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Introduction 

Glaser (1967) has described the Learning Disabled (LD) 

child as being hyperactive, unable to concentrate, having 

a short attention.span, and a lack of impulse control. 

Frisk (1967) found that out of a population of LD children 

with minimal brain damage (MBD), 1/3 to 1/2 showed distract-

ability, restlessness, and sleep disturbance. Schwalb 

(1969) also found hyperactivity, impulsivity, short 

attention span, and perseveration in the LD children with 

MBD. Further evidence of the reduced ability to concen

trate in LD children has been described (Chalfant & 

Schelfelin, 1969; Meir, 1971; Norton, 1972; Wender, 1971). 

Problems in attention and inhibition have invariably been 

included within definitions of the LD syndrome. 

LD children also seem to have a lower ability to dis

criminate between given stimuli presented in a simple, 

continuous order when compared to normal learning children. 

Whipple (1970) administered a discrimination task to normal 

and retarded readers. Results showed that retarded readers 

performed significantly more poorly on the task when the 

stimuli were presented successively, as well as when the 

stimuli were presented simultaneously. Brown (1971) tested 

fast, average, and slow readers for simple auditory, 

visual, and tactual discrimination times. Results showed 



"profound" differences between fast and slow readers with 

slow readers taking more time to respond on all tasks. The 

reduced anility of LD children in discriminating has been 

shown in other studies (Blank, Higgins, & Bridger, 1971; 

Power, 1971; Wilson, 1971). However, Katz and Deutsch 

(1963) and Raab, Katz and Deutsch (1960) found that retarded 

readers did not differ from normal readers when they had to 

respond to different stimuli within the same sensory 

modality. Yet, Blank, Higgins, and Bridger (1971) found 

that if the complexity of the stimulus within the modality 

is made extreme, poor readers perform more poorly than 

normal readers. 

In all of these studies the specific nature of the 

problem in discrimination was never investigated. A clear 

understanding of the LD syndrome and the etiology of it 

depends upon knowledge of the precise nature of the behav

ioral effects which result from it. The lack of attentive-

ness to the environment characteristic of the LD child may 

have a variety of behavioral manifestations. The child may 

not attend to relevant cues (i.e., those programmatically 

associated with positive outcomes), or to irrelevant cues 

(i.e., those not programmatically associated with outcomes), 

or both. Studies of discrimination learning in LD children 

have not, to date, made any attempt to separate these two 

types of attentional responses. The present study was 



designed to examine the manner in which values of two or 

more dimensions are discriminated. 

House and Zeaman (1962) trained retardates on a dis

crimination problem, and found that reversal shifts (RS) 

were performed significantly more rapidly than extra-

dimensional shifts (EDS). These results supported the 

theory which assumes that shifts to the same relevant 

dimension in a second problem will be facilitated through 

positive transfer of the observing response. This theory 

is further supported by Buss (1953) who found that college 

students executed a RS more rapidly than a nonreversal or 

EDS. In addition, Kendler and Kendler (1962, 1968) demon

strated that, in normal children below the age of five, 

discrimination problems which require that a new dimension 

be attended to are learned faster than problems involving 

a shift within the same dimension (Kendler & Kendler, 1968; 

Kendler, Kendler, & Leonard, 1962; Kendler, Kendler, & 

Wells, 1960; Wolff, 1967). These latter findings have been 

explained -through a developmental change theory of dis

crimination learning (Kendler & Kendler, 1962; Tighe & 

Tighe, 1967). According to this theory, as a child matures, 

the type of discrimination learning changes from a single-

link S-R mechanism to a mediated S-r-R mechanism. The 

older, mediating child would find the EDS more difficult 

than an RS since the EDS involves extinction of both the 



previous instrumental response as well as the mediating 

response, while the RS only involves extinction of the 

previous instrumental response. For the younger, non-

mediating child, the opposite would presumably occur. EDS 

would be easier than RS since EDS would only require 

extinction of the previous instrumental response and RS 

would require extinction of all previous S-R associations. 

These theoretical developments tend to demonstrate the 

value of shift paradigms in reflecting comparative and 

human developmental differences in attention. It may be 

possible to determine the exact nature of the difficulty 

that LD children have with discrimination learning using 

these procedures. 

In the present study, after some arbitrary criterion 

for learning was attained, reinforcement contingencies were 

changed or "shifted," so that the subject (S) was required 

to respond to the previously negative cue of the same 

dimension in original learning (a reversal shift), or 

required to respond to a cue of an initially irrelevant 

dimension (an extradimensional shift). 

In the RS task, attention focused on a single stimulus 

will be necessary for performance on preshift training, 

whereas attention focused on shifting will be necessary in 

the reversal of cue contingencies. Because of the defined 

lower attentional ability in LD children, it was 



hypothesized that LD children would perform more poorly 

than normal learning children on both phases of learning. 

In the EDS task, initial learning is the same as it is 

for a RS but the shift requires the Ŝ  to respond to some 

cue of the previously irrelevant dimension. This type of 

shift can determine if the LD child has greater or lesser 

difficulty than the normal learning child with competing 

dimensions. Utilizing both the RS and EDS in this experi

ment should allow empirical comparison of attentional 

abilities for LD and normal children. 

