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INTRODUCTION

The profoundly retarded, until the last decade, have
existed outside the realm of public and professional concern.
Acceptance of the assumption that they were not only incurable
but unmodifiable resulted in their being confined to a life-
time of custodial care, devoid of any attempt to rehabilitate
or train. As they were considered to be beyond help, only
their most basic, primitive needs were met.

This longstanding pessimism has been tempered by the
advent of the operant approach. Operant principles have been
used to accelerate the acquisition of general self-help skills
including appropriate elimination habits and self-dressing
and to decrease self-destructive behaviors such as head-
banging.

Only a few studies, however, have attempted to modify
or promote in the profoundly retarded more complex adaptive
functions as concept or language development. The present
study is a reaction to this state of affairs. Concept-
language formation and not head-banging or toilet training is
the "target behavior". Stated specifically, the purpose of
this study is to investigate the applicability of the operant
approach to the concept development of children with profound
retardation.

The thesis i1s divided into four chapters. Chapter I

is a lifterature review which begins by summarizing prominent
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learning deficits characteristic of the severely-profoundly
retarded and then proceeds to critically evaluate prior
investigations concerned with the concept and language train-
ing of the retardate. A statement of research purpose
concludes this chapter.

The second chapter presents a description of the
sample population, the measuring tools, the apparatus, and
the experimental procedures. This is followed by the formula-
tion of the research hypotheses and the specification of the
techniques of data analysis.

The analysis of the results is presented in the third
chapter. These findings are discussed and interpreted in
Chapter IV. A summary of the results and a presentation of
conclusions constitute the last pages of the text.

The Appendix section contains a tabular organization
of raw data, additional statistical analyses, individual
learning curves, information relevant to the sample, and

photographs of the operant apparatus.



CHAPTER T

REVIEW OF THE LITERATURE

1. Learning Phenomena Specific to the Mentally Retarded
Child: Empirically Established Limitations.

The number of studies involving the mentally retarded
population has increased dramatically since 1955. Although
the results of these studies have not generated a coherent
picture of the learning capacities and deficits of such
childrenl, they have provided the educationally-oriented
clinician with a partial empirical reference from which
instructional procedures can be formulated. With this in
mind, the following studies were reviewed and their findings
were used in the development of apparatus and procedures.

Zeaman and House2’3’u

have extensively studied the
shape and slope of visual discrimination learning curves.

These authors suggest that it is not so much in the final

1 H. Robinson and N. Robinson, The Mentally Retarded
Child, New York, McGraw-Hill, 1965, p. 1-2.

2 D. Zeaman and B. House, "The Role of Attention in
Retardate Discrimination Learning", Handbook of Mental Defi-
ciency, New York, McGraw-Hill, 1963, p. 159-223.

3 —m—————— , "A Comparison of Discrimination Learning
in Normal and Mentally Defective Children", Child Develop-
ment, Vol. 29, No. 2, 1958, p. 411-415.

b s "Visual Discrimination Learning in Imbe-
ciles", American Journal of Mental Defieciency, Vol. 63, No.
5, 1958, p. BL7-L52.
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stages of learning visual discriminations as in the early
stages that children of various mental ages differ from one an-
other. The results of these studies indicate that moderately
and severely retarded children tend to learn visual discrimina-
tions more slowly (i.e. require a greater number of trials-
to-criterion), than do normal subjects of comparable mental
ages. The reasons for this difference in performance,
according to Zeaman and House, lie primarily in the initial
failure to attend to the relevant cues and not in the basic
incapacity to acquire the discriminative response. They
further suggest that the higher the mental age, the greater

the number of cues which subjects will actually observe, but
that the brighter subjects will have learned to ignore cues
which have a very low probability of usefulness. Accordingly,
retarded subjects would be equally attracted by all observed
cues. They would appear to be more distractible because they
had not learned to lgnore irrelevant stimulus dimensionsS’6
Both Zeaman and House conclude that the key to successful
training with the mental retardate lies in the effective

engineering of attention.

5 B. House and D. Zeaman, "Effects of Practice on the
Pelayed Response of Retardates", Journal of Comparative Phys-
iological Psychology, Vol. 54, No. 1, 1961, p. 225-260.

6 Robinson and Robinson, Op. Cit., p. 329.
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Conflicting results have been reported in the area of
short-term memory. Some investigators (most notably Ellis7),
have suggested that a prominent short-term memory deficit
accounts for much of the retardation in the learning of the
mentally handicapped. Although there are a number of studies

which support this contention8’9’10’11’12’13’14’15, some have

7 N.R. Ellis, "The Stimulus Trace and Behavioral Inade-
quaces", Handbook of Mental Deficiency, New York, McGraw-Hill,
1963, p. 130-158.

8 G.0. Johnson and K.A. Blake, "Learning Performance of
Retarded and Normal Children", The Mentally Retarded Child, New
York, McGraw-Hill, 1965, p. 328-329.

9 C.W. Thompson and A. Magaret, "Differential Test Re-
sponses of Normals and Mental Defectives", Journal of Abnormal
Social Psychology, Vol. 42, No. 3, 1947, p. 208-293.

10 C.D. Barnet, N.R. Ellis and M.W. Pryer, "Stimulus
Pretraining and the Delayed Reaction in Defectives", American
Journal of Mental Deficiency, Vol. 54, No. 1, 1959. p. 100-I11.

11 G.N. Cantor and J. Hottel, "Psychomotor Learning in
Defectives As A Function of Verbal Pretraining", Psychological
Record, Vol. 7, No. 1, 1957, p. 79-85.

12 A.R. Jensen and W.D. Rohwer, "The Effect of Verbal
Mediation on the Learning and Retention of Paired Associlates
by Retarded Subjects", American Journal of Mental Deficiency,
Vol. 68, No. 1, 1963, p. 80-8L,

13 G.R. Pascal and L.M. Stolurow, "Delayed Reaction for
Form and Place Contrasted", Journal of Comparative Physiological
Psychology, Vol. 45, No. 2, 1952, p. 29L-299.

14 G.R. Pascal, L.M. Zabarenko, and C.S. Chambers, "The
Delayed Reaction in Mental Defectives"”, American Journal of
Mental Deficiency, Vol. 56, No. 1, 1951, p. 152-160.

15 A.A. Baumdster, and C.J. Bartlett, "A Comparison of
the Factor Structure of Normals and Retardates", American

Journal of Mental Deficiency, Vol. 66, No. 5, 1962, p. 6L41-646.
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not been able to demonstrate a signlficant difference in
short-term memory between matched samples of normal and re-

16,17,18,19 However, varying task complexity,

tarded subjects
poor subject screening, and sample heterogeneity make it
difficult to evaluate these latter studies.

Research in long-term retentlion in retardates gener-

20’21. Contrary to the

ally fails to 1ndicate a deficit
popular conjecture that retarded subjects have poor long-
term memory, once a response has been acquired, they are as
likely to recall it as is a normal subject provided they

have an equal opportunity to utilize skills and information

previously developed.

16 G.N. Cantor and T. Ryan, "Retention of Verbal
Paired-Associates in Normals and Retardates", American Journal
of Mental Deficiency, Vol. 66, No. 5, 1962, p. 861-865.

17 Id., Ibid..

18 W.F. Hawkins, The Effects of Stimulus Asynchrony in
Compound Trial=And-Error Learning by Normals and Retardates,
doctoral thesis presented to George Peabody College for
Teachers, U.S.A., 1963, 97 p.

19 W. Sloan and I. Berg, "A Comparison of Two Types
of Learning in Mental Deféctives'", American Journal of Mental
Deficiency, Vol. 61, No. 4, 1957, p. 556-566.

20 G.0. Johnson and K.A. Blake, "Learning Performance
of Retarded and Normal Children", The Mentally Retarded Child,
New York, McGraw-Hill, 1965, p. 335.

21 B.S. Lott, "Paired Associate Learning, Generaliza-
tion, and Reteation As A Function of Intelligence", American
Journal of Mental Deficiency, Vol. 63, No. 3, 1958, p. 481-189.
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A number of studies have yielded information about
the comparative discrimination-learning performance of retard-

.ed and normal subjects of equivalent Mental Age. Many of

these studies have not demonstrated significant differences in

discrimination learning between matched samples of retarded

22,23,2L,25,26,27,28

and normal children However, others have

found retarded subjects significantly inferior on such

22 N.R. Ellis and W. Sloan, "Oddity Learning As A
Function of Mental Age", Journal of Comparative Physiological
Psychology, Vol. 52, No. 1, 1959, p. 223-230.

23 N. Kass and H.W. Stevenson, "The Effect of Pre-
training Reinforcement Conditions On Learning by Normal and
Retarded Children", American Journal of Mental Deficiency,
Vol. 66, No. 1, 1961, p. 76-80.

24 W.E. Martin and A. Blum, "Interest Generalization
and Learning in Mentally Normal and Subnormal Children',
Journal of Comparative Physiological Psychology, Vol. 54,
No. 1, 1961, p. 28-32.

25 M. O'Connor and B. Hermelin, "Discrimination and
Reversal Learning in Imbeciles", Journal of Abnormal and Social
Psychology, Vol. 59, No. 3, 1959, p. 409-412,

26 M. Plenderleish, "Discrimination Learning and Dis-
crimination Reversal Learnlng in Normal and Feebleminded Chil-
dren", Journal of Genetic Psychology, Vol. 88, No. 1, 1956,

p. 107 112,

27 H.W. Stevenson, "Learning of Complex Problems by
Normal and Retarded Subjects", American Journal of Mental
Deficiency, Vol. 64, No. 6, 1960, p. 1021-1026.

) 28 H.W. Stevenson and E.F. Zigler, "Discrimination
Learning and Rigidity in Normal and Feebleminded Individuals",
Journal of Personality, Vol. 25, No. 5, 1957, p. 699-711.
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tasks29=3o:3l:32,33,34.

The speed at which the discriminative response is
acquired by retarded children appears to be the function of
a number of training and task variables, including ability
to name the essential stimuli35, tutoring with a similar or

36

equivalent discrimination problem~~, teaching the names of

29 F.L. Girardeau, "The Formation of Discrimination
Learning Sets in Mongoloid and Normal Children", Journal of
Comparative Physiological Psychology, Vol. 52, No. &, 1959,
p. 566-570,

30 B. House and D. Zeaman, "A Comparison of Discrim-
ination Learning in Normal and Mentally Defective Children",
Child Development, Vol. 29, No. 4, 1958, p. 411-415.

