & Bower, 1968). Groups of col

lege undergraduates were given training to discriminate 

between cards displaying different shapes and position of 

dots. (Previous research with control subjects involving 

the single cues revealed that the dot cue is learned faster 

than the shape cue.) One group had both cues relevant 

during training and overtraining. Of 89 subjects, 45 

learned only the dot cue; 31 learned only the shape cue; 

and 13 learned both cues. Four additional "blocking" 

conditions were conducted. Data from two groups in which 

the added relevant cue had been irrelevant during initial 

training revealed that no subject learned its relevance. 

Two other groups had initial training with only one of the 

cues and the added cue was therefore novel. Only 8% of 

--



the subjects learned the added cue. The probability that 

it was learned increased with its salience--a greater 

proportion of subjects learned the added dot cue than the 

added shape cue. 
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A similar experiment revealed the need for distinguish

ing between 1
1 noticing 11 and "the functional use" of a cue 

(p. 85). In this experiment Trabasso and Bower (1968) 

trained students to discriminate between four-letter clus

ters, with the letter in the second position the only 

relevant cue. Once criterion was met, an additional letter 

was made relevant. Even though the subjects were required 

to verbally label (and thus notice) each cue, "functional 

use" by the added cue did not occur. 

When blocking is exhibited, the subject learns to 

ignore a redundant, noninformative cue. Kamin (1969) and 

Mackintosh (1975b) found that this process does not occur 

on the first compound trial, but, rather develops in sub

sequent trials. On the first compound trial, Bis a 

novel stimulus and organisms typically attend to it. Kamin 

(1969) provided evidence that his subjects, rats, attended 

to B on the first trial it was introduced. Following CER 

conditioning trials with cue A relevant, on the first 

trial with AB there was an attenuation of the suppression 

which would have occurred if the new element had not been 
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added. However, blocking was exhibited following reinforce

ment of this transitional trial; the suppression on the 

second compound trial returned to the level exhibited with 

only A relevant. 

To prevent blocking, B must be made informative 

(Mackintosh, 1978). An effective method is a surprising 

change in reinforcement from that employed during prior 

conditioning. For example, Kamin (1969) found that an 

increase in shock intensity during compound conditioning 

trials resulted in significantly more suppression than 

occurred with animals receiving the same degree of shock 

(low or high) during single cue and compound conditioning 

trials. Mackintosh, Bygrave, and Picton (1977) observed 

that the surprising omission of an expected second shock 

after each compound conditioning trial also attenuated 

blocking. 

The timing of the change in reinforcement is critical 

(Mackintosh & Turner, 1971). In this experiment, if the 

newly introduced cue was accompanied by a change in rein

forcement, it gained stimulus control. However, if no 

change in reinforcement occurred on this first compound 

trial, the novelty of the second cue was reduced, and a 

subsequent change in reinforcement did not reduce blocking. 

Even a small number of compound trials (four) with unchanged 



·; 

reinforcement significantly impaired later learning about 

the added cue. 

In blocking experiments in which there is a delayed 

change in reinforcement, the change in reinforcement is 

ineffective in attenuating blocking because the subjects 

have already learned to ignore the uninformative cue: 
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"What is learned . . • is that the stimulus predicts 

nothing important, and this learned contingency can then 

interfere with subsequent learning of other contingencies" 

(Riley & Leith, 1976, p. 142). 

The phenomena of "learned irrelevance 11 applies not 

only to blliocking paradigms, but also to the related over

shadowing paradigm (Mackintosh, 1975a). "Overshadowing" 

is the term coined by Pavlov (1927/1960) to describe the 

occurrence of a more intense cue preventing acquisition of 

control by a less intense cue. Subsequent research by other 

investigators suggests that overshadowing results from un

equal correlation with reinforcement or from differences in 

salience or discriminability. Overshadowing is related to 

differential rates of conditioning to the two cues. 

In a situation with two equally salient cues, the more 

valid cue, the one associated with a better schedule of 

reinforcement, overshadows the less valid cue (Egger & 

Miller, 1963; Wagner, Logan, Haberlandt, & Price, 1968). 
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Egger and Miller (1963) arranged an experiment in which B 

was redundant in predicting reinforcement by scheduling B 

to come on after the onset of A. Significantly greater 

conditioning occurred to A, the informative cue, than to 

B, the redundant cue. Wagner et al. (1968) found a parti

ally reinforced light cue was more likely to be an effec

tive stimulus when presented alone following use of a 

"common cue" in compounds containing auditiory cues less 

highly correlated with reinforcement than after being paired 

with auditory cues more highly correlated with reinforce

ment. 

Classical conditioning experiments by Pavlov (1927/ 

1960) and Kamin (1968) indicate that when two equally valid 

stimuli are used in conditioning, the more salient cue 

overshadows the less salient. Pavlov noted that when a 

weak visual stimulus was delivered with a more intense 

auditory stimulus, a dog exhibited no conditioning to the 

weak stimulus. The weak stimulus was, however, able to 

become associated with the delivery of food when it was 

reinforced while being presented alone on conditioning 

trials. 

Kamin (1968) conducted a series of classical condition

ing experiments in order to determine whether overshadowing 

is due to the relative salience per se, or to differential 
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rates of conditioning. These e�periments involved CER con

ditioning in which the conditioned stimuli (CS's) were a 

diffuse light and either a low (SOdb) or high (80 db) in

tensity noise. A study in which groups of rats were con

ditioned to each cue separately revealed that conditioning 

was much faster to the ligh� than to the weak noise, and 

occurred at roughly the same rate to the light and the 

high intensity noise. In another study involving two-cue 

conditioning, overshadowing was found with the light-low 

noise compound, but not with the light-high intensity 

noise compound. 

While these experiments suggested that overshadowing 

., was due to different rates of condi tioaing of the cues, a 

subsequent experiment added more support for this hypothe

sis. Kamin had previously· found that an intense US (a 

strong shock) used in CER conditioning reduces differences 

in the rate of conditioning of CS's of different intensi

ties. He therefore employed a strong shock in two-cue 

conditioning and found no overshadowing with either the 

light plus low intensity noise or light plus high inten

sity noise condition. Kamin concluded that overshadowing 

is not a direct result of the relative intensities of the 

two cues per se, but, rather, depends upon differential 

rates of conditioning. 



Kamin's (1968) experiments also indicated that over

shadowing could be predicted from a determination of the 

rates of acquisition of conditioning to the separate cues 
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of a given compound. This prediction extended to a determi

nation of summation, or the degree to which the compound 

conditions more quickly than either cue presented alone . 

When one cue conditions much faster than the other, the 

compound conditions at roughly the same rate as the more 

effective cue alone. However, when the two cues are 

roughly equal in rate of acquisition, the conditioning to 

the compound is faster than conditioning to either cue 

alone. 

Confirmation and extension of Kamin's findings came 

from studies by Trabasso and Bower (1968) and Miles and 

Jenkins (1973). Trabasso and Bower concluded from their 

overshadowing experiments with human subjects that the 

relative salience, or discriminability, of two cues deter

mines the degree to which one- and two-cue learning occurs. 

To the extent that the relative saliences approached 

equality, the proportion of two cue learners increased. 

Miles and Jenkins (1973) trained pigeons on an operant 

"go-no go" discrimination task with successive presenta

tions of positive and negative stimuli, The discrimin

ability of the noise cue was fixed, while the 
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distinguishability of a brightness cue was varied (from 

high intensity, L
1

, to low intensity, LS, to darkness, D).

A one-cue auditory control group learned a tone-no tone 

discrimination; five light control groups had L1 as S+ and

L
2

, L
3

, L4
, LS, or D as S-; and five two-cue groups had a

tone plus L
1 

as S+ versus no tone plus L
2

, L
3

, L
4

, L
S

, or 

D as S-. 

Among groups given one-cue light training and groups 

given two-cue training, the more distinguishable the dif

ference in brightness between S+ and S-, the more rapidly 

learning occurred. The rate of learning of the tone-only 

group fell in an intermediate position between the extremes 

of the light�only groups. 

Miles and Jenkins observed summation in all of the 

two-cue groups; learning was faster in each two-cue group 

than in each of its respective tone or light control groups. 

However, as discrirninability of the brightness cue 

increased (1) the contribution made by the tone to acquisi

tion, as determined by reduction in S- responses, de

creased, and (2) the control by the tone cue when it was 

presented alone on test trials decreased. In spite of 

some overshadowing by the brightness cue in conditions in 

which it was most distinguishable, learning was fastest in 

these conditions . 
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In the sense that the occurrence of overshadowing is 

a result of one cue conditioning at a faster rate than the 

other, overshadowing resembles blocking. Mackintosh (1975a) 

states: 

Since A conditions more rapidly than B, A will 

be established as a reliable signal for rein

forcement after a number of reinforced compound 

trials, while B will have acquired little asso

ciative strength. At this point . . .  the 

situation will be analagous to that obtained in 

experiments on blocking: The presence of B 

predicts nothing that is not already predicted 

by A alone. {p. 284) 

Studies of overshadowing which have involved the mani

pulation of cue salience, or discriminability, provide 

evidence that more intense or more discriminable cues gain 

stimulus control more quickly than less salient cues. In 

teaching one- or two-cue discriminations, the degree to 

which the experimenter manipulates cue salience influences 

the rate of learning (Kamin, 1969; Miles & Jenkins, 1973). 

Because of the potential learning benefits to be derived 

from increasing the discriminability of stimuli, researchers 

have investigated a variety of methods of stimulus emphasis 
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only some of which have been found effective in facilitating 

discrimination learning. 