Method 

Subjects 

Sixteen male and female children with directional and 

perceptual memory and discrimination problems as measured 

by the subtests on the Slingerland Screening Tests for 

Identifying Children with Specific Learning Disabilities, 

in the first through fourth grades, and 16 children with no 

recognizable disability were used in the present study. 

The two groups were matched on age, sex, IQ and background 

as closely as possible. ,̂  

Apparatus 

The apparatus, attached to a 52 cm long by 48 cm wide 

grey Formica base, consisted primarily of a 39 cm long by 

29 cm wide tray which could be moved along tracks the 

length of the base. Exposure of the tray to the S_ was 



limited to 12 cm of the total length of the base because 

of a screen placed across the tracks perpendicular to the 

tray. The screen measured 37 cm wide by 30 cm high. 

On the area of the tray exposed to the S_ there were 

two holes with the forward side slanted toward the Ŝ  for 

ease in removing reinforcement. These holes measured three 

cm in diameter, were spaced 11 cm apart, and were located 

four cm from the edge of the tray exposed to the S_, During 

a trial the Experimenter (E) placed reinforcement in one of 

the reinforcement holes, and covered each hole with a stimu

lus block. Stimulus blocks were 36 square cm in area. 

Four were painted red, green, yellow, and blue and four 

of each color were shaped in a circle, square, triangle, 

and a diamond. All of the stimuli as well as the entire 

apparatus was constructed from wood. Microswitches were 

inserted posterior to the stimulus holes and against tha 

back edge of the base. These switches were wired up to a 

timer which would stop when the stimulus blocks were 

lifted and would start when the tray was pushed away from 

the back edge of the base. 

Procedure 

Each Ŝ  was tested individually in a room of his school 

They were seated directly in front of the apparatus and 

given the following instructions: 

A tray will come out from beneath this screen (Ê  will 
point to the screen). There will be two blocks on 



the tray. Pick up only one of the blocks and leave 
the other one alone. Give me the one you pick up. 
If you pick up the right one, you will see a penny in 
the hole (Ê  will show Ŝ  the reinforcement). You are 
to take the penny out and put it on the table. After 
we are finished we will count all the pennies you 
have earned and use them to buy a prize. You must 
remain quiet until we are finished. Now, remember, 
only pick up one of the blocks, whichever you think 
has a penny under it, give me that block and leave 
the other one alone. 

Following the verbal instructions the Ê , in counter

balanced order, selected the shift group to which the S^ 

belonged. Eight normal and eight LDs were required to 

learn an EDS while the remaining Ŝs had to learn a RS. 

In those trials consisting of a RS, the different combina

tions of the four colors and the four shapes were selected 

in random order out of 144 different combinations of rein

forcement roles. For the EDS the selection of stimuli was 

randomized out of 288 different combinations of reinforce

ment roles. 

The reinforcement was placed in one of the two rein

forcement holes in random order with no more than three 

successive placements on any one side. The appropriate 

blocks were then placed over the reinforcement holes. The 

tray was pushed towards the ̂  and the time taken by the S_ 

to make a choice was measured by a timer. After responding, 

the tray was pushed back out of the Ŝ 's view, toward the E, 

and the correct or incorrect response was recorded. 

Pairs of stimuli were presented successively for as 

long as it took the Ŝ  to respond. There was a ten second 
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intertrial interval (ITI) to allow time for the E to arrange 

reinforcement and stimuli in appropriate positions. There 

was no change in the ITI between preshift and postshift 

training. The learning criterion in preshift and postshift 

training was ten consecutive, correct responses. No addi

tional instructions or encouragement were given once the 

testing session began. 

Results 

Three separate dependent variables were measured in 

the analysis of preshift and postshift discrimination and 

group differences. These were: Response latencies, number 

of errors to criterion, and number of trials to criterion. 

A split-plot factorial analysis of variance was computed 

separately for each variable. The source table for the 

latencies including F* s and significance levels is shown 

in Table I, the source table for numbers of errors to 

criterion is shown in Table II, and the source table for 

number of trials to criterion is shown in Table III. 

Significant differences between preshift and postshift 

performance were found for all measures. LD and control 

groups were significantly slower (F = 10.27, df = 1, 

p <̂  .001), had significantly mor=J errors (F = 4.787, 

df = 1, p <̂  .05), and more trials to criterion (F = 4.59, 

df = 1, p < .05) during preshift performance. An analysis 

of variance was computed comparing the first and second 



TABLE I 

SUMMARY TABLE FOR THE ANALYSIS OF 
VARIANCE OF RESPONSE LATENCIES 

Source df MS 

Between Subjects 

AxC 

Subjects (AxC) 

31 

1 

1 

1 

28 

32 

1 

1 

1 

1 

28 

.02 

2 . 2 8 

0 . 0 0 

3 .12 

1 2 . 0 3 

.07 

.12 

. 75 

1.20 

- .006 

. 7 3 

0 . 0 0 

1 0 . 2 7 * 

.05 

. 0 9 

. 59 

Within Subjects 

B 

AxB 

BxC 

AxBxC 

B X Subjects (AxC) 

* = p less than .001 

V 
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TABLE II 

SUMMARY TABLE FOR THE ANALYSIS OF VARIANCE 
OF NUMBER OF ERRORS TO CRITERION 

Source 

Between Subjects 

A 

C 

AxC 

Subjects (AxC) 

Within Subjects 

B 

AxB 

BxC 

AxBxC 

B x Subjects (AxC) 

df 

31 

1 

1 

1 

28 

32 

1 

1 

1 

1 

• 28. 