31 —mm—m——— » "Visual Discrimination Learning in
Imbeciles™, American Journal of Mental Deficiency, Vol. 63,
No. 2, 1958, p. A47-0152,

32 R.G. Rudel, "The Absolute Response in Tests of
Generalization in Normal and Retarded Children", American
Journal of Psychology, Vol. 72, No. 3, 1959, p. 401-508.

33 H.W. Stevenson and I. Iscoe, "Transposition in the
Feebleminded", Journal of Experimental Psychology, Vol. 49,
NO. l, 1955, pt 11—150

34 Robinson and N. Robinson, Op. Cit..

35 D. Zeaman, B. House and R. Orlando, "Use of
Special Training Conditions in Visual Discrimination Learning
With Imbeciles", American Journal of Mental Deficiency, Vol.
63, No. 4, 1958, p. E53<050,

36 C.D. Barnett and G.N. Cantor, "Discrimination Set
in Defectives", American Journal of Mental Deficiency, Vol.
62, No. 3, 1957, p. 3304-337.




REVIEW OF THE LITERATURE 7

37,38,39

the discriminative stimuli ,» ilntroducing novel stimuli
into a long series of trialsuo, proximity of the stimulus to
the rewardul and various distinctive qualities of the stimuli
themselvesuz.

Discrimination reversal in retarded and normal indi-
viduals has also received much study. Most of the research

43 proposal that retarded indi-

has been instigated by Kounin's
viduals can more easily produce discrimination reversals than
normal subjects because of the former's characteristic

"response rigidity". A number of studies in this area fail

37 €.D. Barnett, N.R. Ellis and M.W. Margaret,
"Stimulus Prétraining and thé Delayed Reattion in Defectives",
American Journal of Mental Deficiency, Vol. 64, No. 1, 1959,
p. 104-111.

38 G.N. Cantor and J.V. Hottel, Op. Cit., p. 79-85.

39 D.J. Dickerson, F.L. Girardeau and J.E. Spradlin,
"Verbal Pre-Training and Discrimination Learning by Retar-
dates", American Journal of Mental Deficiency, Vol. 68, No.
3, 1964, p. L76-08L.

40 D. Zeaman, B. House and R. Orlando, Op. Cit.,
p. 453-459. '

§l —emeee e s "The Role of Attention in Retardate
Discrimination Learning", Handbook of Mental Deficiency,
New York, McGraw-Hill, 1963, p. 159-223.

42 14., Ibid..

43 J.S. Kounin, "Experimental Studies of Rigidity:
II. The Explanatory Power of the Concept of Rigidity As
Applied to Feeblemindedness", The Mentally Retarded Child,
New York, McGraw-Hill, 1965, p. 33%.
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to support Kounin's hypothesis44’45’46
h7,48

, but some substantiating
evidence has been reported
The experimental data in the area of paired-associate
learning indicate that mental retardates are at a greater
disadvantage when the learning tasks are more difficult and
verbal mediators are presumably required. In rather simple,
concrete paired-associate learning situations, the performance
difference between normal and retarded subjects has not been

49,50,51

significantly different In more complex situations

4y pP.L. Gardner, "The Learning of Low Grade Aments",
American Journal of Mental Deficiency, Vol. 50, No. 1, 1948,
p. 59_80-

45 M. Plenderleish, Op. Cit., p. 107-112.

46 H.W. Stevenson and E.F. Zigler, "Discrimination
Learning and Rigidity in Normal and Feebleminded Individuals",
Journal of Personality, Vol. 25, No. 5, 1957, p. 699-711.

47 M. O'Connor and B. Hermelin, Op. Cit., p. 409-412.

48 R.K. Penney, J. Croskery and G. Allen, "Effect of
Training Schedules on Rigidity As Manifested by Normal and
Mentally Retarded Children", Psychological Reports, Vol. 10,
No. 2, 1962, p. 243-249,

49 D. Akutagwa and E.P. Benoit, "The Effect of Age
and Relative Brightness on Associative Learning in Children",
Child Development, Vol. 30, No. 2, 1959, p. 229-238.

50 G. Berkson and G.N. Cantor, "A Study of Mediation in
Mentally Retarded and Normal School Children", Journal of
Educational Psychology, Vol. 51, No. 1, 1960, p. ©2-06.

51 B.S. Lott, Op. Cit., p. 481-489.
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such as difficult serial learning tasks, the difference between
these two groups has been clearly shown52’53’54.

A number of studies have indicated that learning-set
formation is slower in retarded subjects as compared to normal
children of the same M§55’56’57. Investigators have demon-

strated that this difference between normal and retarded

subjects 1s not only a function of neural development but also

52 N.R. Ellis, C.D. Bennett, and M.W. Pryer, "Operant
Behavior in Mental Defectives: Exploratory Studies", Journal
of Experimental Analysis of Behavior, Vol. 3, No. 1, 1960,

p. 63-69.

53 R.S. Pryer, "Retroactive Inhibition in Normals and
Defectives As A Function of Temporal Position of the Interpol-
ated Task", American Journal of Mental Deficiency, Vol. 64,
No. 7, p. 1004-1015.

54 R.S. Lipman, "Learning: Verbal, Perceptual Motor
and Classical Conditioning", Handbook of Mental Deficiency,
New York, McGraw-Hill, 1963, p. 391-423.

55 S.J. Wischner and J.P. O'Donnell, "Concurrent Learn-
ing Set Formation in Normal and Retarded Children", The Mental-
ly Retarded Child, New York, McGraw-Hill, 1965, p. 336.

56 F.L. Girardeau, Op. Cit., p. 566-570.

57 N.R. Ellis, F.L. Girardeau, and M. Margaret,
"Analysis of Léarning Sets in Normal and Severely Defective
Human Beings", The Mentally Retarded Child, New York, McGraw-
Hill, 1965, p. 336.
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of the latter's frequent experience of failure58’59.

Retarded subjects tend to have a lower generalized

60,61,62

expectancy for success than do normal children and

generally encounter rejection, frustration and ridicule more

63,64

frequently than the latter These findings are in accord
with the general observation that retarded and normal children
have different reinforcement histories. The nature of the

difference is such as to place the retardate at a learning

disadvantage under conditions such as failure, threat, stress,

58 B. House and D. Zeaman, "Transfer of A Discrimina-
tion from Objects to Patterns'", Journal of Experimental Psycho-
logy, Vol. 59, No. 2, 1960, p. 298-302.

59 D. Zeaman and B. House, "Approach and Avoidance in
the Discrimination Learning of Retardates", Child Development,
Vol. 33, No. 3, 1962, p. 355-372.

60 H.W. Stevenson and E.F. Zigler, "Probability Learn-
ing in Children", Journal of Experimental Psychology, Vol. 56,
No. 1, 1958, p. 185-102.

61 R.F. Heber, Expectancy and Expectancy Changes in
Normal and Mentally Retarded Boys, doctoral thesis presented
to George Peabody College for Teachers, U.S.A., 1957, 76 p.

62 W.I. Gardner, Reactions of Intellectually Normal
and Retarded Boys After Experimentally Induced Failure--A
Social Learning Theory Interpretation, doctoral thesis present-
ed to George Peabody College of Teachers, U.S.A., 1958, 136 p.

63 R.C. Robinson and R. Poseward, "Behavior in Intel-
lectual Deficit: A Critical Review of the Literature", American
Journal of Mental Deficiency, Vol. 55, No. 4, 1951, p. 589-607.

64 M. Woodward, "Early Experiences and Later Social
Responses of Severely Subnormal Children", British Journal of
Medical Psychology, Vol. 33, No. 1, 1960, 123-132.
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criticism, and others, as compared with children of normal
intelligence.

A limited number of studies have considered stimulus
generalization in retarded versus normal subject comparisons.
The evidence gathered thus far suggests an essential equiva-
lence between the groups on simple stimulus generalization but
the retarded subjects tend to fall to utilize learned cues
in generalizing their responses65’66.

Although very few investigations of classical condi-
tioning with retarded subjects have been reported, two exper-
imentally verified contentions seem worth noting. First,
mentally retarded subjects with organic damage are slower in
both response acquisition and extinction67. However, there

is little if any deficit in the conditioning behavior of non-

organic cultural-familial subjects when compared with normal

65 C.D. Barnett, Stimulus Generaligzation in Normals
and Retardate On A Visual-~Spatial Task Requiring A Voluntary
Response, doctoral thesis presented to George Peabody College
for Teachers, U.S.A., 1958, 201 p.

66 I. Bialer and R.L. Cromwell, "Task Repetition In
Mental Defectives As A Function of Chronological and Mental
Age", The Mentally Retarded Child, New York, McGraw-Hill,
1965, p. 323.

67 W. Fraulss and C.M. Franks, "Conditioning In
Defectives and In Normals As Related to Intelligence and
Mental Deficit: The Application of A Learning Theory Model
To A Study of the Learning Process In The Mental Defective",
The Mentally Retarded Child, New York, McGraw-Hill, 1965,

p. 120-140.
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subjects of equivalent CA or Mé68.

The results of operant conditioning research suggest
that the general laws of learning which apply to the normal
population also apply to the mentally retarded69’7o, but that
there are some behavioral differences which are probably
related to mental refardation. For instance, extinction
appears to take a longer time in severely retarded subjects71,
and to be less closely related to the schedule of reinforce-
ment under which the response was acquired72. Furthermore,
unaccounted for variability from session to session may be

73

more extreme than in normal subjects’'~. It may also be more

68 R.L. Cromwell, B.E. Pal, and J.G. Foshee, "Studies
in Activity Level: V. The Relationships Among Eyelid Condi-
tioning, Intelligencé, Activity Level, and Age", American Jour-
nal of Mental Deficiency, Vol. 65, No. 7, 1961, p. TU4L-TA4Q.

69 N.R. Ellis, C.D. Barnett, and M.W. Pryer, "Operant
Behavior in Mental Defectives: Exploratory Studies", Journal of
Experimental Analysis of Behavior, Vol. 3, No. 1, 1960, p. 63-69.