Stimulus Manipulations Designed to Enhance Discrimination 

Learning 

Mackintosh (1975b) offers two explanations why a sub

ject might perform poorly on a difficult discrimination. 

The subject may not be attending to the relevant cue(s), 

or.the cues may be indistinguishable to the subject. One 

technique cited in the literature as both directing the 

subject's attention to the relevant cues and increasing the 

difference (or distinguishability) between the relevant 

cues is transfer-on-a-continuum (Trabasso, 1963). This 

procedure involves first training the subject on an easier 

discrimination in the same dimension, and then gradually 

reducing the difference between S+ and S-. 

Lawrence (1952) provided experimental evidence of the 

efficacy of transfer-on-a-continuum training in teaching 

rats a brightness discrimination between two middle grays. 

Learning was more rapid when subjects were first trained on 

an easy light gray vs dark gray discrimination than when 

training was given only to the final discrimination. 

Learning was most efficient when the transition to the final 

discrimination was gradual rather than abrupt. Lawrence 
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suggested that the technique's effectiveness was in making 

the relevant dimension (i.e., brightness) dominant. 

Zeaman and House (1963) also recognized the efficacy 

of procedures designed to increase the attention value of 

the relevant dimensions, so that the subject does not orient 

toward irrelevant aspects of the stimulus. One method they 

devised involved an object-to-pattern transfer (House & 

Zeaman, 1960). House and Zeaman first taught the children 

color-form object discriminations. They then found that 

the transfer to the more difficult color-form pattern dis

crimination was easily accomplished by the children. House 

and Zeaman determined that the easier discrimination focused 

attention on the relevant dimensions, and that attention was 

then transferred strongly to the difficult pattern problem. 

Spiker (1959) also hypothesized that a large difference 

in the relevant dimension would result in rapid orientation 

to the relevant stimulus dimension, and, consequently, 

faster solution. In two experiments involving a brightness 

discrimination with preschool children, his prediction was 

confirmed. Experimental evidence that the effect of in

creasing the physical differences between the cues of S+ 

and S- is on attention was provided by Shepp and Zeaman 

(1966). After finding that larger physical differences 

between the cues of S+ and S- resulted in faster solution, 
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they analyzed the learning curves. The slope of the curves 

led them to infer that the effect was on attention rather 

than learning. Fisher and Zeaman (1973) concluded that 

the probability of attending to a given dimension is in

fluenced by the physical difference between the cues of 

that dimension. 

"Errorless training" was an outgrowth of transfer-on

a-continuum. Terrace (1963a, 1963b) coined the term to 

describe procedures that result in discrimination learning 

with virtually no errors as a result of a slow transition 

from an easy to a difficult discrimination. Only after 

establishing a response to the S+ is the S- introduced. 

For training to be errorless, it is important not to give 

too much conditioning to S+ before the introduction of S-. 

Terrace demonstrated the effectiveness of this procedure 

by training pigeons to acquire a color discrimination with 

no response to S- (1963a), and to make a transfer from a 

color discrimination to a more difficult line orientation 

discrimination errorlessly (1963b). In the first study 

Terrace trained pigeons to make a red-green discrimination. 

Initially s+ differed from S- in wavelength, and was .:. 

brighter and of longer duration than S-. S- brightness 

and duration were gradually increased until S+ and S- dif

fered only in wavelength. 
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In the second study, errorless procedures of fading 

with superimposition were used to errorlessly transfer 

control from a red-green discrimination to a vertical

horizontal discrimination. The color discrimination was 

trained in the same manner as in the previous study. The 

transfer of control was accomplished by first superimposing 

a vertical line on the red background and a horizontal line 

on the green background. The color backgrounds were then 

gradually faded out. 

After Terrace's demonstrations of the effectiveness 

of "errorless training," a large body of research accumulated 

in an attempt to assess the efficacy of errorless procedures 

in teaching new skills to children of low developmental 

levels. The advantages of errorless procedures over 

training in the final discrimination only (trial-and-error 

procedures) include increased efficiency of training due 

to fewer errors (Egeland & Winer, 1974; Hively, 1962; 

Powers, Cheney, & Agostino, 1970), and reduction of feelings 

of failure and frustration (Egeland, 1975). For retarded 

children in particular, an important advantage is the 

elimination of perseverative error patterns. For retardates 

who appear to be untrainable due to perseveration of re

sponse with traditional teaching methods, errorless 



procedures provide a means of uncovering their learning 

potential on selected tasks (Touchette, 1968). 
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Terrace's procedures differed from transfer-on-a

continuurn to the extent that he increased the initial dis

criminability between S+ and S- by creating a large dif

ference in dimensions other than the relevant dimension. 

As the subsequent discussion on "errorless training" 

techniques reveals, making the initial discrimination "easy" 

and therefore "errorless" does not guarantee that transfer 

to the relevant stimulus dimension will eventually occur 

(Schwartz, Firestone, & Terry, 1971). 

In some of the early studies a brightness, or in

tensity prompt was used to enhance the discriminability 

between S+ and S-. · Errorless procedures using brightness 

prompts were generally effective with low-level children 

if prompting were faded out gradually enough (Sidman & 

Stoddard, 1966, 1967). 

Moore and Goldiamond (1964) reported that errorless 

procedures were superior to trial-and-error in teaching 

three- to five-year-olds to find matches to sample forms 

and letters. After establishing a response to S+, a form 

on a bright background, a S- of low intensity was also 

presented. The intensity difference �as gradually reduced. 

All children given errorless training transferred stimulus 



control from brightness to form with almost no errors; 

discrimination with trial-and-error was difficult for the 

children. 
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Although Sidman and Stoddard (1966, 1967) found 

brightness fading superior to trial-and-error in establish

ing a form (circle-ellipse) discrimination in very low MA

retardates (as low as 2.2), modifications in their initial 

program were necessary. Training began with a simple 

brightness discrimination: S+ was a circle on a bright 

background; S- was dark. The first program was similar to 

that used by Moore and Goldiamond (1964). However, 

simultaneous fading out of the brightness cue and fading 

in of the ellipse was too difficult for some of the sub

jects. The program was therefore changed to establish a 

transfer of stimulus control from the already established 

"bright vs. dark" to "form vs. no-form" to "circle vs. 

ellipse." This was accomplished by first fading out the 

brightness cue by gradually making S- as bright as S+ (this 

constituted "form vs. no-form") and then gradually fading 

in the ellipse. 

Investigators attempting to enhance the discrirnin

ability between cues have used a wide variety of perceptual 

arrangements. Trabasso and Bower (1968) cite several of 

them: 



background-contrast arrangements, the physical 

difference between the several values of an 

attribute, the use of various emphasizers which 

themselves are not differential cues but which 

point to a differential cue (c.f. Trabasso, 

1963), the intensity or "vividness" of a par-

ticular stimulus component, and so forth. (p. 51) 

Research indicates, however, that use of some of 

these emphasizers may not always be effective, and may, 

in fact, retard learning in both normal and learning im

paired children (Koegel & Rincover, 1976; Rincover, 1978; 

Schreibrnan, 1975; Schwartz, Firestone, & Terry, 1971). 
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In these studies the prompt was an "extra guiding stimulus" 

(Koegel & Rincover, 1976), and the children failed to trans

fer response from the prompt to the training stimulus. 

For example, Koegel and Rincover (1976) found with 

both normal and autistic children that trial-and-error was 

more effective in teaching form and auditory discriminations 

than errorless training with a color prompt. Similarly, 

Mccleave (cited in Schwartz, Firestone, & Terry, 1971) was 

unsuccessful in using a size difference between S+ and S-

as a prompt in training a young child to discriminate a 

backward c from a correctly oriented C. The child finally 

learned the discrimination when a different prompt was 

-



employed. The procedural modification entailed initially 

using a letter O as the S-. Gradually the o opened into 

a backward C. 
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In their review of fading experiments, Schwartz, 

Firestone, and Terry (1971) implicated "blocking" or "over

shadowing" effects as the cause for such lack of success in 

transferring stimulus control from the external prompt to 

the training stimulus. They concluded: 

Fading on dimensions which explicitly focus the 

S's attention toward the required higher-order 

invariances should be more efficacious than 

fading on dimensions which serve only to make 

the initial discriminations easy and therefore 

error less. (p. 84) 

Schwartz et al. (1971) compared two fading techniques 

with trial-and-error procedures in teaching first graders 

to discriminate between symmetric and asymmetric drawings. 

A saturation difference was used as the prompt. In the 

standard training group both the asymmetric and symmetric 

figures were of 100% brown saturation. In both prompt 

groups initially only the asymmetric drawings were of 100% 

saturation. In the first prompt group, the entire area of 

the symmetric figure was gradually increased from 0% satu

ration to 100% saturation. In the second prompt group, one 

--
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half of the symmetric design was initially saturated, and 

thus appeared two-toned around its axis of symmetry. Fading 

for this group involved a gradual increase in saturation of 

the unsaturated half. 

There was no significant difference between the trial

and-error group and the second prompt group in number of 

children attaining the concept, although the prompted sub

jects required more trials to solution. A signifi�antly 

smaller proportion of subjects in the first prompt group 

solved the problem than in the other two groups. 

Schwartz et al. explained the results in terms of 

"blocking" and "overshadowing." They concluded that the 

saturation prompt, chosen by them because of its saliency, 

had likely been the cue initially attended to by the sub

jects. With its removal, the children in the first prompt 

group had the task of "searching for a new hypothesis with 

no particular guidance as to where to start" (p. 84). In 

the second prompt group, they believed the prompt was "more 

closely tied to the critical dimension" (p. 84), enhancing 

the likelihood that the critical dimension would be noticed. 