MS 

1278.06 

68.06 

90.26 

356.66 

1892.25 

' 390.07 

60.07 

2.23 

461.39 

F 

3.58* 

.19 

.25 

4.787** 

.85 

.13 

.004 

* = p less than .07 

** = p less than .05 
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TABLE III 

SUMMARY TABLE FOR THE ANALYSIS OF VARIANCE 
OF NUMBER OF TRIALS TO CRITERION 

Source 

Between Subjects 

A 

C 

AxC 

Subjects (AxC) 

Within Subjects 

B 

AxB .. 

BxC 

AxBxC 

B X Subjects (AxC) 

df 

31 

1 

X 

1 

28 

32 

1 

1 

1 

1 

28 

MS 

6400.06 

6.31 

333.02 

1692.06 

9216.06 

2730.01 

885.01 

.04 

2090.71 

F 

3.780* 

.004 

.197 

4.590** 

1.305 

.423 

* = p less than .07 

** = p less than .05 V 
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half of preshift training and the first and second half of 

postshift training. Results indicated that both halves of 

preshift training took significantly more time than either 

half in postshift learning (F = 16.29, df = 3, p < .001). 

Comparison of the individual means of the first, second, 

third, and fourth quarters of training time was then 

computed using Tukey's HSD Technique (Kirk, 1968). Results 

indicate that the first quarter of training yielded the 

slowest latencies. 

Analysis of group differences indicates that the LD 

group took significantly more trials (p < .07) and made 

significantly more errors (p ^ .07) than controls. No 

latency differences were found between groups. 

Discussion 

The hypothesis that performance on the EDS task would 

be poorer for both the LD and control groups as compared 

to performance of the RS task was not supported. There 

were no significant differences between tasks. This 

contradicts previous findings where one or the other task, 

either EDS or RS, was learned faster, depending on the 

age group of the population. These opposing results may 

have been caused by the range in ages within the popula

tions. It has generally been found that children below 

the age of five years learn an EDS faster than a RS. 

Children between five and seven years of age perform the 

K ̂ ^.>_«J.#I 
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same on both shifts, and children seven years and older 

perform a RS better than an EDS (Kendler & Kendler, 1962; 

Kendler & Kendler, 1968; Tighe & Tighe, 1967; Wolff, 1967). 

If this is true, then the present population of first 

through fourth grades would be made up of children of 

approximately five years to nine years. These ages cover 

different phases of the hypothesized developmental scale, 

and might, therefore, have canceled out these maturational 

differences. The failure to replicate past findings 

suggests caution in interpreting the other findings of 

this study. 

The original hypothesis that LD children would perform 

more poorly than normal learning children on both phases 

of learning of both tasks was supported. Considering the 

small group sizes, the trend in the results seems to indi

cate that use of a larger population would have yielded 

even stronger results. The finding that the LD group took 

significantly more trials and made significantly more errors 

than controls is no doubt due to the often observed atten

tional deficit in LD children. 

There were no significant differences between the 

groups in latencies. This may have come about because the 

population of LD children was not grouped according to 

their energy level. Doyle (1968) has pointed out that 

some LD children are hypoactive, some hyperactive, or in 
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a few cases, even normoactive. If this is true, combining 

the three types in one population may have yielded the 

similar average latency scores in the two groups of 

children. Further investigation of the results indicates 

extreme difficulty for the LD group in the preshift task 

as compared to the postshift task, as seen by larger 

response latencies, and increased number of errors and 

trials to criterion. These findings tend to indicate 

that once the general concept of stimulus cues is learned, 

transfer of that learning concept occurs as easily for the 

LD children as for the normal learning children. 

The present results support the general finding that 

LD children perform more poorly than normal children on 

discrimination tasks, and that this deficit is due to a 

general lack of attention to aspects of the stimulus 

environment. Further research on discrimination shifts 

programatically varying age and nature of the disability, 

particularly with respect to activity level of the LD 

child should be fruitful. 

Summary 

The present research was conducted to investigate 

discrimination learning of children with learning disabili

ties as compared to normal controls. Two discrimination 

tasks were used, a reversal shift task and an extradimen

sional shift task. Significantly fewer errors to criterion 
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and trials to criterion (p < .07) were required by the 

controls for both types of task. In addition, it was found 

that for both groups, preshift performance was significantly 

slower and had significantly more errors than postshift 

performance (p <.05). Results further indicated that 

response latencies were longest during the first half of 

preshift training. Failure to find significant differences 

between type of discrimination tasks in the LD children 

may be explained by the fact that both hyperactive and 

hypoactive children were included within the sample. 

V 
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