70 R. Orlando and S.W. Bijou, "Single and Multiple
Schedules of Reinforcement in Developmentally Retarded Children'",
Journal of Experimental Analysis of Behavior, Vol. 3, No. 4,
1960, p. 339-348.

71 N.R. Ellis, "Amount of Reward and Operant Behavior
in Mental Defectives", American Journal of Mental Deficiency,

Vol. 66, No. 6, 1959, p. 595-599.

72 J. Spradlin, "Effects of Reinforcement Schedules
on Extinction Severely Mentally Retarded Children", American
Journal of Mental Deficiency, Vol. 66, No. 7, 1962, p. 634-640.

73 B.H. Barrett and O0.R. Lindsley, "Deficits in Acqui-
sition of Opérant Discriminationh and Differentiation Shown by
Institutionalized Retarded Children", American Journal of
Mental Deficiency, Vol. 67, No. 5, 1962, p. L2H-436.
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difficult to establish secondary reinforcers with severely
retarded subjects than it is with those with moderate
retardation74
Studies concerned with schedules of reinforcement have
found that complex multiple schedules tended to control the
petardate's discriminative response more consistently than did

75,76,77,78

simple schedules Also, in accord with past operant

research, the efficacy of intermittent reinforcement over a

continuous schedule has been consistently demonstrated79’80.
Research concerned with the suitability of different

types of positive reinforcement has generally demonstrated the

T4 F.L. Girardeau, "The Effect of Secondary Reinforce-
ment on the Opérant Behavior of Mental Defectives", American
Journal of Mental Deficiency, Vol. 67, No. 5, 1962, p. LLI-T49.

75 R. Orlando and S.W. Bijou, Op. Cit., p. 339.

76 S. Bijou and R. Orlando, "Rapid Development of Mul-
tiple Schedule Performancés With Retarded Children", Journal of
Experimental Analysis of Behavior, Vol. 4, No. 1, 1961, p. 6-16.

77 N. Ellis, C. Barnett, and M. Pryer, "Operant Behavior
in Mental Defectives: Exploratory Studies", Journal of Experi-
mental Analysis of Behavior, Vol. 3, No. 1, 1960, p. 63-69.

78 M.E. Cupp, Effectiveness On Certain Reinforcement
Schedules On The Discrimination Learning of Moderate and Mild
Mental Retardates, doctoral thesis presented to Ohio State
University, U.S.A., 1968, 96 p.

79 Robinson and N. Robinson, Op. Citr, p. 332.

80 J.E. Spradlin, F. Girardeau, and E. Corte, "Fixed
Ratio and Fixed Internal Behavior of Severely and Profoundly
Retarded Subjects", Journal of Experimental Child Psychology,
Vol. 2, No. 3, 1965, p. 340-353.
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effectiveness .of both nutritive and social reinforcement for

81,82,83,84,85

the mental retardate Three studies, however,

have reported finding no "best" reward condition86’87’88.
Investigators concerned with the application of nega-
tive reinforcement have generally found primary aversive sti-

mulatioﬁ to be effective in the deceleration of a wide range

81 M.P. Andronico, The Effects of Different Reinforcing
Cues Upon thé Free Operant Response Rates of Mental Retardates
and Normal Children of Eguated CA or MA, doctoral thesis pre-
sented to Ohio State University, U.S.A., 1964, 153 p.

82 R.E. Pace, The Effects of Tangible Reinforcement on
the Efficiency in Which E.M.R. Pupils Memorize Selected Multi-
plication Facts, doctoral thesis presented to Brigham Young
University, U.S.A., 1967, 96 p.

83 B.G. Waldron, A Study of Verbal and Material Rein-
forcers and Théeir Effect On Socially Deprived and Socilally
Satiated Mental Defectives, doctoral thesis presented to
Columbia University, U.S.A., 1966, 258 p.

84 L.M. Newman, The Effects of Reinforcement Variations
On Concept Formation In Retarded Boys, doctoral thesis present-
ed To Western Reserve University, U.S.A, 1965, 110 p.

85 R.M. Gray and J.M. Kasteler, "The Effects of Social
Reinforcement and Training On Institutionalized Mentally Retard-
ed Children", American Journal of Mental Deficiency, Vol. T4,
No. 1, 1969, p. 50-56.

86 G.M. White, The Effect of Type of Reward On Learning
By Educable Mentally Retarded Pupils, doctoral thesis presented
to Ohio State University, U.S.A., 1968, 170 p.

87 D.D. Sage, Reinforecing Effects of Differential Contin-
gencies On Verbal Learning in Educable Mentally Retarded Chil-
dren, doctoral thesis presented to Stanford University, U.S.A.,

1966, 150 p.

88 B. Sulzer, Match To Sample Performance By Normals
and Institutionalized Retardates Under Different Reinforcing
Conditions, doctoral thesis presented to Western Reserve
University, U.S.A., 1966, 350 p.
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of inappropriate~behavior389’90’91’92. It tends to be most
effective in rgpid and total elimination of single specific
behavior which occurs with 1little variation in frequency or
type and which seldom involves direct interaction with
othersg3. Under these conditions, punishment has long-lasting

effect394’95, and when'"applied appropriately", doés not

89 R.0. Blackwood, Operant Conditioning As A Method of
Training the Méntally Retarded, doctoral thesis presented to
Ohio State University, U.S.A., 1962, 110 p.

90 K. Henriksen and R.D. Daughty, "Decelerating Unde-
sirable Mealtime Behavior In A Group of Profoundly Retarded
Boys", American Journal of Mental Deficiency, Vol. 72, No. 1,
1967, p. LO-4L,

91 T. Risley, "The Effects and Side Effects of Punish-
ing the Autistic Behaviors of A Deviant Child", Journal of
Applied Behavior Analysis, Vol. 1, No. 1, 1968, p. 21-34.

92 L.R. Whitney and K.E. Barnard, "Implications of
Operant Learning Theory for Nursing Care of the Retarded Child",
Mental Retardation, Vol. 4, No. 1, 1966, p. 26-29.

93 J. Hamilton and L. Stephens, "Reinstating Speech In
An Emdtonally Disturbed Mentally Retarded Young Woman", in
W.I. Gardner, "Use of Punishment Procedures With the Severely
Retarded: A Revliew", American Journal of Mental Deficiency,
Vol. 74, No. 1, 1969, p. 86-103.

94 J.B. Appel, "Punishment and Shock Intensity", Science,
Vol. 141, No. 4,-1963, p. 528-529.

95 E.G. Karsh, "Changes In Intensity of Punishment:
Effect On Ruhaway Behavior of Rats", Science, Vol. 140, No. 8,
1963, p. 1084-1085.
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precipitate harmful side effects of social disruption96’97’98.
Finally, the effectiveness of fading procedures

and 'errorless learning' for the retarded has been demon-

strated99’100’101’102’103’104.

In summary, the following conclusions seem to apply

to the mentally retarded:

96 T. Risley, Op. Cit..

97 H. Hamilton, L. Stephens and P. Allen, "Controlling
Aggressive and Destructive Behavior 1n Severely Retarded Insti-
tutionalized Residents", American Journal of Mental Deficiency,
Vol. 71, No. 4, 1967, p. 852-856.

98 L.R. Whitney and K.E. Barnard, Op. Cit..

99 M. Sidman and L. Stoddard, "The Effectiveness of
Fading in Programming A Simultaneous Form Discrimination For
Retarded Children", Journal of Experimental Analysis of
Behavior, Vol. 10, No. 1, 1967, p. 3-5.

100 ——==———- ,» "Programming Perception and Learning For
Retarded Children", in N.R. Ellis, International Review of
Research in Mental Retardation, Academic Press, New York,
1968, p. 141-155,

101 R. Moore and I. Goldiamond, "Errorless Establishment
of A Visual Discrimination Using Fading Procedures", Journal of
Experimental Analysis of Behavior, Vol. 7, No. 3, 196, p. 269-
272,

102 J.P. Kennedy, "The Effects of Graduated Stimulus
Change On Thé Acquisition of A Simple Discrimination In Severely
Retarded Boys", Journal of Experimental Analysis of Behavior,
Vol. 11, No. 1, 1968, p. 39-48.

103 R.S. Terrace, "Discrimination Learning With And With-
out Errors", Journal of Experimental Analysis of Behavior, Vol.
6, No. 1, 1963, p. 1-27.

108 e , "Errorless Transfer Of A Discrimination
Across Two Continua", Journal of Experimental Analysis of
Behavior, Vol. 6, No. 2, 1963, p. 223-232.
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A) Although they are apparently handicapped in terms
of short-term memory, there is no deficiency in long-term
memory storage;

B) Mildly retarded children do not show a deficit
in acquiring a simple discrimination but brain-damaged
retarded children and those with mental ages below about flve
years do show the deficit;

C) There is an essential equivalence between mentally
retarded and normal groups on simple stimulus generalization,
but normal subjects tend increasingly to utilize learned cues
in generalizing their responses;

D) As the learning task becomes more difficult in
the paired-associate learning situation, retardates are in-
creasingly at a disadvantage;

E) Mentally retarded children have a lower generalized
expectancy of success when compared with normal subjects;

F) Retarded subjects generally do not differ from
normals in terms of clgssical conditlioning. Operant condi-
tioning studies suggest that the learning behavior of the
mentally retarded follows the same general laws which apply
to other human and subhuman subjects;

G) Learning-set formation is slower in retarded
children as compared with normal subjects of equal MA; and

H) Marked deficits in attention characterize the

retarded population.
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2. The Use Of Operant Conditioning Procedures In The
Language Training Of Mentally Retarded Children: A
Review Of The Literature.

Deficits in the development and usage of language
skills characterize the retarded, with the degree and scope
of language dysfunction increasing with descending mental age.
This is the general finding of incidence statistics which re-
port an inverse relationship between language handicap and

105. These studies indicate about 100% of the

intelligence
low-grade defectives IQs below 20, about 90% of the retardates
in the IQ range between 21 and 50, and around 45% in the
mildly retarded group are impaired in general language

acquisitiont065107,108,109,110

105 This is partly to be expected because tests used
to assess intelligence and to define classifications of retar-
dation tend to be dependent on language.

106 G. Gens, "Speech Retardation in the Normal and
Subnormal Child", Training School Bulleton, Vol. 47, No. 1,
1950, p. 32-36.