Schwartz et al.'s hypothesis that a salient external 

prompt overshadows a relevant cue has received experimental 

support by Fields (1979). In a fading with superimposition 

task with pigeons, transfer of stimulus control was less 
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readily accomplished when the external cue was very salient 

than when it was less salient. 

In contrast to the limited success of such "extra

stimulus prompts 11 (Schreibman, 1975), use of within-stimu

lus prompts" which exaggerate the relevant component of 

the training stimulus have been consistently shown to be 

effective in teaching discriminations to normal, retarded, 

and autistic children of low developmental levels 

(Guralnick, 1975; Rincover, 1978; Schreibman, 1975; 

Wolfe & Cuvo, 1978). 

Schreibman (1975) demonstrated the superiority of 

within-stimulus prompting over extra-stimulus prompting in 

teaching visual and auditory discriminations to low-level 

autistic children. The discrimination task utilized 

stimuli which were identical except for one feature. 

Extra-stimulus prompting on visual tasks involved pointing 

to the card on which the S+ was depicted. On auditory 

tasks, the extra-stimulus prompt was a buzzer presented 

simultaneously with the correct syllable. Prompts were 

gradually faded out. Within-stimulus prompting on visual 

and auditory tasks involved presenting the relevant com

ponent alone and in exaggerated intensity, followed by a 

gradual reduction of the exaggeration and fading in of the 

remainder of the forms or syllables. Although the subjects 



failed to learn the discriminations when extra-stimulus 

prompting was used, they usually acquired the discrimina

tions when within-stimulus prompting was used. 
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Similar findings were obtained by Wolfe and Cuvo (1978) 

in teaching letter discriminations to mental retardates of 

mean MA of 3.1 years. Within-stimulus prompting of distinc

tive features of the letters resulted in the acquisition of 

a significantly larger proportion of letter discriminations 

than extra-stimulus prompting (pointing to S+). 

Only one study of within-stimulus prompting has in

volved discrimination training with multiple relevant cues 

(Rincover, 1978). Rincover compared not only within

stimulus versus extra-stimulus prompting, but also the use 

of emphasis of a distinctive feature or a nondistinctive 

feature in the two procedures used. Thus, there were four 

conditions: within-stimulus distinctive feature fading, 

within-stimulus nondistinctive feature fading, extra-stimu

lus distinctive feature fading, and extra-stimulus non

distinctive feature fading. The discrimination task in

volved multiple component stimuli, three-letter words. 

However, only the initial letter was prompted. Within-stimu

lus prompting (i.e., an exaggeration of a feature within 

the letter) was more effective than extra-stimulus prompting 

(i.e., a spatially separate exaggeration of the feature). 
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In fact, none of his low level autistic subjects learned 

any of the discriminations when extra-stimulus prompting 

was used. Within-stimulus prompting of a distinctive 

feature found only in S+ was more effective than within

stimulus prompting of a nondistinctive feature common to 

S+ and S-. All of the training discriminations were 

acquired with the former procedure; only 50% with the lat

ter. Results suggested that those 50% were responding to 

features of the S+ letter other than the feature prompted 

during training. 

In Rincover's study, although within-stimulus distinc

tive feature prompting was effective in teaching the dis

crimination to all of the subjects, only the one letter 

that was prompted was learned. When the prompted letter 

was made irrelevant during testing, the discrimination was 

lost. Thus little learning of the word had occurred; only 

the prompted letter was learned. 

The educational benefits to be derived from the use of 

within-stimulus prompts with low MA children have just 

begun to be explored. Within-stimulus prompts of distinc

tive stimulus features are more effective than external 

prompts, and are more efficient than brightness prompts 

since they do not require technical equipment or the 

elaborate preparation of slides. However, the extent to 
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which within-stimulus prompts can be useful in teaching 

multiple cue discriminations to low-level children has only 

been touched upon (Rincover, 1978). It is unclear to what 

extent "blocking" or "overshadowing" by the prompted cue 

actually interferes with multiple cue learning in children 

who have a tendency to be overly selective in response to 

stimuli anyway (Gersten, 1980; Schover & Newsom, 1976; 

Wilhelm & Lovaas, 1976). The extent to which enhancing the 

discriminability or salience of all cues of s+ through 

within-stimulus prompting might facilitate learning of 

the discrimination as well as enhance multiple cue learning 

can only be surmised from the current research literature. 

Although within-stimulus prompts of distinctive 

features have been shown to be more effective than within

stimulus prompts of nondistinctive features in teaching 

letter discriminations (Rincover, 1978), the efficacy of 

using total prompting of the entire configuration of a let

ter has not been compared with other types of within-stimu

lus prompts. Indirect evidence for the possible utility 

of within-stimulus prompting of the total configuration of 

S+ comes from the effectiveness of brightness prompts 

which illuminated the entire S+ rather than just a distinc

tive feature of it (Moore & Goldiamond, 1964; Sidman &

Stoddard, 1966, 1967). 
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The use of prompting procedures involving distinctive 

features is based on the work of Gibson (1969) who hypothe

sized that processing of distinctive features is involved 

in letter discrimination. Gibson devised a list of 12 

distinctive features which entailed different arrangements 

of straight lines, curves, redundancy, and discontinuity. 

According to her perceptual analysis, individual letters 

are distinguished by the number and arrangement of their 

distinctive features. 

Validity of the feature list was initially assessed 

by an error matrix obtained with four-year-old nonreaders. 

Confusion errors were correlated with degree to which the 

pairs of letters shared common features. Degree of spatial 

overlap was also correlated with errors. A larger number 

of correlations in the correct direction were found between 

errors and shared features than between errors and overlap 

measures. However, Gibson did not believe percent of 

features shared would be as adequate a measure for judging 

the feature list as a weighing of the features for "rela

tive uniqueness" or "discriminability. 11 A multidimensional 

analysis of the confusion matrix yielded three dimensions: 

straight-curve, relative diagonality, and a dimension 

described as "complexity." Using a subset of the alphabet, 

nine letters, all possible pairs were presented to subjects 
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for 1
1 same-different 11 judgments. High- and low-confusion 

pairs were predicted well by the analysis of the confusion 

matrix. For seven-year-olds diagonality was low in dis

criminability; curve-straight was very discriminable. For 

example, even when the global shape of letters was very 

similar, letters such as P and F, which differed on a very 

discriminable feature, were almost never confused and the 

1
1 same-different11 response had a short mean latency. 

A problematic finding was that latency for same judg

ments was not longer than for different judgments as would 

be expected if the analysis of letter shapes involved com

parison of every feature before the discrimination is made. 

Gibson concluded: 

It is obvious that much more thinking and research 

will be necessary before we can say how the per

ceptual process uses distinctive features for 

discrimination. (p. 91) 

Garner (1979) did not believe the evidence for only

feature processing was adequate to conclude that it was the

basis of letter discrimination. He believed there are dual

aspects of letters: component, or attribute properties, as

well as wholistic properties. Features are only one of the

component properties of letters; template and configural

(e.g., symmetry, repetition) properties are two types of

-
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wholistic aspects. Garner stated that distinctive feature 

studies have put too rigid a requirement on the idea of 

template processing: 

Wholistic ideas like simple whole and sometimes 

template are often defined by default, and the 

burden of proof is on the template--that is in 

fact used. If, however, we can find positive 

definitions for the wholistic properties, we may 

discover that the analytic or component processes 

will not be so readily accepted as primary in 

perception and information processing . . . .  It 

is clear . that configural properties do in-

fluence discriminability. And we may also want 

to keep in mind the possibility that letter dis

crimination is carried out with a template form 

of processing, and that the emergence of component 

properties in our analysis is partly artifactual. 

(p. 131) 

Ten years after Gibson's comments as to the necessity 

of further investigation of the underlying mechanism in 

perceptual differentiation of letters, Garner concluded 

"that we have more problems to solve about letter percep-

tion than we have so far solved." (p. 143) 
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Because the role of feature processing versus tem

plate processing in letter differentiation is unclear, an 

investigation of the relative advantages of within-stimulus 

distinctive feature and within-stimulus total (entire con

figuration exaggerated) prompting is warranted. 

The purpose of this study is to evaluate the effective

ness of different methods of using within-stimulus prompts 

and traditional discrimination learning procedures (no 

prompt) in teaching multiple cue visual discriminations to 

mentally retarded individuals of low MA. The training 

stimuli consisted of two-letter "words." 

Five treatment conditions were utilized: 

(1) Within-stimulus distinctive feature (WSDF) prompt

ing of one letter cue. 

(2) Within-stimulus distinctive feature (WSDF) prompt

ing of both letter cues. 

(3) Within-stimulus total (WST) prompting of one

letter cue. 

(4) Within-stimulus total (WST) prompting of both

letter cues. 

(5) No prompt (trial-and-error).

The effectiveness of these procedures in facilitating 

discrimination learning of the training stimuli and the 
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effect of these procedures on the degree of two cue learning 

were evaluated. 

Retarded children of low MA's (2.0-4.6) have a very 

low initial probability of attending to the relevant dimen

sions of a pattern discrimination without prompting 

(Zeaman & House, 1960; 1963). In children of low develop-

mental levels, within-stimulus distinctive feature prompt

ing has been shown to facilitate acquisition of discrimina

tions relative to no prompting (Schreibman, 1975). In

direct evidence for the utility of prompting the entire 

configuration of s+ comes from the effectiveness of bright

ness prompts which illuminated the entire S+ rather than 

just a distinctive feature of it (Moore & Goldiamond, 1964; 

Sidman & Stoddard, 1966, 1967). In addition, animal stu

dies of discrimination learning have found that an increase 

of cue salience accelerates the learning rate of a given 

cue (Kamin, 1968; Miles & Jenkins, 1973). The research 

literature provides no evidence for predicting the rela

tive effectiveness of within-stimulus distinctive feature 

versus total prompting in teaching letter discriminations. 