107 J.E. Spradlin, "Language and Communication of Men-
tal Defectives", N.R. Ellis, International Handbook of Mental
Retardation, New York, McGraw-Hill, 1963, p. 241-257.

108 S.M. Goertzen, "Speech and the Mentally Retarded
Child"; American Journal of Mental Deficiency, Vol. 62, No. 3,
1957, p. 2B4-253,

o 109 B.B. Schlanger and R.H. Gottsleben, "Analysis of
Speech Defects Among the Institutionalized Mentally Retarded",
Jouggal of 'Speech and Hearing Diseases, Vol. 22, No. 1, 1957,
p. -103.

« .< 1110 M. Strazzulla, "A Language Guide for Parents of Re-
tarded.Children", ‘American Journal of Mental Deficiency, Vol. 59,
No. 1, 1954, p. L8=%F.
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Although impaired language development is prominent

among the retarded population, only a few researchers have

implemented language or concept training programslll. Early

pilot studies utilizing "traditional', group-applied teaching
procedures failed to demonstrate the educability of the

severely—-profoundly retardedll2’ll3’114’115’116’117’118.

111 W.H. Blount, "Language and the More Severely Re-
tarded: A Review", American Journal of Mental Deficiency, Vol.
73, No. 1, 1968, p. 21-29.

112 M.C. Reynolds and J.R. Kiland, A Study of Public
School Children With Severe Mental Retardation, Saint Paul:
State Department of Education, Research Project No. 8, U.S.A.,
1953, p. 1-25.

113 H. Goldstein, "Report Number Two On Study Projects
For Trainable Mentally Handicapped Children", H. Stevens and
R. Heber, Mental Retardation--A Review of Research, Chicago:
University of Chicago Press, 1964, p. 220-225.

114 R.J. Guenther, Final Report of the Michigan Demon-
stration Research Project For The Severely Retarded, Lansing,
Michigan, U.S.A., Department of Public Instruction, 1960, p. 1-43.

115 G.D. Johnson and R.J. Capobianco, Research Project
On Severely Retarded Children, Albany, New York: Interdepart-
mental Health Resources Board, U.S.A., 1957, p. 1-1T7.

116 J.R. Peck, A Comparative Investigation of the Learn-
ing and Social-Adjustment of Trainable Children in Public School
Facilities, Segregated Community Centers, and 3mte Residential
Centers, 1960, U.S. Office of Education Cooperative Research
Program, Projects No. SAE 6430, p. 1-50.

117 L.F. Cain and S. Levine, Effects of Community and
Institution School Programs On Trainable Mentally Retarded Chil-
dren, EC Research Monographs, Series B, No. B-1, Washington, D.C.
U.S.A., 1963, p. 56.

118 J. Hottel, An Evaluation of Tennessee's Day Class
Program For Severely Mentally Retarded Trainable Children, Nash-
ville,6Tennessee: State Department of Education, U.S.A., 1958,
p. 1-16.
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The general conclusion reached by these and other
studiesllg’lzo, has been that retardates with Mental Ages
below two and IQs below 25, apparently do not profit from
special language instruction.

Relat#vely recently, however, a series of studies
using operant principles demonstrated that low-functioning
psychotic '(and supposedly 'non-retarded') children can
benefit from language trainingl2l’122’123.

The filrst attempt to use a learning theory approach
with retarded children in the acqulsition of language was
reported by Kolstoel24. From an institutional population of

260 mongoloids, he selected a sample of 30 children ranging in

119 O0.P. Kolstoe, "Language Training of Low-Grade
Mongoloid Children", American Journal of Mental Deficiency,
Vol. 63, No. 1, 1959, p. 17-30.

120 H. Goldstein, "Lower Limits of Eligibility For
Classes Far Trainable Children", Exceptional Children, Vol.
22, No. 6, 1956, p. 226-227.

121 N. Kerr, L. Meyerson, and J. Michael, "A Pro-
cedure For Shaping Vocalizations In A Mute Child", Case
Studies In Behavior Modification, New York, Holt, Rinehart
and Winston, 1965, p. 310-313.

122 T, Risley and M. Wolf, "Establishing Functlonal
Speech in Echolalic Children", Operant Procedures In Remedial
Speech agg Language Tralning, Boston, Houghton Mifflin, 1968,
p. 157-1c4.

123 0.I. Lovaas, J.P. Bererich, B.F. Perloff, and B.
Schaeffer, "Aequisition of Imitative Speech by Schizophrenic
Children", Science, Vol. 151, No. 7, 1966, p. 705-707.

124 0.P. Kolstoe, Op. Cit..
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age from five-and-one-half to 14 years, and in IQs from 18 to
36. No detalls concerning stage of speech development (or
degree of retardation) were presented. The 30 children were

separated into Experimental and Control groups, with subjects

from both groups being matched only in terms of MA (disregard-
ing CA as well as the pre-experimental results on the various
language measures). Although the specific instructional
procedures were not explicitly defined (and in fact, varied

to "suit the needs of the individual"), the general experi-
mental sequence involved the securing of attention, intro-
duction of a symbol, repetition and use of the symbol on the
part of the child and, finally, praise contingent with

correct responding. Approximately 90 hours of instruction

were accorded to the Experimental group. The Control group

received no training. Generally, the results of the Kolstoe
study were positive. Although post-experimental Kulman 1Q

rating dropped for both groups, the Experimental group

demonstrated significant gains over 1ts counterpart in
general language skills.

The validity of the above findings is questionable
in view of a number of defects in the experimental design.
These include the generality of pre- and posttest measures,

insufficient matching of the Experimental and Control groups,

and non-equivalent pre- and posttest administrations.
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Denny125, in a theoretical dilscussion, outlined the

operant procedures thought to be basic to an effective con-
cept training program with the retardate. These include the
use of "crutch cues" (i.e. prompting, fading, match-to-
sample), differential feedback via positive and negative re-
inforcement, stimulus generalization, stimulus randomization,
distributed repetition and, sequential building by successive
approximations. Although no actual data were provided, Denny
reported using these principles (in conjunction with the

Multiple Differential Repponse and Feedback Apparatus) to teach

moderately retarded subjects such cbncepts as "up", "down",
"push", "pull", "right-left", "color", "behind", and "through".
Sloane, et al.126, developed the verbal behavior of
five retarded children with IQs ranging from 30 to 60. A ten
stage imitative sequence which proceeded from simple non-
verbal motor imitation to the development of specific speech
sounds, object tacting, and, finally, word chains, was coupled

with fading techniques and contingent positive and negative

reinforcement. Although the authors cited pesitive results,

125 M.R. Denny, "A Theoretical Analysis", International
Review of Mental Retardation, New York, Academic Press, Vol. 2,
1966, p. 3-25.

126 H.N. Sloane, M.K. Johnson, and F.R. Harris,
"Remedial Procedures for Téathing Verbal Behavior to Speech
Deficient or Defective Young Children", Operant Procedures

in Remedial Speech and Language Training, Boston, Houghton
Mifflin Company, 1960, p. 115-132.
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insufficient pre-post experimental testing and the absence of
control measures, make it difficult to determine the extent
to which these subjects actually benefited from language
training.

In a pilot study utilizing explicit reinforcement con-
tingencies, programming, and color-coding, MacAulayl27 taught
speech to eleven non-verbal, mentally retarded children,
ranging in IQs from 26 to 89. The program consisted of teach-
ing individual sounds, blending sounds into words, teaching a
naming vocabulary and, in some cases, tTeaching word phrases.
Black alphabet letters were used as visual cues for specific
consonant sounds, while vowel sounds were color-coded. A
token economy plus social reward was used for reinforcement
purposes. Although there were no formal baseline data or
control procedures, the findings were positive and MacAulay
concluded that the "rate of sound acquisition seemed to be
rapid using operant conditioning principles".

Using a match-to-sample apparatus, Bijoul28 attempted
to develop right-left discrimination (concepts) in both normal

primary school children and in mildly retarded subjects.

127 B.D. MacAulay, "A Program for Teaching Speech
and Beginning Réading To Non-Verbal Retardates", Operant
Procedures In Remedial Speech and Language Training, Boston,
Houghton Mifflin Company, 1968, p. 102-124.

128 S. Bijou, "Studies in the Experimental Development
of Left-Right Concepts in Retarded Children Using Fading
Techniques", International Review of Research in Mental Retard-
ation, New York, Academic Press, Vol. 3, 1968, p. 65-99.
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The experiment consisted of training in form discrimination,
mirror-image discrimination, and rotated mirror-image discrim-
ination presented as five-choice, match-fo-sample problems.
Fading, positive and negative reinforcement, and correctional
techniques were used in the instructional program. Analysis
of error frequencies and differences between pre- and posttest
performance suggested that the program was reasonably effective
for both the normal and retarded child, although the latter
was more prone to make repetitive errors. A positive relation-
ship between progress in the program and Mental Age was
demonstrated for the retarded subjects with those with MAs
above eight showing the greatest gains.

Combining modeling and reinforcement procedures,
Brown, et al.l29,taught rudimentary sight vocabulary to train-
able level mental retardates. The specific instructional

materials consisted of the 57 words from the Sullivan Pro-

grammed Reading Book, printed on 4" by 6" colored index cards.

The results indicated that all subjects learned to orally
identify the 57 stimulus words. Comprehension of word meanings
and transfer of learning to novel situations were likewise
observed but objective tests of these two functions were not

employed.

129 L. Brown, H. Hermanson, P. Haubrich, and J.P. Ora,
"Using Behavior Modification Principles To Teach Sight Vocabu-

lary", Teaching Exceptional Children, Vol. 2, No. 3, 1970,
p. 120-128.
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The Matrix Language Program (MLP) was used by
130

Talkington and Hall with 40 adult, moderately retarded,
mongoloids. With an Experimental-Control group design
matched in terms of CA and MA, the authors demonstrated a
general difference in language and concept usage between

those subjects who received MLP training (Experimental group)

versus the non-trained (Control group). Yet, in light of
their failure to match the two groups on significant vari-
ables such as pretest resuits, language-specific psycho-
metric data, and years of institutionalization these results
should be viewed with caution. Also, the failure to admin-
ister tests of retention, generalization, and transfer limits
the generality of their findings.

131

Ross reported a nine-month game program for 20

educable children (Experimental group), in which general game

skills and basic number concepts were taught. The experimental
treatment consisted of small group games requiring the manipu-
lation of numbers in conjunction with the systematic use of

excitement techniques, modeling procedures, and a token reward

economy. A Control group, matched in terms of CA, MA, IQ, and

130 L.W. Talkington and S.M. Hall, "Matrix Language
Program With Mohgoloids", Americah Journal of Mental Deficiency,
Vol. 75, No. 1, 1970, p. 88-91.

131 D. Ross, "Incidental Learning of Number Concepts
in Small Group Games", American Journal of Mental Deficiency,
Vol. 75, No. 6, 1970, p. 718-725.
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the results of the General Games Skills and Number Knowledge

Tests, spent equal time in a "traditional" special-class
program covering the same number concepts. The findings de-

monstrated that the Experimental group improved more than the

Control group in knowledge of basic number concepts and in
general game skills.

The Wisconsin General Test Apparatus was used by
132

Bricker and Bricker in the development of word control over
object choice with institutionalized, severely retarded chil-
dren. A two-cholce discrimination paradigm was used in which
object name indicated the reinforced response. The experi-
mental design consisted of four groups: a "random" training
group in which the stimulus object was not presented as the
named choice on two consecutive trials, a "sequential" train-
ing group in which the same stimulus object was presented
consecutively until a criterion of five successive correct
responses, a "Hawthorne effect" Control group, and a "do
nothing" Control group. Candy, praise, and tokens were used
as reinforcing conditions.

The results of the Brickers' study revealed training

effects in favor of the operant approach for those subjects

identified on the pretest as "learners", but none of the

132 W.A. Bricker and D.D. Bricker, "Development of
Receptive Vocabulary in Severely Retarded Children", American
Journal of Mental Deficiency, Vol. 75, No. 6, 1970, p. 599-607.




REVIEW OF THE LITERATURE 27

approaches was ableto improve the performance of those

identified as "nonlearners"l33.

134

Guess, et alf , used operant conditioning procedures
to establish a generative use of the plural morpheme in the
speech of a severely retarded girl. During training trials,
reinforcement was presented contingent with correct imitation
of singular and plural vocalizations by the experimenter, in
response to objects presented to the subject singly and in
pairs. A generative productive plural usage resulted as the
subject correctly labeled new objects in the singular or
plural without further direct tralning relevant to those
objects.

135

In a related study, Wheeler and Sulzer used a com-
bination of chailning, imitative prompting, and differential
reinforcement to develop syntax (including the correct use of
articles, appropriate verb endings, and word order), in an

eight-year-old boy described as "brain damaged", "autistic'",

and "retarded". Prior to operant training, the subject

133 The Brickers' study can be criticized on several
counts, including extreme sample heterogeneity and disregard
for Experimental-Control group matching.

134 D. Guess, et al., "An Experimental Analysis of
Linguistic Development: The Productive Use of the Plural
Morpheme", Journal of Applied Behavior Analysis, Vol. 1,
No. 4, 1968, p. 297-306.

135 A.J. Wheeler and B. Sulzer, "Operant Training and
Generalizatioh o6f A Verbal Response Form In A Speech Deficient
Child", Journal of Applied Behavior Analysis, Vol. 3, No. 2,
1970, p. 139-147.
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spoke in "telegraphlc" English - leaving out most of the
necessary articles and auxiliary verbs. During the experi-
mental sessions he was trained to use a particular sentence
form that included the articles and verbs to describe a set
of standardized pictures. The authors reported that the
subject quickly acquired the desired sentence form and that
he used it effectively in his response to the training
stimuli as well as to sets of novel stimuli.

Although the above two studies could be criticilzed
in terms of a sample N of one and the absence of appropriate
subject data (g+5+, IQ, MA, and/or 8Q ratings), they suggest
that complex verbal behaviors can be produced in speech-
deficient, retarded children.

Buddenhagenl36

, in an unpublished doctoral thesis,
attempted to produce "vocal verbal responses™ in four pro-
foundly retarded, non-talking mongoloid adults. Although
the specific instructional procedure varied from subject to
subject, the general training sequence was similar to the

137

one reported by Lovaas This tralning consisted of the

reinforcement of random vaocalizations followed by the shaping

136 R.G. Buddenhagen, Operant Conditioning As a Tech-
nique For Establishing Vocal Verbal Behavior In Non-Talking,
Institutionalized Mongoloid Children, doctoral thesis pre-
sented to the University of Rochester, U.S.A., 1967, 94 p.

137 0.I. Lovaas, J.P. Berberich, B.F. Perloff, and'B.
Schaeffer, "Atquisition of Imitative Speech by Schizophrenic
Children", Science, Vol. 151, No. 7, 1959, p. 705-707.
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of eye contact and the establishment of basic motor imitation.
Finally, the imitation of the instructor's acoustico-visual
models was developed using contingent rewards (praise and candy).
Negative reinforcement via "time out" periods served as an
aversive consequence for inappropriate behaviors (i.e.

temper tantrums, "acting silly", and others). Total training
time required per subject averaged 27 hours.

Although two of the four Subjects 1n the Buddenhagen
study learned such mands as "I wanna coke" and "I wanna book",
as well as several tacts including "a mamma" and "a daddy", the
results are difficult to interpret because of the absence of
pre-post treatment testing. Consequently, there were no base-
line data and no tests of learning, generalization, and transfer.
The only measure of subject improvement was the experimenter's
subjective appraisal. Also, the small number of Subjects, the
absence of control measures, and individualized training pro-
grams restricted the extent to which the results could be

generalized.
3. Research Purpose.

Most of the above studies were characterized by
prominent defects in design including insufficient pre- and
posttests, extremely small sample size, and the absence of
control measures. Moreover, with the exception of the

Buddenhagen study, language training programs for the
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profoundly retarded have not been implemented. The low-grade
retardate has been considered to be beyond help -- suitable
only for constant custodial care.

The present research was a reaction to this state of
affairs. As such, it was a controlled investigation designed
to study fthe applicabllity of a learning theory approach to
the concept training of children with profound retardation.
More specifically, this research attempted to determine if
profoundly mentally retarded children (Binet IQ, below 20;
MA, three years and below), could acquire concepts (g;5+
CAR, SPOON, SQUARE, CIRCLE), through the use of a specific

operant apparatus and procedure138.

138 This research was predicated on the assumption
that one cannot infer that an organism is incapable of a given
behavior merely because it has failed to emit that response.
The necessary environmental-instructional conditions for
modifying the behavior may as yet lie undiscovered.



CHAPTER IT
METHODOLOGY

This chapter will present procedures employed to deter-
mine the efficacy of the operant approach for the concept train-
ing of children with profound retardation. It will begin by
operationally defining terms germane to this study. This will
be followed by a description of the sample, the measuring tools,
and the apparatus. The final segments will include an outline
of the experimental procedures, formulation of the research

hypotheses, and specification of the techniques of data analysis.
l. Operational Definitions.

A:- Concept Acquisitioni- an increase in the Subject's
appropriate oral or pointing response to a given stimulus class.
(Q;E;: An appropriate response is here defined as that em-
ployed by the Experimenter for imitation during the first
instructional set. Refer to p. 46).

In this study, the terms concept acquisition, concept
formation, and learning are used interchangeably.

B:- Retention:- the score a Subject receives on post-
test II. (N;Q;: It is assumed here that the second posttest
measures the degree to which the trained behaviors are being

maintained over time).
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C:- Profoundly Mentally Retarded:- Subject whose

S-B IQ rating is 20 or below.
2. Materials and Instruments.

The test condition assessed the Subject's abllity to
identify the concepts CAR, SPOON, MAN, TRTIANGLE, SQUARE,
CIRCLE. Both the Subject's 'expressive' and 'receptive'
functioning were measured (Refer to p. 40).

Test materials consisted of 10 different pictures for
each concept (g;g; 10 man items, 10 spoons, 10 squares, and
others). These pictures consisted of drawings and magazine
cutouts presented on 3" x 5" white, unlined index cards.
Geometric figures differed from each other in terms of size,
color, and method of presentation (gég; whether drawn or
pasted): The remaining concepts varied in accord with these
dimensions and in terms of general figure complexity and

'closeness to reality'.
3. Apparatus.

A semi-automatic conditioning apparatus was used in
this study. It consisted of a rectangular shaped wooden desk
equipped with the following features:-

A) Reinforcement dispenser;

B) Two-toned set of chimes;

C) Electric shock device;
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D) Remote control projector and opaque 8" x 10"
glass screen;
E) Control boxj;and,

F) Various instructional stimulus materials.

The reinforcement dispenser was constructed out of
" clear plexiglass, and powered by a solenoid (intermittent
type) and recoll spring. Candy was released from the mechan-
ism by the instructor via the control box button designated
'Reinforcement'. It was then fed to a cylindrical connecting
tube which transported the candy to a readily accessible
container located against the inside left wall of the condi-
tioning desk. Total time required for this process was 2
second.

Chimes (auditory reinforcer), attached to the under-
side of the manipulanda, were rung by the 'Reinforcement'
button controlled by the Experimenter. (The chimes and
nutritive reinforcer occurred simultaneously).

The control box was attached to the undercarriage of
the apparatus. It consisted of a power (off-on) switch,
individual buttons which delivered an established amount of
positivé-reinforcement (chimes and candy) and/or aversive
stimulation (shock), and a dial calibrated in milliamps used
to regulate shock intensity. A U43' electrode-tipped cord

extended from the control center and was used to deliver the
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aversive stimulationl (Refer to p. 47).
Located on the left-front wall of the conditioning
desk was an opaque glass screen. Three feet behind the screen

was a remote control Kodak Carousel 800 Projector. The remote

control mechanism was located to the right of the control box
where it was conveniently accessible to the instructor.

In order to minimize the effects of extraneous stimuli,
two flaps were constructed to extend 16" out from the side
walls of the apparatus. Two horizontal extensions from the
base of the desk served to restrict the Subject's general
maneuverabilityz, to prevent the removal of the shock-
delivering electrodes, and to reduce observation of the
Experimenter's use of the control box.

XA diagram of the conditioning desk is found on the

following page and photographs are contained in Appendix 5).