Relevant to prompting of two-cue stimulus compounds 

are studies of "blocking" and "overshadowing." Learning 

has been found to be more rapid with two salient cues 

than with one salient cue and one less salient cue 
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(Kamin, 1968). When one cue is salient and the other less 

salient, the more salient cue "overshadows" the less 

salient cue. The organism learns the more salient or dis

criminable cue first. Since reinforcement can be perfectly 

predicted from it, no attempt is made to learn the less 

salient cue {Mackintosh, 1975a). However, when both cues 

have equal saliences, the organism tends to learn about 

both cues (Kamin, 1969; Miles & Jenkins, 1973; Trabasso & 

Bower, 1968). 

Based on this experimental data, the following hypoth

eses were proposed: 

{1) All prompt conditions will require fewer trials 

to criterion than the no prompt condition. 

(2) Within-stimulus distinctive feature prompting of

two cues will require fewer trials to criterion than within

stimulus distinctive feature prompting of one cue. 

(3) Within-stimulus total prompting of two cues will

not be significantly different than within-stimulus dis

tinctive feature prompting of two cues in number of trials 

to criterion. 

(4) Within-stimulus total prompting of two cues will

not be significantly different than within-stimulus dis

tinctive feature prompting of one cue in number of trials 

to criterion. 
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(5) Within-stimulus total prompting of two cues will

require fewer trials to criterion than within-stimulus 

total prompting of one cue. 

(6) Within-stimulus total prompting of one cue will

not be significantly different than within-stimulus dis

tinctive feature prompting of one cue in number of trials 

to criterion. 

(7) Within-stimulus total prompting of one cue will

not be significantly different than within-stimulus dis

tinctive feature prompting of two cues in number of trials 

to criterion. 

(8) Within-stimulus distinctive feature prompting

of two cues will result in a greater degree of two-cue 

learning than within-stimulus distinctive feature prompt

ing of one cue or no prompt. 

(9) Within-stimulus distinctive feature prompting of

one cue will not be significantly different than no prompt 

in the degree of two-cue learning. 

(10) Within-stimulus total prompting of two cues will

not be significantly different than within-stimulus dis

tinctive feature prompting of two cues in the degree of 

two-cue learning. 

,11) Within-stimulus total prompting of two cues will

not be significantly different than wittlin-stimulus



distinctive feature prompting of one cue in the degree of

two-cue learning. 
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(12) Within-stimulus total prompting of two cues will

result in a greater degree of two-cue learning than within

stimulus total prompting of one cue or no prompt. 

(13) Within-stimulus total prompting-of one cue will

not be significantly different than within-stimulus dis

tinctive feature prompting of one cue in the degree of 

two-cue learning. 

(14) Within-stimulus total prompting of one cue will

not be significantly different than no prompt in the 

degree of two-cue learning. 

(15) In conditions in which only one cue is prompted

(WSDF prompting of 1 cue, WST prompting of 1 cue), on tests 

of stimulus control exerted by each cue, there will be a 

greater degree of correct response to the prompted cue 

than to the unprompted cue. 

(16) Within-stimulus total prompting of one cue will

not be significantly different than within-stimulus dis

tinctive feature prompting of one cue on tests assessing 

the subject's ability to maintain the discrimination when 

a new S- shares more distinctive features with the S+ 

than the original S- used in training. 



Method 

Subjects 

Eight mentally retarded persons (six males, two fe

males) participated in �his expiriment. �Four subjects 

attended Opportunity School, a Port Arthur Independent 

School District independent living skills treatment pro

gram for mentally retarded adolescents. Four subjects 

were students in the day school treatment program for the 

mentally retarded at the Beaumont State C.enter for Human 

Development. All subjects were diagnosed as mentally re

tarded by adaptive and individual intelligence measures 

specified by Texas Education Agency guidelines. 

Eight potential subjects were randomly selected from 

those of ages 10-26 with MA range 2.6-3.6 years and IQ 

range 15-35. Minimum expressive language skills, func

tional use of at least five �ords was required for selec

tion as a potential subject. All potential subjects were 

determined to have normal visual acuity by an optometrist 

or opthamologist. All had adequate physical skills 

necessary to lift the stimulus cards. One of the poten

tial subjects was excluded from the study because of a 

failure to respond to the pretraining materials. A re

placement was selected. 

44 
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The eight participants in the study ranged in chrono-

logical age from 13-8 to 26-7 (mean CA 17-3). IQ and MA

data were obtained from the Stanford-Binet Intelligence

Scale and the Slosson Intelligence Test. IQ's ranged

from 16 to 32 and MA's ranged from 2-7 to 3-6 (mean MA

3-2) .

Materials 

The training stimuli were similar in nature to those 

used by Rincover (1978) in teaching letter discriminations 

to psychotic children. The most obvious differences were 

that this study retained only one of the prompting conditions 

used in that study (within-stimulus distinctive feature 

fading involving one letter) and employed two-letter com

binations resembling words, whereas Rincover's study utilized 

three-letter words. 

Each of the eight subjects received training on the 

following five discriminations: AX(+) vs. SO(-); BY(+) vs. 

US{-); OR(+) vs. AV(-); UN(+) vs. HE(-); and ME(+) vs. 

ID(-). The "words" were centered on caxrds which were 6:35· 

cm X 8.89 cm. The letters were spaced .7 cm apart. The

lettering of each cue was 1 cm wide, 1.6 cm high and .1

cm thick. Chartpak 60 point Helvetica light Velvet Touch

rub-on letters were used for lettering. For the various

prompting conditions, however, thickness of aspects of



the l�tters was increased and then gradually reduced to

the standard uniform thickness of .. 1 cm. The stimulus 

cards were covered with a thin, clear plastic to prevent 

soiling. 

The display of the stimuli for a given discrimination 

was similar to that used by Schover and Newsom (1976). 

The stimulus cards formed the covers of two small (6.35 cm 

wide) wooden boxes inclined at 60 ° for ease of visibility. 

The boxes were secured to a thin wooden platform. The 

boxes were spaced 8.89 cm apart so that the stimulus cards 

covering them would be 6.35 cm apart, a distance found by 

Etaugh and Pope (1974, 1975) to facilitate discrimination 

learning in young children. On each trial the box dis

playing the s+ was baited with a food reinforcer. Between 

trials, a cardboard shield was placed in front of the 

boxes so that the subject could not observe while the 

experimenter arranged the stimulus cards and the food re

inforcer for the next trial. Each subject was provided 

with a small plastic container to store the food rein

forcers accumulated during the experimental procedures. 

Design 

This study attempted to evaluate the effectiveness 

of using traditional discrimination learning procedures 

(no prompt) and four different methods of within-stimulus 

46 
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prompts in teaching two-cue visual discriminations in which 

both cues are relevant. The effectiveness of these pro

cedures in facilitating discrimination learning of the 

training stimuli and the effect of these procedures on 

the degree of two-cue learning were evaluated. 

The independent variable was the prompting condition 

employed. Each of the subjects were exposed to four dif-. 

ferent prompting conditions and a no prompt condition: 

(a) Within-stimulus distinctive feature (WSDF)

prompting of one letter cue 

(b) Within-stimulus distinctive feature (WSDF)

prompting of both letter cues 

(c) Within-stimulus total (WST) prompting of one

letter cue 

(d) Within-stimulus total (WST) prompting of both

letter cues 

(e) No prompt (trial-and error)

The particular areas of interest and the dependent

variables were: (1) the number of trials needed to learn

the discrimination, and.(2) success versus failure as a

two-cue learner determined by a testing phase measuring

the degree of control exerted by each cue of S+. For

conditions in which only one cue was prompted (WSDF prompt

ing of 1 cue, WST prompting of 1 cue), (3) degree of 
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control exerted by the prompted cue versus degree of con-

trol exerted by the unprompted cue, and (4) success versus 

failure to maintain the discrimination when a new S-

shares more distinctive features withs+ than the original 

S- used in training.

A repeated measures design was used in which order of 

exposure to treatment conditions was randomized for each 

subject across all conditions. The order of presentation 

of the five pairs of training stimuli was also randomized 

for each subject, with the specification that no given let

ter used in the training stimuli be repeated in two con

secutive discriminations for a given subject. When this 

occurred, the pair of training stimuli was replaced and 

another pair of training stimuli was randomly selected. 

The unused pair of training stimuli was then again made 

available for random selection for that subject. 

Discrimination training under each treatment condi

tion ended once the subject responded correctly on 9 out 

of 10 consecutive unprompted trials (i.e., trials with no 

exaggerations of the training stimuli), or after 125 

trials. Immediately after the subject learned the dis-

crimination or following 125 trials (if the subject failed 

to learn the discrimination), testing for stimulus control 

by the components of S+ was done. 
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Procedure 

At the beginning of each session, the subject was 

given a choice of food reinforcers (small chocolate 

candies, raisins, peanuts, small cheese crackers, corn 

chips, potato chips). The experimenter asked, "Which do 

you want as a prize? Which do you want to get?" The sub

ject was then given a small plastic container and told, 

"When you get the (name of reinforcer), put them in here, 

and you can eat them later. 11 All subjects chose food re

inforcers except one subject who chose stars for her rein

forcer. 