¢ 1 Redux electrode paste and standard electrical tape
were used to reduce contact impedance and to prevent burning.
The use of rubber placement mats and grounded wall plugs were
additional precautionary measures.

3

2 Although the Subject's body movements were largely

restricted, his hands and arms were free to manipulate the
different stimulus materials as well as to retrieve the
tangible reinforcements.
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The stimulus objects for the concepts CAR, SPOON, MAN,
TRIANGLE, SQUARE, CIRCLE, varied in terms of five dimensions:
size, color, material, general complexity, and the extent to
which the stimulus properties of the presented objects repre-
sented the actual objects 1n the environment. The stimulus
items totaled 60 in number (i;ﬁ; 10 car items, 10 spoons,
and others), and were administered in accord with the fading
principle: (The fading schema, the sequence and medium of
presentation for the individual stimulus objects are summarized
in Table I). The different concrete stimulus materials were

manually presented to the Subject by the Experimenter.

4, Sample.

3

Thirty male profoundly retarded Subjects~ were selected
to serve as the sample population. Three from the Experi-
mental group and one Control Subject were hospitalized during
part of the 15 day tralning period and were consequently
eliminated from the study. The transfer of one Control Subject
to a new institution and the complete inability of another to
respond to the tralning task, resulted in equal groups of 12

Subjects.

Subject selection was based on the following criteria:

3 All Subjects were from the Rideau Regional Hospital
School, located within Smith Fall's, Ontario.
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Table I.- Fading Schema For Instructional Stimuli:
Sequence, Medium of Presentation, and Number of Objects in
Each Category.

Sequence(+) : Medium of Presentation
Three Dimensional Objects Two Dimensional Objects

Plastic |Picture Picture Projected
Concept Wood Steel Rubber & Cloth |Pasted Drawn on Screen
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A) Chronological Age between 7 and 12 years;

B) Mental Age between one month and 3 years as

measured by the Stanford-Binet Intelligence

Scale (S-BIS)M;

C) I.Q. ratings below 20 on the S-B;

(N.B.: Table II presents the Chronological Ages, Mental Ages,

Intelligence Quotients, and months of institutionalization for

the Experimental and Control groups).

D) A speaking vocabulary of at least four words, as
indicated by the observations of two ward
attendants;

E) Absence of impaired upper limb coordination and
inability to respond appropriately to the trainlng
situation; and

F) Ability to cooperate with the instructor and
perform the primary responses required for this
study. This was determined by the Experimenter's
judgment after a preliminary five minute contact
with each Subject.

The Experimental and Control groups were matched in

terms of C.A., I.Q., M.A., period of institutionalization,

and performance on the Stanford-Binet 'Picture Vocabulary

Test'.

4 The S-B was administered to the Subjects by two

psychologists, one of whom was the author. The consequent
M:A: and I:Q: ratings were of recent date.
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Table IT.- Months of Institutionalization, Chrono-
logical Ages, Mental Ages, and IQ Ratings for Experimental

and Control Groups.

Experimental Group

Control Group

Months Months
of of
Subject Instit. CA MA IQ | Subject Instit. CA MA IQ
Henry 105 12 2mos.below | Jack 100 12 lUmos.below
20 20
Louis 110 12 5Smos.below | Joe 100 12 2yrs.below
20 8mos. 20
Larry 70 12 2mos.below | Roy 80 12 2mos.below
20 20
Dave 95 11 10mos.below | John 95 11 3mos.below
20 20
Art 95 11 Smos.below | Jim 100 11 lmon.below
20 20
Bill T4 11 2yrs.below | Tony 70 11 lmon.below
9mos. 20 20
Sam 85 10 8mos.below | Jerry 85 10 8mos.below
20 20
Brian 80 10 1mon.below | Russ 65 10 3mos.below
20 20
Paul 95 10 1lmos.below | Dan 105 10 3mos.below
20 20
Bob 90 9 6mos.below | Fred 95 9 3mos.below
20 20
Ken - 80 8 2yrs.below | Doug 75 8 2yrs.below
2mos. 20 6bmos. 20
Tony 60 7 2mos.below | George 70 8 Lmos.below
20 20
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The extent to which the two groups are equivalent on the latter
three variables is summarized in Tables III, IV, and V.

Both groups were further matched in accord with thelr
'expressive' and 'receptive' pretest performances (Refer to
Tables VI, VII).

The etiological classifications for the 24 Subjects,
obtained from medical records, consisted of four categories:
(1) Down's Syndrome, (2) Encephalopathy, (3) Phenylketonuria,
and (4) "Congenital Cerebral Defect" (g;r Table VIII). All
but six of the Subjects had a history of epileptic seizures and
most (183s) were on seizure depressing and/or tranquilizing
drugs (Refer to Appendix 1, Tables XIX and XX). No medication

was given immediately before or during a concept training session.
5. Procedure.

The experimental design employed an Experimental and

a Control group, each undergoing a 15 day training period,
preceded by a pretest condition and followed by two post
Training testings. The procedural outline is discussed in
detail below.

The pretest consisted of two parts. The first, the
'expressive' phase, measured the Subject's ability to orally
identify the six concepts used in the study. In the second
bhase of the pretest, the 'receptive', the Subject was asked
to non-verbally associate the stimulus name (vocalized by

the Experimenter) with a corresponding stimulus picture.
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Table III.- Stanford-Binet Mental Age Ratings for
Experimental and Control Groups.

X (mos.) X (mos.) SD : SD : t-Test
ohi) E: Group C: Group E: Group C: Group Value
22 9.08 7.83 10.19 10.97 0.27

Table IV.- Stanford-Binet Picture Vocabulary Test
Results for Experimental and Control Groups.

X (mos.) X (mos.) SD : SD : t-Test
arf E: Group C: CGroup E: Group C: Group Value
22 2.83 3.41 3.24 .07 -0.36

Table V.- Period of Institutionalization for Experi-
mental and Control Groups.

X (mos.) X (mos.) SD SD : t-Test
arf E: Group C: Group E: Group C: Group Value

22 86.58 86.66 14.58 14.19 -0.01
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Table VI.-~ 'Expressive' Pretest Result Summary for
Experimental and Control Groups.

X: X: SD : SD : t-Test
Concept ar E: Group C: Group E: Group C: Group Value
CAR 22 2.00 2.12 2.98 1.77 -0.11
SPOON 22 2.66 2.58 2.67 2.28 0.07
MAN 22 2.75 2.79 3.13 2.75 -0.03
TRIANGLE 22 0 0 0 0 0.00
SQUARE 22 0 0 0 0 0.00
CIRCLE 22 0 0 0 0 0.00
Total
Pretest 71 1.23 1.24 2.35 1.99 -0.04

Table VII.- 'Receptive' Pretest Result Summary for
Experimental and Control Groups.

X: X¢ SD : SD : t-Test
Concept ohig E: Group C: Group E: Group C: Group Value
CAR 22 3.25 3.12 2.26 2.39 0.13
SPOON 22 3.33 3.20 2.87 2.21 0.11
MAN 22 3.41 3.37 2.53 3.26 0.03
TRIANGLE 22 0 0 0 0 0.00
SQUARE 22 0 0 0 0 0.00
CIRCLE 22 0 0 0 0 0.00

Total
Pretest 71 1.66 1.61 2.40 2.42 0.16
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mental and Control Groups.

b3

Table VIIT.- Etiological Classifications For Experi-

Experimental Group

Control Group

Efioclogical Etiological
Subject Classification Subject Classification
Bob Mongoloid Joe Congenital
Cerebral Defect
Tom Congenital Roy Encephalopathy
Cerebral Defect
Henry Encephalopathy Tony Congenital
Cerebral Defect
Brian Mental Retarda- John Mongoloid
tion of Unknown
Cause
Bill Congenital Jack Encephalopathy
Cerebral Defect
Art Congenital Jim Congenital
Cerebral Defect Cerebral Defect
Paul Congenital Fred Phenylketonuria
Cerebral Defect
Ken Congenital Doug Encephalopathy
Cerebral Defect
Larry Congenital George Congenital
Cerebral Defect Cerebral Defect
Sam Mongoloid Jerry Congenital
Cerebral Defect
Dave Mongoloid Russ Congenital
Cerebral Defect
Louis Mongoloid Dan Mongoloid
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More specifically, in the former the Subject was required to
verbally name the different stimulus objects. In the latter
(i.e. 'receptive' phase), the Experimenter presented the
Subject with 10 sets of pretest items (i;E; six different
stimulus pictures per set, each representing one of the six
concepts) and asked the Subject to point to (or express in
some other non-verbally appropriate manner) the stimulus
picture which corresponded to the verbal label. (For example,
if the Experimenter vocalized "Spoon", the Subject must have
intentionally pointed to the correct picture out of the six
presented before him).

The order in which the pretest items were administered
(E;E; for both the 'expressive' and 'receptive' phases), was
in one r;ndom sequence for all Subjects. Both pretest phases
were given twice in a single day, once in the morning and
once in the afternoon, for a test-retest reliability check
(Table IX). While there was no difference in the 'receptive'
phase during these two administrations, the 'expressive'
pretest differed in that "prompting" was employed during the
afternoon period. If the Subject answered incorrectly, the
Experimenter aided him by verbalizing the first syllable of
the concept label.

The pretesting was followed by 15 consecutive days
of concept tralning, with each Subject receiving approximately

16 minutes of training per day.
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Table IX.- Test-Retest Coefficients For Pretest
Administrations.

L5

Expressive Pretest: LO3EEX

Receptive Pretest : LO2%%%

¥X¥ p. < .001
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Each training period was composed of three instruct-
ional setss.

SET I:- (Imitative phase): The Experimenter presented
the stimulus object to the Subject, orally labeled it, and
asked him to iImiftate;

SET II:- (Expressive phase): The Experimenter
manually introduced the stimulus 1tem, and asked the Subject
to state its name;

SET IIT:- (Receptive phase): Six stimulus objects
each representing one of the six concepts, were placed in a
random order.before the SubjJect. The Experimenter then
verbalized the concept and asked the Subject to point to the
corresponding stimulus item.

Subject error during the three instructional sets was
immediately corrected by the Experimenter. The method of
correction consisted of re-presenting the stimulus object,
modeling the correct response, and asking the Subject to
imitate., Imitation was rewarded by verbal praise. Failure
was followed by the next item.