All subjects were exposed to a pretraining on their 

first sesssion with the experimenter. Several trials 

were given with a single card depicting a flower and a 

house. The card was placed on one of the boxes which had 

been baited with a food reinforcer. The subject was in

structed to "Find the correct card. It has a prize." 

If necessary, the experimenter physically prompted the 

subject to lift the card by moving the subject's hand 

toward the card. After the subject correctly responded 

on five unprompted trials, a blank card was introduced. 

After the subject correctly responded to the card with 

the flower and house on ten unprompted trials, training 

was begun. During pretraining and throughout training 
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under each of the five treatment conditions, the position 

of placement (left or right) of the S+ card was alternated 

according to a Fellows (1967) sequence. 

During pretraining and training each correct response 

was rewarded with the experimenter's response, "Good," and 

a food reinforcer in the box under S+. Incorrect responses 

were ignored. The subject did not receive a reward and 

the experimenter rearranged the stimuli for the next trial. 

Throughout pretraining and training an effort was made to 

maintain a constant intertrial interval of five seconds. 

Training 

Each subject received up to 125 training trials under 

each treatment condition. Subjects requiring more than 

one session (due to fatigue, need to use the bathroom, 

etc.) of training, received a brief pause before the next 

session of training resumed. Length of time between treat

ment conditions for each subject was one week. 

For the prompting conditi ons response to the exagger

ated portion of s+ was conditioned before introducing S

(Rincover, 1978). Initially a card depicting the portion 

t 

of s+ which was exaggerated was presented alone and the 

other display box was left uncovered. Following five 

consecutive correct responses to S+ a second stage of 

training was begun in which the exaggerated portion of S+ 
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covered one of the display boxes and a blank card covered 

the other. Following five correct responses to S+, train

ing with the entire S+ and S- began. The exaggerated 

portion of S+ was gradually reduced in a series of six 

steps until the thickness of the entire s+ was the same 

as that of S-. The exaggeration of thickness was reduced 

from .40 cm to .32 cm, to .24 cm, to .16 cm, to .08 cm, 

and, finally, to no exaggeration at all (uniform thickness 

of .1 cm). A summary of the within-stimulus prompting 

procedures is shown in Table 1. 

A backup fading procedure like that utilized by 

Rincover (1978) was used during training. After five 

consecutive correct responses the subject was advanced to 

the next step in which the degree of exaggeration was 

lessened. Five trials were given at each level of exag

geration until the subject made an error. When an error 

was made, the subject was returned to the previous (more 

exaggerated) level. Following five consecutive correct 

responses at that level, the subject was reintroduced to 

the level at which the previous error was made. This

fading procedure continued until the subject learned the

target discrimination or until the subject received 125

training trials. At that point the subject was given 20
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Table 1 

Summary of Within-stimulus Prompting Procedures 

STEP 

Steps 1-2 

S+ Card 

(Presentation of only exaggerated 
portion of S+) 

Step 1: Card depicting exaggerated portions 
of S+ word (.50 cm thick) 

Step 2: Card depicting exaggerated portions 
of S+ word (.50 cm thick) 

Step 3 (Fade in remainder of s+ word) 

Step 3: Card depicting entire S+ word in 
which exaggerated portions are .50 
cm thick 

Steps 4-8 (Reduction of exaggeration in s+ word) 

Step 4: Card depicting entire s+ word in 
which exaggerated portions are .42 
cm thick 

Step 5: Card depicting entire S+ word in 
which exaggerated portions are .34 
cm thick 

Step 6: Card depicting entire S+ word in 
which exaggerated portions are .26 
cm thick 

Step 7: Card depicting entire S+ word in 
which exaggerated portions are .18 
cm thick 

Step 8: Card depicting entire S+ word with 
no more exaggerations of thickness 
(uniform .1 cm thickness) 

S- Card

No S- card 

Blank card 

S- word

S- word

s- word

S- word

S- word

S- word



probe trials to assess stimulus control of the component 

cues of s+.

Treatment Conditions 
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A. Within-stimulus distinctive feature prompting of

one letter cue 

The within-stimulus prompt consisted of exaggerating 

the thickness of a distinctive feature of only one of the 

S+ components. For half of the subjects, the letter on 

the left (cue 1) was prompted; for the other half, the 

letter on the right (cue 2) was prompted. For example,· 

in this treatment condition, for the discrimination AX 

versus SO, either the horizontal line in� or the diagonal 

going from the upper left to lower right in X would be 

the feature which was exaggerated. 

In the first two steps of training the subject was 

conditioned to the exaggerated feature presented alone and 

with a blank card. In the following step the remainder 

of the s+ word (i.e., the other portions of the prompted 

letter as well as the other letter cue) and S- was 

introduced. As previously described, the degree of exag

geration of the prompt was gradually faded out. 

B. Within-stimulus distinctive feature prompting of 

both letter cues 

The within-stimulus prompt consisted of exaggerating 

the thickness of a distinctive feature of both S+ components. 
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Thus, for the discrimination AX versus so, both the hori-

zontal line in A and one of the diagonal lines of x were 

exaggerated. Following conditioning to the exaggerated 

distinctive features, the remainder of s+ and S- were 

introduced into training. The exaggeration in both cues 

was simultaneously faded out in the ensuing steps of 

training. 

For conditions a and b, the distinctive features exag

gerated for all five training discriminations were as 

follows: 

In AX versus SO, the horizontal line in A and the 

diagonal going from upper left to lower right in X 

In BY versus US, the vertical line in� and the 

diagonal going from upper right to lower left in Y 

In OR versus AV, the bottom curve of O and the verti

cal line in R 

In UN versus HE the curve at the bottom of U and the 
- _, 

diagonal in N 

In ME versus ID the diagonal going from right to left
- _, 

in M and the top horizontal line in g 

C. Within-stimulus total prompting of one letter cue

The within-stimulus prompt consisted of exaggerating

the entire configuration of one of the S+ components. For 

half of the subjects, the letter on the left (cue 1) was
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prompted; for the other half, the letter on the right 

(cue 2) was prompted. For the example discrimination AX 

versus SO, the thickness of the entire configuration of 

either the letter A or the letter X was exaggerated. Fol

lowing training involving the prompted letter only, the 

remainder of S+ and S- were introduced into training and 

the exaggeration of the prompted letter was gradually faded 

out. 

cues 

D. Within-stimulus total prompting of both letter

The within-stiumulus prompt consisted of exaggerating 

the entire configuration of both S+ components. For 

example, in training AX versus SO, the thickness of both 

letters was exaggerated. After conditioning to the S+ 

word, the S- word was introduced. The exaggeration of both 

letters was simultaneously reduced until the S+ letters 

assumed the same thickness as the S- letters. 

E. No prompt condition

Training with no use of prompts (i.e., trial-and-error 

training) continued until the subject made 9 out of 10 

consecutive correct responses or failed to learn the dis

crimination in 125 trials. Just as in the other training 

conditions, the subject was then given 20 test trials to 
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assess the degree of stimulus control exerted by each com

ponent of s+. 

Data Collection 

Training. During training, all responses made by the 

subject were recorded. The criterion for successful per

formance was 9 out of 10 consecutive correct responses to 

the training stimuli within 125 trials. For purposes of 

data analysis, a record was made of the number of trials 

needed in meeting criterion performance (the subject's 

"score"). When a subject did not meet criterion perform

ance within 125 trials, the subject was given a score of 

125. 

Testing. For each condition, immediately after acquir

ing the discrimination or following 125 trials, the sub

ject was tested to determine the degree of stimulus control 

exerted by each of the s+ components. On each test trial 

one of the S+ components was made irrelevant. This was 

accomplished by presenting the subject with a card contain

ing the originals+ training stimulus versus a card dis

playing one component of s+ and one component of S-. On 

ten test trials cue 1 was made irrelevant; on ten trials 

cue 2 was made irrelevant. For example, in testing for the

degree of stimulus control exerted by each of the S+ letter

cues of AX versus so on ten trials the subject would be
- _, 



presented with AX versus· AO and on ten trials,· AX versus 

SX. The former trials tested for control exerted by cue 
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2 of S+ (X); the latter trails tested for control exerted 

by cue 1 of s+ (A).· On multiple cue testing trials, then, 

it is assumed that correct responses with cue 1 irrelevant 

reflect control of cue 2, and that correct responses with 

cue 2 irrelevant indicate stimulus control of cue 1. All 

test trials were reinforced so that the original discrimi

nation would not be extinguished during testing. 

All responses made during test trials were recorded, 

permitting analysis of the degree of stimulus control 

exerted by each of the S+ components. The minimum criteria 

for assuming control by a given component was 75% correct 

responses on trials of control by that component (Wilhelm 

& Lovaas, 1976). If performance on trials assessing con

trol by cue 1 exceeded 75% and performance on trials assess

ing control by cue 2 exceeded 75%, the subject was classi

fied as a two-cue learner for that condition. If the sub

ject did not meet this criteria, the subject was assessed 

a non two-cue learner. 

For conditions in which only one cue was prompted

(WSDF prompting of 1 cue, WST prompting of 1 cue), for

purposes of later comparison, a record was made of the

number of correct responses during testing to the cue
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prompted during training, as well as the number of correct 

responses to the cue not prompted during training. 

For conditions in which just one cue was prompted 

during training (WSDF prompting of 1 cue, WST prompting 

of 1 cue), following testing for stimulus control by the 

components of S+, the subject was exposed to a series of 

ten additional test trials. These additional test trials 

were designed to determine the subject's ability to 

maintain the discrimination when a new S- cue shared more 

distinctive features with the prompted cue than the origi

nal S- cue. The new S- for each discrimination was de

signed to share the prompted feature used in the within

stimulus distinctive feature prompting conditions, so that 

feature was made irrelevant during testing. The minimum 

criteria for assuming ability to maintain the discrimina

tion was set at 75% correct responses. All test trials 

were reinforced to prevent extinction of the original dis

crimination during testing. 

As in previous testing, it was assumed that correct 

responses with cue 2 irrelevant is an assessment of stimu

lus control of cue 1, and that correct responses with cue 1 

irrelevant is an assessment of stimulus control of cue 2. 

Therefore, testing for subjects in which cue 1 was prompted 

in training involved making cue 2 irrelevant. For subjects 
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in which cue 2 was prompted in training, cue 1 was made 

irrelevant. 

The following list shows both test discriminations 

for each pair of possible training stimuli. However, in 

actual testing, each subject received only one of these 

test discriminations--the one in which the s+ was the 

training stimuli taught to the subject in that treatment 

condition and in which the appropriate cue was made ir

relevant. Thus, a subject given prompting of the X in AX

during training was tested on the discrimination AX versus 

AM. 

The following test discriminations were used: 

Training Stimuli 

AX versus SO

BY versus US 

OR versus AV 

UN versus HE 

ME versus ID 

Test Discrimin•ation 

either AX versus FX, or AX versus 

AM 

either BY versus FY, or BY versus 

BW 

either OR versus CR, or OR versus 

OD 

either UN versus JN, or UN versus 

UK 

either ME versus VE, or ME versus 

MT 



60 

Data Analysis 

In order to determine the relative effectiveness of 

the training procedures in facilitating discrimination 

learning, preplanned contrasts were conducted� The data 

concerning trials to criterion were analyzed with F ratios 

using the Bonferroni procedure (Myers, 1979, p. 298). An 

alpha level of .05 was used in interpreting the results of 

these tests. 

In order to determine whether there was a significant 

difference between groups in the number of two-cue learners, 

the data concerning two-cue versus non two-cue learning 

were subjected to the Bonferroni procedure (Marascuilo & 

Mcsweeney, 1977, p. 180). An alpha level of .05 was used 

in analyzing the results of these tests. 

For conditions in which only one cue was prompted dur

ing training (WSDF prompting of 1 cue, WST prompting of 1 

cue), t-tests for dependent samples were performed in 

determining whether there was a significant difference be

tween the number of correct responses during testing to the 

cue prompted during training and the number of correct re

sponses to the cue not prompted during training. At-test 

for dependent samples was performed for the WSDF prompting 

of 1 cue condition. At-test for dependent samples was also 

performed for the WST prompting of 1 cue condition. An 



alpha level of .05 was used in interpreting the results 

of these tests. 
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In order to determine whether there was a significant 

difference between the WST prompting of 1 cue condition 

and the WSDF prompting of 1 cue condition in the subject's 

ability to maintain the discrimination when a new S- shares 

more distinctive features with the S+ than the original S

used in training, the data concerning ability to maintain 

the discrimination versus failure to maintain the discrimi

nation was subjected to a Cochran Q test. An alpha level 

of .05 was used in interpreting the results of this test. 

Reliability 

The experimenter recorded all responses made by the 

subjects during the entire training and testing sequence. 

In order to evaluate the reliability of the examiner's 

data, reliability checks were done on 25% of the training 

and testing sessions conducted under each condition. 

During these sessions a trained observer who was naive to 

the content of the study also recorded all of the subject's 

responses. For each session in which reliability was 

checked, the following formula was used: The number of 

agreements divided by the number of agreements plus dis

agreements times 100. Reliability during training and 

testing was assessed at 100%. 



Results 

This study was designed to evaluate the effectiveness 

of different methods of using within-stimulus prompts and 

a traditional discrimination learning procedure (no prompt) 

in teaching multiple cue visual discriminations to mentally 

retarded individuals of low mental age. The effectiveness 

of these procedures in facilitating discrimination learning 

of the training stimuli and the effect of these procedures 

on the degree of two cue learning was evaluated. 

The following hypotheses were proposed: 

(1) All prompt conditions will require fewer trials

to criterion than the no prompt condition 

(2) Within-stimulus distinctive feature prompting

of two cues will require fewer trials to criterion than 

within-stimulus distinctive feature prompting of one cue. 

(3) Within-stimulus total prompting of two cues will

not be significantly different than within-stimulus dis

tinctive feature prompting of two cues in number of trials 

to criterion. 

(4) Within-stimulus total prompting of two cues will

not be significantly different than within-stimulus dis

tinctive feature prompting of one cue in number of trials

to criterion. 

62 
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(5) Within-stimulus total prompting of two cues will

require fewer trials to criterion than within-stimulus 

total prompting of one cue. 

(6) Within-stimulus total prompting of one cue will

not be significantly different than within-stimulus dis

tinctive feature prompting of one cue in number of trials 

to criterion. 

(7) Within-stimulus total prompting of one cue will

not be significantly different than within-stimulus dis

tinctive feature prompting of two cues in number of trials 

to criterion. 

(8) Within-stimulus distinctive feature prompting of

two cues will result in a greater degree of two-cue learn� 

ing than within-stimulus distinctive feature prompting of 

one cue or no prompt. 

(9) Within-stimulus distinctive feature prompting of

one cue will not be significantly different than no prompt 

in the degree of two-cue learning. 

(10) Within-stimulus total prompting of two cues will

not be significantly different than within-stimulus dis

tinctive feature prompting of two cues in the degree of 

two-cue learning. 

(11) Within-stimulus total prompting of two cues will

not be significantly different than within-stimulus
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distinctive feature prompting of one cue in the degree of 

two-cue learning. 

(12) Within-stimulus total prompting of two cues will

result in a greater degree of two-cue learning than within

stimulus total prompting of one cue or no prompt. 

(13) Within-stimulus total prompting of one cue will

not be significantly different than within-stimulus dis

tinctive feature prompting of one cue in the degree of 

two-cue learning. 

(14) Within-stimulus total prompting of one cue will

not be significantly different than no prompt in the 

degree of two-cue learning. 

(15) In conditions in which only one cue is prompted

(WSDF prompting of 1 cue, WST prompting of 1 cue), on 

tests of stimulus control exerted by each cue, there will 

be a greater degree of correct response to the.prompted 

cue than to the unprompted cue. 

(16) Within-stimulus total prompting of one cue will

not be significantly different than within-stimulus dis

tinctive feature prompting of one cue on tests assessing 

the subject's ability to maintain the discrimination when 

a new S- shares more distinctive features with the S+ than 

the original S- used in training. 
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The number of trials to criterion for the prompting

and no prompt groups was subjected to a number of pre

planned contrasts. Table 2 shows the results for individ

ual subjects under each of the treatment conditions. The 

data concerning the number of trials to criterion between 

pairs of the different treatments were analyzed with F 

ratios using the Bonferroni procedure. The differences 

between prompt conditions and no prompt did not prove to 

be significant at the .05 level. Therefore, hypothesis 1 

is rejected. The differences between pairs of the within

stimulus prompting conditions were not significant at the· 

.05 level. Null hypotheses 3, 4, 6, and 7 can be accepted. 

Hypotheses 2 and 5 are rejected (see Table 3). 

The data concerning success versus failure as a two

cue learner was subjected to the Bonferroni procedure. 

Table 4 shows the results for individual subjects under each 

of the treatment conditions. Only two instances of two-

cue learning occurred, once under WSDF prompting of two

cues and once under WST prompting of one cue. The dif

ferences between pairs of treatment conditions did not prove

to be significant at the .05 level. Null hypotheses 9, 10,

11, 13, and 14 are accepted. Because there was no signifi

cant difference between groups, hypotheses 8 and 12 are

rejected. 



'I'able 2 

Raw Scores and Means for Number of Trials to Criterion 
on Each of the Five Treatment Conditions 

Subjects 

1 

2 

3 

4 

5 

6 

7 

8 

Means 

A 

125 

125 

125 

51 

79 

125 

125 

62 

102.13 

B 

125 

125 

110 

114 

125 

125 

125 

51 

112.50 

Treatments 

C 

97 

125 

45 

45 

125 

125 

125 

53 

92.50 

D E 

82 62 

57 14 

57 19 

45 125 

74 125 

125 125 

111 125 

51 125 

75.25 90.00 

Note: Treatment A =  Within-stimulus distinctive 
feature prompting of 1 cue; Treatment B = Within
stimulus distinctive feature prompting of 2 cues; 
Treatment C = Within-stimulus total prompting of 
1 cue; Treatment D = Within-stimulus total prompt
ing of 2 cues; Treatment E = No prompt 
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A 

B 

C 

D 

E 

Table 3 

Summary of F Ratios Contrasting Treatments 

Using the Bonferroni Procedure 

A B C D 

Means 102.13 112.50 92.50 75.25 

102.13 .• 418 .360 2.807 

112.50 1. 555 5.393 

92.50 1.157 

75.25 

90.00 

Note: Critical F = 9.31 
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E 

90. 00 

.571 

1.968 

.024 

. 846 



Table 4 

Data Matrix for the Bonferroni Tests: 
Occurrence of Two-Cue Learning for 

Each Subject on Each of the 
Five Treatment Conditions 

Treatments 
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Subjects A B C D E Totals 

1 

2 

3 

4 

5 

6 

7 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

Total 0 1 1 0 0 2 

Note: Treatment A =  Within-stimulus distinctive 
feature prompting of 1 cue; Treatment B = Within
stimulus distinctive feature prompting of 2 cues; 
Treatment C = Within-stimulus total prompting of 
1 cue; Treatment D = Within-stimulus total prompt

ing of 2 cues; Treatment E = No prompt 
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For conditions in which only one cue was prompted 

during training, �-tests for dependent samples were per

formed in determining whether there was a significant dif

ference between the number of correct responses to the cue 

prompted during training and the number of correct re

sponses to the cue not prompted during training. Table 5 

shows the results of testing for control by the prompted 

and unprompted cues for individual subjects. The one 

tail t-test for dependent samples for the WSDF prompting 

of one cue condition was significant at the .05 level. 