The general sequence of concept training proceeded
from CAR, SPOON, MAN, to the geometric concepts, TRIANGLE,

SQUARE, CIRCLE. This sequence was the same for Experimental

5 The Subject received 60 stimulus presentations for
each of the three instructional sets, for a total of 180
presentations per training session.
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and Control groups.

The Experimental group was trained on the conditioning

apparatus (see p. 32), and for each correct response on all
three sets of instructional stimuli, received a standard
chain of positive reinforcement (i.e. auditory reinforce-
ment (chimes) + nutritive reward (candy), followed by verbal
praise (in the form: "That's right; Good!") + tactile feed-
back (a pat on the back). This "reinforcement chain" was
presented on a contlinuous schedule for the first 10 days of
the training period. "Reinforcement thinning" via a shift
to an intermittent schedule was initiated on day 11 and was
in effect until the final day 15. During this time, a simple
3:1 ratio schedule (i;g; three correct responses per
"reinforcement chain"), was established.

No reward followed incorrect responses and/or complete
failure to respond to the presentation of the stimulus object.
Aversive stimulation in the form of a mild electric shock
(i;ﬁ; approximately seven milliamps.), was further used to
control perseverative behavior6. Two shock-delivering
electrodes were attached (I" apart) to the base of the
Subject's ankle. The aversive stimulus was controlled by

the Experimenter.

6 Perseverative behavior was here defined as an
'abnormally' persistent repetition or continuance in expres-
sion of a non-task related motor movement and/or idea.



METHODOLOGY 48

The stimulus series was administered in accord with
fading principles (Refer to Table I). The sequence of in-
structional stimuli proceeded from concrete, three-dimensional
objects susceptible to Subject manipulation, to two-dimensional
magazine cutouts and line drawings, and to images projected
on a video screen. In this manner stimulus support was
gradually reduced.

Subjects in the Control Condition were exposed to the

same stimulus materials during the 15 days of concept training,
but were trained without the conditioning desk as well as with-
out the "reinforcement chain". Continuous verbal praise
("That's right; Good!"), coupled with varying amounts of non-
contingent (candy) reinforcement, were the only rewarding
conditions. Also, fading procedures were not used. The 10
stimulus items for each concept (for all three sets of in-
structional stimuli), were randomized and were not in accord
with the above fading principles. Finally, there was no
attempt at aversive control of perseverative behavior.
Posttests I and II were administered one and 21 days,
respectively, following the last day of concept instruction.
The individual stimulus pilctures, the manner in which they
were administered, and the specific (expressive-receptive)
functions measured, were identical to that of the pretest
condition. (NOTE:- Test-retest reliability for Posttests

I and II is reported in Table X).
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Table X.~ Test-Retest Coefficients For Posttests
I and II.

POSTTEST TI:-
'Expressive' : OLRx%

'Receptive' : LO3X¥E
POSTTEST IT:-
'Expressive' : L5 REE

'Receptive! : LOLx%x

¥¥*¥ p,. < ,001



METHODOLOGY

6. Hypotheses.

A) There is no difference in 'expressive' concept
acquisition between and within the Experimental and Control

groups as indicated by Posttest I and II scores and by Set
II performance.

B) There is no difference in 'receptive' concept
acquisition between and within the Experimental and Control

groups as indicated by Posttest I and II scores and by Set
11T performance,

C) There is no difference between the Experimental

and Control groups in required total concept instruction
time.

7. Statistical Tools.

The statistical procedures employed to test the
research hypotheses are listed below. Both inferential
and descriptive statistics were used.

A:- Between Group Analysis:-

An independent groups 't-Test' analysis was used to

assess Experimental-Control group variance in:-

a) posttest I and II performance;
b) final (day 15) Set II and III performance; and
¢) required concept instruction time.

The corresponding Formula for this 't-Test' analysis is:-

50
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where,
(Xi - Y2) - obtained sample mean variance.
(MHl- MH2) - hypothesized population mean variance.
(SY - Xé - estimated standard error of differences.

1

B:= Within Group Analysis:-

To assess the variance in pre-vs-posttest performance

within the Experimental and Control groups, a 't-Test' for

paired observations was used. The Formula:-

t =D - MDH_
)
where,
D ~ mean of sample difference scores.
MDH - hypothesized population mean difference.
Sﬁ - estimated standard error of the mean of

palred difference scores.

C:- Descriptive Analysis:-

Group and individual learning curves were employed
to descriptively assess the rate and extent of concept

acquisition during the 15 day training period.
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PRESENTATION OF RESULTS

The analysis of the results is divided into four
parts:- 1. expressive concept acquisition; 2. receptive
concept acquisition; 3. time required for concept instruction;
and, 4. a correlation matrix containing interrelationships
among critical variables. The first three phases of this
analysis tested the research hypotheses and the last one
attempted to identify behavioral variables related to the
concept learning ability of the profoundly-retarded. A

summary statement of results concludes this section.

1. Expressive Concept Acquisition.

A significant difference was obtained on posttest I

of expressive concept acquisition between Experimental

(X = 5.37) and Control (X = 1.57) groups (t = 6.00, p. < .001),
indicating treatment gains for the first groupl. This finding
did not correspond to any initial pretest differences. Total

pretest results for the Experimental (X = 1.23) and Control

1 Across group differences were also evident on the
second posttest in which the Experimental group (X = 4.90) had
significantly higher scores than did its counterpart (X = 1.51),
(t = 5.06, p. < .001). Yet, the validity of this comparison is
questionable due to the substantial difference between groups at
the posttest I level. Consequently, the obtained variance here
cannot be interpreted in terms of a retention difference between
Experimental and Control groups.
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(X = 1.24) groups were not significantly different (t = -0.04,
p. > 0.8). These results are summarized in Table XI and
illustrated in Figure 2.

The difference in final (day 15), Set II performance

between Experimental (X = 4.20) and Control (X = 1.52) groups

was significant (¢t = 5.14, p. < .001). Furthermore, group
learning curves revealed progressive gains in concept acquisi-

tion for the Experimental group. Comparable results were not

indicated by the Control group during the same period of time.
The latter developed early scallopingz. (Refer to Table XII,
and to Figure 3).

Analysis of within-group variance revealed a signifi-
cant change from pretest (X = 1.23) to posttests I (X = 5.37)

and IT (X = 4.90) for the Experimental group (t's = 4.40 and

3.90, respectively, both p. < .0l1). Moreover, the difference
between the first and second posttest did not reach significance
(¢ = 1.10, p. > 0.2), indicating not only acquisition but
retention effects for this group. The Control group did not
demonstrate significant differences in pretest (X = 1.24) vs

posttests I (X = 1.57) and II (X = 1.51) scores (t's = 1l.11

and 0.86, respectively, both p. > 0.2). These results are

_ 2 The difference between day 1 (X = 1.36) and day 15
(X = 6.08) Set II performance was significant for the
Experimental group (t = 2.95, p. < -01). The Control group,
to the contrary, did not indicate an equivalent performance
difference from day 1 (X = 0.41) to final day 15 (X = 2.00),
(t = 1.41, p. > 0.2).
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Table XI.- Analysis of Variance Between Experimental
and Control Groups on Pre-and-Posttest I of Expressive
Concept Acquisition.

X X SD  SD t-Test®  t-TestP
pre- post- pre- post- Value Value
Group df test test test test (pretest) (posttest)
T I

Experimental: 22 1.23 5.37 2.87 L.u6

-0.04 6.00%%%%

Control: 22 1.24 1.57 2.25 2.96

a and b two-tailed test of significance
B¥¥% p. < ,001.
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EXPERIMENTAL GROUP

-~ — =—~— CONTROQL GROUP

PRETEST POSTTEST I POSTTEST ITI

Comparison of Experimental-Control Group Performance On
Pre-and Posttests of Expressive Concept Acquisition.

Figure 2
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Table XII.- Difference in Mean Set Ii Performance
Between Experimental and Control Groups.

‘ b X SD SD  (t-Test)?
arf E: Group C: Group E: Group C: Group Value
22 4,20 1.52 3.64 2.45 5.1U%x%x

a Two-tailed test of significance
¥¥EX p, < ,001.
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reported in Table XIIT.
In view of the foregoing evidence the first null

hypothesis (Refer to p. 50) was rejected.

2. Receptive Concept Acquisition.

Experimental-Control group variance was significant

on posttest I of 'receptive' concept acquisition (t = 7.03,

p. < .001), with the Experimental group (X = 6.21) demon-

strating gains over the Control group (X = 2.00)3. These
findings were not predicted by differences at the pretest

level. Total pretest scores for the Experimental (X = 3.33)

and Control (X = 3.23) groups were not significantly different
(t = 0.16, p. > 0.8). These findings are summarized in Table
XIV. Figure U4 illustrates the difference between groups in
pre- and posttest I and II performance.

Day 15, Set III performance varied significantly between
groups (t = 7.75, p. < .001), with the consequent difference

favoring the Experimental group (X = 4.51) over the Control

3 A significant difference in posttest II scores was
obtained between Experimental (X = 5.52) and Control (X = 2.47)
groups (t = 4.87, p. < .01). Yet, because of the significant
across group variance at the posttest I stage these findings
cannot be interpreted as a difference in retention between the
two groups.
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Table XTII.- Summary Analysis of Within Group

Variance For Experimental and Control Groups: Expressive
Concept Acquisition.

X X X N

pre- post- post- t-Test
Group test test I test IT Value
EXPERIMENTAL: -
pretest vs
posttest I: 1.23 5.37 b Qo*xs
pretest vs
posttest II: 1.23 L.90 3.90%*%
posttest I vs
posttest II: 5.37 4,90 1.10
CONTROL: -
pretest vs
posttestI: 1.24 1.57 1.11
pretest vs
posttest II: 1.24 1.51 0.86
posttest I vs
posttest II: 1.57 1.51 0.47

a Two-tailed test of significance

¥%¥%¥ p, < ,01.
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Table XIV.- Analysis of Variance Between Experimental
and Control Groups on Pre-and Posttest I of Receptive Concept
Acquisition.