The one tail t-test for dependent samples for the WST 

prompting of one cue condition was also significant at the 

.05 level (see Table 6). Hypothesis 15, which hypothesized 

a greater degree of correct response to the prompted cue 

than to the unprompted cue can be accepted. 

For conditions in which only one cue was prompted 

during training, a Cochran Q test was performed in deter

mining whether there was a significant difference between 

the two conditions in the subject's ability to maintain 

the discrimination when a new S- shares more distinctive 

features with the s+ than the original S- used in training. 

Table 7 shows the results of testing for maintenance of 

the discrimination under the WSDF prompting of one cue and 

the WST prompting of one cue conditions. The differences 



Table 5 

Data Matrix for t-Tests for Dependent Samples: Number 
of Correct Responses Made by Each Subject on Test 

Trials Assessing Stimulus Control of Prompted 
and Unprompted Cues of s+ 

70 

WSDF Prompting of 1 Cue WST Prompting of 1 Cue 

Prompted Unprompted Prompted Unprompted 

Cue Cue Cue Cue 

Subject 

1 4 1 6 5 

2 9 5 9 5 

3 7 8 10 10 

4 10 6 10 5 

5 8 7 4 5 

6 2 4 6 5 

7 7 4 7 3 

8 10 6 10 5 

Means 7.125 5.125 7.75 5.375 



Table 6 

One-Tail t-Test for Dependent Samples for Correct 
Responses to Prompted Cue and Unprompted Cue 

in WSDF Prompting of 1 Cue and WST 
Prompting of 1 Cue Conditions 

71 

Prompting 
Groups 

df Mean 
Difference 

Standard Deviation 
Difference 

t 

WSDF Prompting 
of 1 Cue 

WST Prompting 
of 1 Cue 

*p < .05

7 

7 

2.0 2.390 2.366* 

2.375 2.387 2.81* 



Table 7 

Data Matrix for Cochran Q Test: Occurrence of 
Maintenance of the Discrimination for Each 

Subject with the Within-Stimulus 
Distinctive Feature Prompting 

of 1 Cue and Within-Stimulus 
Total Prompting of 1 Cue 

Conditions 

Treatments 

WSDF Prompting WST Prompting 

of 1 Cue of 1 Cue 

Subjects 

1 0 0 

2 0 0 

3 1 1 

4 1 1 

5 0 0 

6 0 0 

7 0 0 

8 1 1 

Total 3 3 

72 

Totals 

0 

0 

2 

2 

0 

0 

0 

2 

6 
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between the two treatment conditions was not fourid to be 

significant at the .05 level (Q=.O, df=l, p=l.O). · Null 

hypothesis 16 which hypothesized no difference between WST 

prompting of one cue and WSDF prompting of one cue on tests 

assessing the ability to maintain the discrimination can 

be accepted. 



Discussion 

This study investigated the effectiveness of different 

methods of using within-stimulus prompts and a traditional 

discrimination learning procedure (no prompt) in teaching 

multiple cue visual discriminations to mentally retarded 

persons of low mental age (MA). Training stimuli consisted 

of two letter 11 words. 11 An attempt was made to determine 

whether at least one of the procedures would be effective 

in both facilitating discrimination learning between the 

particular stimuli used in training and increasing the de

gree of stimulus control exerted by both of the relevant 

cues of the training stimuli. 

Previous discrimination learning studies with low MA 

retarded and autistic subjects have found that a prompt 

which exaggerates a relevant component of the training 

stimulus is superior to an "extra-stimulus" prompt in 

teaching visual discriminations (Rincover, 1978; Schreibman, 

1975; Wolfe & Cuvo, 1978). The studies by Rincover (1978) 

and Wolfe and cuvo (1978) used letter stimuli. No control 

group was utilized in either study, and therefore it is 

impossible to determine the extent to which the subjects 

actually required a prompt to facilitate discrimination 

learning. 

74 
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The present study included four within-stimulus prompt 

treatments as well as a no prompt (trial-and-error) group 

and found no significant differences between groups in 

nurnrnber of trials to criterion. Because this experiment 

involved repeated exposures to treatments, however, it is 

unclear whether exposure to a previous prompting treatment 

sensitized the subjects to the relevant dimension (form of 

letter) and thus enhanced the effectiveness of the trial

and-error procedure. 

Although a trend analysis of an order of treatment ef

fect was not significant, none of the subjects learned the 

first discrimination to which they were exposed. The ex

tent to which exposure to one treatmnet affected perform

ance on subsequent treatments cannot be assessed in the 

present experiment. Counterbalancing with an order-of

treatments dimension would be necessary to study the dif

ferential effects of carryover. In order to be feasible, 

counterbalancing would necessitate fewer treatment condi-

tions than used in the present experiment. 

Although this study using retardates as subjects can-

not be directly compared to Rincover's (1978) study in 

terms of developmental level of subjects (i.e., Rincover 

reported no MAs and half of his subjects were "untestable"), 

it is noteworthy that all eight of Rincover's low level 
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autistic subjects acquired the target word discriminations 

with within-stimulus distinctive feature fading of one 

letter cue. In the present study only three of eight sub

jects succeeded in learning to discriminate s+ (the correct 

stimulus) from S- (the incorrect stimulus). Rincover 

utilized a backup fading procedure which included discon

tinuation of training when the subject made an error at a 

given fading step on two consecutive attempts. Had this 

criteria for discontinuation of training been employed in 

the present experiment only two of eight subjects would 

have been successful in meeting criterion. Three of the 

retarded subjects (Sl, S6, S7) were unable to successfully 

make the transition from stage 2 to stage 3 of training 

within 125 trials. The transition from stage 2 to stage 3 

involved fading in the remainder of the S+ word and adding 

the S- word. Perhaps the difference in performance between 

the retarded and autistic subjects indicates that the 

autistic subjects were more "captured" (Ross, 1976) by the 

pretrained prompted feature than were the retarded subjects. 

This interpretation would suggest that the autistic sub

jects continued to attend exclusively to the prompt even 

when the new stimulus elements were added. However, this 

interpretation is weakened by the fact that during testing 

Rincover's eight subjects continued to correctly respond 
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to S+ even when a new S- was presented which made the 

prompted feature irrelevant. Possibly autistic individuals 

of low MA are superior to retardates in acquiring visual 

discriminations of this degree of complexity. 

The results from this study indicate that findings 

from overshadowing and blocking experiments involving 

animal subjects may not be readily translated as phenomenon 

which occur in human learning. For example, animal re

search involving classical and operant paradigms has found 

that learning is more rapid with two salient cues than with 

one salient and one less salient cue (Kamin, 1968). When 

both S+ cues have equal saliences animals tend to learn 

about both cues (Kamin, 1969; Miles & Jenkins, 1973). 

In this experiment manipulation of the relative salien

ces of the two s+ cues did not significantly influence 

either rate of learning or degree of two-cue learning. 

study suggests that in humans, the tendency to be overly 

selective in response to stimuli is related to develop

mental level (Gersten, 1980; Schover & Newsom, 1976; 

Wilhelm & Lovaas, 1976) and is not readily influenced by 

manipulating the relative saliences of the S+ cues. 

This 

Increasing the salience of only one of the S+ cues did 

result in that cue gaining sole stimulus control. However, 

"blocking" or "overshadowing" by the prompted cue does not 
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appear to reduce the likelihood of two cue learning in low 

MA individuals who have a tendency to be overly selective 

in response to stimuli anyway. 

There was no significant difference between within

stimulus distinctive feature prompting of one cue and 

within-stimulus total prompting of one cue in the number 

of subjects continuing to correctly respond to S+ when a 

new S- introduced in testing shared more distinctive fea

tures with the S+ than the original S- used in training. 

With WSDF prompting, two of the three subjects reaching 

training criterion were able to discriminate S+ from a 

new S- (one subject who had not quite met training crite

rion succeeded in this testing phase). For these subjects 

the prompted feature did not totally overshadow the other 

features of the letters. Three of the four subjects given 

within-stimulus total prompting of one letter were able 

to discriminate s+ from a new S-. These findings suggest 

that for retardates of MA's between 2-10 and 3-6 both 

prompting of a distinctive feature of a letter and the 

total configuration of a letter may result in attention to 

only some of the features of the prompted S+ letter. 

Thus, in learning a complex visual discrimination, not 

only do low level retardates attend to only one of two 
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spatially separate relevant cues, but some attend to only 

a limited portion of the cue gaining stimulus control.· 

This study revealed a wide range of variability in 

performance with each procedure in mentally retarded sub

jects having MA's from 2-7 to 3-6. The small number of 

subjects participating in this study may have reduced the 

likelihood that the statistical measures would be sensitive 

to true differences among techniques. In order to more 

adequately assess relative usefulness of the various 

techniques a larger number of subjects would be needed. 

A problematic finding was that on three occasions a 

subject who had not met training criterion within 125 

trials, passed testing criterion for one cue learning. 

These occurrences suggested that few additional training 

trials would have been needed before the subject met 

training criterion. The data collection technique (which 

required discontinuation of training after 125 trials and 

used number of trials as the subject's "score") did not 

distinguish those subjects near criterion from those at a 

much lower level of training. 

It would be advisable that future research in letter 

discrimination place cards flat on the table rather than 

use an apparatus such as the one utilized in the present 

study. In this experiment much time was involved in the 
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pretraining session to teach each subject the "idea of the 

game'' (Zeaman, House, & Orlando, 1958)--that the reinforcer 

was always under the "correct card." For example, even 

though a subject might be able to identify the 11 correct 

card" when it was placed next to a blank card in front of 

the boxes, the subject might err when it was placed on the 

box. A shaping procedure was employed in which the cards 

were placed in front of the boxes and the subject was 

handed the reinforcer when a correct response was made. 

The cards were then gradually moved to cover the boxes. By 

placing the stimulus cards flat on the table, a lengthy 

process of teaching the subject the nature of the task is 

eliminated. 

At present it is unclear whether there is a difference 

in the type of procedure which should be used in teaching 

visual discriminations to retarded and autistic individuals. 

The rationale for prompting only a limited portion of the 

stimulus (e.g. within-stimulus distinctive feature fading) 

in teaching visual discriminations to autistic children was 

to reduce the attentional demands on the child (Koegel & 

Schreibman, 1974; Rincover, 1978). However, the retarded 

subjects in the present experiment were also overly selective 

in responding to the visual cues, and the WSDF prompting 

procedures were not found to be more beneficial than other 
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procedures which did not attempt to reduce the attentional 

demand. Future research might examine whether there is a 

difference in effectiveness of WSDF, WST, and no prompt in 

teaching letter and word discriminations to autistic and 

mentally retarded individuals. 

The present experiment suggests the need for research 

to examine transfer of learning. It would be useful to 

examine whether teaching the subject the relevant dimension 

(form) by use of an easy discrimination transfers to more 

complex discriminations. Different groups of retardates 

could be given a simple letter discrimination using WSDF, 

WST, or no prompt. Number of trials to criterion and 

transfer to a more complex discrimination using no prompt 

might be used to evaluate the effectiveness of these three 

procedures. Such research would be useful in determining 

whether prompting is more efficient than no prompt in 

initial discrimination learning and in determining the 

extent to which prompting is necessary once the individual 

has succeeded in transferring from the prompt to the rele

vant form dimension on a similar discrimination. 

It is important in word discrimination that each let

ter cue exert stimulus control. In the present study none 

of the procedures resulted in both of the relevant cues of 

S+ gaining stimulus control. For those subjects acquiring 
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a discrimination during training, testing data showed that 

each subject typically became unable to distinguish the 

training stimulus in situations in which one of the rele

vant cues (the one which exerted stimulus control for that 

subject) became irrelevant. Future research should attempt 

to determine the most effective means of increasing multiple 

cue learning. Promising work by Schreibman, Koegel, & 

Craig (1977) found that overtraining with unreinforced 

probe trials interspersed throughout resulted in elimina

tion of overly selective responding in 13 of 16 autistic 

children. The usefulness of thinning the reinforcement 

schedule in such a manner in teaching word discriminations 

to retarded individuals would be a fruitful area for future 

research. 
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CONSENT FORM 

Consent For Your Son's/Daughter·• s Pa·rticipation As A 

Subject ·For· Re·s·e·arch 

Mrs. Lorna S. Durso, a doctoral student at Texas 

Woman's University, is conducting a research investigation 

titled A Comparison of Prompting Pr·ocedu·r·es in Teaching 

Multiple Cue Visual Discriminations to Mentally Retarded 

Persons. The purpose of this study is to add to current 

knowledge concerning the educational benefits of a pro

cedure which has been shown to be effective in teaching 

mentally retarded individuals to distinguish alphabet let

ters from one another. The study will attempt to examine 

the usefullness of this general procedure in teaching 

mentally retarded persons to distinguish two-letter com

binations (similar to two-letter words) from one another. 

While the purpose of the study is not to teach your son 

or daughter to read, and your child may not acquire any 

new skills by participating in this research, it is hoped 

that the findings from this study will suggest ways in 

which this general procedure may be useful as a tool for 

teachers in teaching early reading skills to mentally re-

tarded persons. 

84 
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The study will utilize a game format in which each 

individual involved in the study will obtain candies, 

raisins, peanuts, chips, etc. during his/her participation. 

The experimental procedures are estimated to require be

tween 45 minutes to l¼ hou'rs per week for each individual 

involved in the study. Involvement should last five weeks. 

Thus, total time committment for each participant should 

be roughly 5 hours. 

Initials of Parent: _____ _ 

No risks to your son/daughter are anticipated. 

Individuals involved in this study will remain anonymous. 

Each participant will be referred to by number only (for 

example, Subject 1, Subject 2, Subject 3, etc.). 

No medical service or compensation is.provided to sub

jects by Texas Woman's University as a result of injury 

from participation in research. 

Your consent for the participation of your son/daughter 

may be withdrawn at any time. 

Mrs. Durso will be available to answer any questions 

you may have in regard to this study. 

Certificate of person giving consent 

(If the subject is a minor, or otherwise unable to sign, 

complete the following): 
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Subject is a minor (age ___ ), or is unable to sign 

because: 

I understand each of the above items relating to the parti--

cipation of 
(Name of son/daughter) 

investigation under the care of 

in the research 

--------------

(Name of investigator) 

and I hereby consent to ______ participation in the 
(his/her) 

research project. 

Does your child have any food alergies? (yes, no) 

If yes, please list: 

Do you agree to allowing the provision of candies, raisins, 

peanuts, chips to your child during participation in the 

study? 

(Signature of person giving consent Date 

(Relation to Child (Parent/Guardian) 

Witness 
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TEXAS WOMAN'S UNIVERSITY 
Box 23717 TWU Sta��on 

Denton, Texas 76204 

HUMAN SUBJECTS REVIEW COMMITTEE 

Name of Investigator:_-=L�o=r;n�a=-=S�·-=D�u=r�s�o::.__ __ Center: _____ _

Address: __ 2_6_1_5_T_w_i _n_C_i_t�y_H_i_·g�h_w_a�y _____ Date: __ M_ a_y_l_9_,_1_982

Port Arthur , Texas 77640

Dear M s. Durso: 
-----------

-------------

Your study entitled A Comparison of Prompting Procedures in 
Teach ing Multiple Cue Visual Discriminatiorrn to Mentcrtly
Retarded Persons 

has been reviewed by a committee of the Human Subjects Review 
Committee and it appears to meet our requirements in regard 
to protection of the individual's rights. 

Please be reminded that both the University and the Depart
ment of Health, Education, and Welfare regulations typically 
require that signatures indicating informed consent be obtained 
from all human subjects in your studies. These are to be filed 
with the Human Subjects Review Committee. Any exception to this 
requirement is noted below. Furthermore, according to OHEW re
gulations, another review by the Committee is required if your 
project changes. 

Any special provisions pertaining to your study are noted 
below: 

___ Add to informed consent form: No medical service or com
pensation is provided to subjects by the University as a 
result of injury from participation in research. 

____ Add to in formed consent form: I UNDERSTAND THAT THE RETURN 
OF MY QUESTIONNAIRE CONSTITUTES MY INFORMED CONSENT TO ACT 
AS A SUBJECT IN THIS RESEARCH. 

The filing of signatures of subjects with the Human Subjects 
---Review Committee· is not required. 

Other: 

--�-No specicil provisions apply. 

cc-: Graduate School 
Project Director 
Director of School or 

Chairman of Department 
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Sincerely, 

�'i� 
Chairman, Human Subject3 

Review �ommittee 
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Port Arthur Independent School District 
P.O. BOX 1388 PORT ARTHUR, TEXAS 77640 (713) 985·9303 

May 19, 1982 

Mrs. Lorna Durso 
2615 Twin City Highway 
Port Arthur, TX 77640 

Dear Mrs. Durso: 

You have permission to study and do dissertation research of the 
PAISD Opportunity School which is located on the Travis Elementary 
School campus. You are asked to work through Miss Charlotte 
Edmons, principal of Travis Elementary School, and Mrs. Marsha 
Sonnenberg, PAISD coordinator of special education. 

pa 

cc: Mrs. Sonnenberg 
Miss Edmons 
Mr. Coco 

Yours truly, 

&Jfb- /!,<
. 

pi(;/-
ClyU M. Gott 
Superintendent 

'°""' o,oo.n;:.,TY ,,.,, on• - IN ,uu cou,uA-�Cf WITH TITlf ll 
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TEXAS DEPARTMENT OF MENTAL HEALTH AND MENTAL RETARDATION 

TEXAS RESEARCH INSTITUTE OF MENTAL SCIENCES 

1300 Moursund, Texas Medical Center, Houston, Texas 77030 713 797-1976 

JOSEPH C. SCHOOLAR, Ph.D., M.D. 
Gary E. Miller, M.D. 

Commissioner 

Lorna S. Durso 
2615 Twin City Highway 
Port Arthur, Texas 77640 

RE: #82-0023, Protocol 

Dear Ms. Durso, 

DIRECTOR 

May 24, 1982 

Your protocol 82-0023 is considered exempt research 
under Commissioner's Rule 302.04.21.104(a) (1). You 
may therefore proceed with this project at the Beau
mont Center for Human Development based upon IRB ap
proval at that facility. Your protocol will be pre
sented at the next Central Office Research Review 
Committee meeting for information purposes only. 

Good luck with your research. Please send us a copy 
of your thesis or final report when it is completed. 

xc: Mr. Steve Smith 
Beaumont Center for 
Human Development 

9�·��·· 
J. Ra,Hays, Ph.D., J.D.
Executive secretary, CORRC

An Equal Opportunity/Affirmative �ction Employer 
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