X X SD  SD  t-Test® t-Test®
pre- post- pre- post- Value Value
Group df test test test test (pretest) (posttest)
I I

Experimental: 22 1.66 6.21 2.49 3,92

0.16 T.03%%%%

Control: 22 1.61 2.00 2.58 3.12

a and b two-tailed test of significance
¥¥%% p, < ,001.
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Comparison of Experimental and Control Group Performance
On Pre-and Posttests of Receptive Concept Acquisition.

Figure 4
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group (X = 1.31)4. These results are reported in Table XV. A

line graph (g§; Figure 5) further illustrates Experimental-
Control group difference in dailly Set III performance.

Analysis of within-group variance revealed a signifi-
cant difference in pretest (X = 1.66) vs posttests I (X = 6.21)

and IT (X = 5.52) scores for the Experimental group (t's =

7.18 and 6.90, respectively, both p. < .01), indicating concept
acquisition. Moreover, a non-significant difference was
obtained between the first and second posttest (t = 1.70,
p. > 0.2) further reveallng retention effects. Equivalent
results were not produced by the Control group. The change
from pretest (X = 1.61) to posttests I (X = 2.00) and II (X =
2.47) was not significant (respective t-values = 1.62 and
2.18, both p. > 0.2). A significant increase in concept
acquisition was not produced in the control condition. These
findings are summarized in Table XVI.

The above findings indicate rejection of the second
null hypothesis (see p. 50).

(NQEE:— A within-group analysis of variance for each
concept as well as a serles of learning curves for all Sub-

jects, is contained in Appendices 3 and 4).

U4 A significant difference (t = 2.76, p. < .02) between
day 1 (X = 1.61) and day 15 (X = 7.40) performance was indicated
for the Experimental group. The Control group, to the contrary,
did not_vary significantly in their Set III performance from
day 1 (X = 0.52) to day 15 (X = 2.36), (¢t = 1.78, p. > 0.1).
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Table XV.- Difference in Mean Set III Performance

Between Experimental and Control Groups.

SD  (t-Test)?

X X SD
arf E: Group C: Group E: Group C: Group Value
22 4.51 1.31 3.05 1.67  T.75¥¥¥%

a Two-talled test of significance
*¥%% p. < .001.



PERCENTAGE OF CORRECT RESPONSES

i

90
80

70

s0
40

30
20

10

‘O

@®—@® FEXPERIMENTAL GROUP

a&__4& CONTROL GROUP

CHANCE LEVEL

2 3 4 5 6 7 & 9 10 11 12 13 14 15

Daily Mean Set III Performance For Experimental and Control Groups:
Receptive Concept Acquisition.

Figure 5

SLINSHY 40 NOILVINHSHYJ

19



PRESENTATION OF RESULTS

65

Table XVI.- Summary Analysis of Within Group
Variance For Experimental and Control Groups: Receptive

Concept Acquisition.

X

X

pre- post- post- t-Test?
Group test test I test II Value
EXPERIMENTAL: —
pretest vs
posttest I: 1.66 6.21 T.18%%%%
pretest vs
posttest II: 1.66 5.52 6.20%%%%
posttest I vs
posttest II: 6.21 5.52 1.70
CONTROL : -
pretest vs
posttest I: 1.61 2.00 1.62
pretest vs
posttest II: 1.61 2.47 2.18
posttest I vs
posttest II: 2.00 2.47 1.12

a Two-tailed test of significance

¥#%% p, < ,001.
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3. Required Training Time.

A significant difference in total concept training time

was obtained between Experimental (X = 208.58) and Control

(X = 231.16) groups (t = -3.31, p. < .01), with the former
requiring less time to complete the three instructional sets

(i.e. the Experimental Subjects received a X of 13.90 minutes

of concept instruction per day to the Control group's 15.40).
This finding rejected the third null hypothesis. (Refer to
Table XVII, and to Appendix 1, Table XXII).
4, Interrelationships Among Critical Variables and
Behavioral Measures.
A correlation matrix containing interrelationships
among critical varlables and behavioral measures is presented

in Table XVIII. The results suggest the predictive quality of

the S-B Picture Vocabulary Test (S-B PVT) as well as the task-

specific pretests. Both revealed a positive, statistically
significant relationship with higher posttest I and II perform-
ance.

A negative relationship between training time and
general pre-posttest performance was obtained, indicatling that
the "brighter" Subjects took less time for concept instruction.
Furthermore, a high correlation between posttests I and II (r =
.91, p. < .0l1) suggests that those who demonstrated acquisi-

tion effects on posttest I tended to maintain their performance
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Table XVII.- Difference in Total Training Time Between
the Experimental and Control Groups.

T X SD SD (t-Test)?
arf E: Group C: Group E: Group C: Group Value
22 208.58 231.16 19.1 12.02 ~3.3]%%%

a Two-tailed test of significance
¥%¥¥ p, < ,01.
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Table XVIII.- Correlation Matrix of Critical Variables
and Behavioral Measures.

Lengfth of S—Ba Pre- Post-
CA MA Institut. PVT Time test test I
CA
MA -.12
Period of
Institution-
alization .31 .09
S-B PVT -.40 -.51 -.08
Training
Time .17 .06 -.11 -.60%
Total Pre-
Test -.13 .00 .25 LB81¥%% _ %%
Total Post-
Test I .16 —-.13 .34 YA —.8h*xx  73XXX
Total Post-
Test II -.06 -.23 .07 L62%%  _ Qo¥%% 56% Q] ¥¥X

a Stanford-Binet Picture Vocabulary Test
%
p. < .05,
¥%¥ p, < ,025.
¥%¥% p, < ,01.
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on the second posttest.

Other significant correlations were found between the
S-B PVT and total pretest results (r = .81, p. < .01) and
between the S-B PVT and concept instruction time (r = -.60,
p. < .05).

Finally, neither CA, MA, or length of institutional-
ization was found to be related to or predictive of posttest

performance.
5. Summary Statement of Results.

The foregoing findings permit rejection of the three
null hypotheses. Across group differences in expressive-
receptive concept acquisition as well as required training
time were indicated. A within-group analysis of variance
further demonstrated a significant difference between pre-

and posttest scores for the Experimental group. Equivalent

pre-posttest differences were not produced in the Control
condition. Finally, interrelationships among various task-

specific and predictor variables were revealed.



CHAPTER IV

DISCUSSION AND INTERPRETATION OF RESULTS

In discussing and interpreting the results of this
investigation attention will be directed first to the accept-
ance and/or rejection of the research hypotheses and, second,
to observations regarding perseverative behavior control and

general behavioral differences between Experimental and

Control groups. Factors predictive of concept acquisition,
various methodological considerations, and recommendations for

future research will be the final discussion topics.
1. Ewvaluation of Null Hypotheses.

Three hypotheses were investigated in this study.
Thelr acceptance or rejection will be dealt with in this
section.

The hypotheses that there would be no difference
in 'expressive' and 'receptive' concept acquisition between

and within the Experimental and Control groups (i.e.

Hypotheses I and II), were rejected. In both 'expressive'

and 'receptive' concept formation the Experimental group demon-

strated significant learning gains over the Control group. This

difference was apparent on both posttest I of retention (and



DISCUSSION AND INTERPRETATION OF RESULTS 71

generalization)l as well as in mean Set II and III performance
during the 15 days of concept training. In terms of training

performance, the Experimental group revealed progressive

learning effects while the matched Control group did not.
The within-group analysis of variance also suggested

the difference between Experimental and Control groups in

'expressive'-"'receptive' concept acquisition. Whereas the
former demonstrated a significant positive change from pre-
to posttest performance, the Control group did not. Thus,
level of concept mastery was not increased in the latter
condition.

The concept acquisition demonstrated by the Experi-
mental group appears to be the consequence of operant procedures
and apparatus which promoted tThe Subject's attending behavior
and his tendency %o respond to the instructional stimuli. The
engineering of attention and motivation via such procedures
as fading, stimulus diversity, inappropriate behavior control,
inhibition of extraneous stimulation, and reinforcement seems
to be useful in concept training with the profoundly

retarded. This proposal is supported by many studies

1 Posttest I (and II) could be considered measures
of generalization as well as retention since the test items
differed from those usedin the instructional sets in terms
of size, color, figure complexity, and randomized mode of
presentation.
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(6.5.2’3’4’5’6’7).

Inspection of the individual acquisition curves
(Appendix 4) indicates that there is much within-Subject vari-
ability in daily performance on Sets II and III. It should
not be assumed that all Subjects progressed at the same rate

or that all Experimental Subjects acquired the concepts and

that none of the Control group Subjects did so. Concerning
the former, individual differences 1n rate of learning were
evident. Some Subjects required as little as 5 days of train-
ing to attain the criterion while others needed the full 15

days of instruction. Furthermore, although all Experimental

2 B.J. House and D. Zeaman, "A Comparison of Discrimin-
ation Learning in Normal and Defective Children", Child Develop-
ment, Vol. 29, No. 5, 1958, p. 411-416.

3 —————— , "Visual Discrimination Learning and
Intelligence", American Journal of Mental Deficiency, Vol. 65,
No. 1, 1960, p. 51-58.

4 D. Zeaman and B.J. House, "The Role of Attention in
Retardate Discrimination Learning", Handbook of Mental Defi-
ciency, New York, McGraw-Hill, 1963, p. 159-223.

5 ———mmmem , and R. Orlando, "Use of Special Training
Conditions in Visual Discrimination Learning With Imbeciles™,
Amezicaﬁ Journal of Mental Deficiency, Vol. 63, No. 5, 1958,
p. #53-459,

6 T. Linde, "Techniques for Establishing Motivation
Through Operant Conditioning", American Journal of Mental
Deficiency, Vol. 63, No. 5, 19538, p. 437-440.

7 J.S. Birnbrauer, M.M. Wolf, J.D. Kidder, and C.E.
Tague, "Classroom Behavior of Retarded Pupils With Token Re-
inforcement", Journal of Experimental Child Psychology, Vol.
2, No. 4, 1965, p. 219-235.
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group Subjects demonstrated some 'receptive' concept learning,
three Subjects failed to verbally identify the stimulus items.
Finally, two SubjJects in the Control group revealed consistent
Set II and IITI learning effects, suggesting that they were
able to profit apart from the expliclt operaht procedures and
apparatus employed here,

The hypophesis that there would be no difference be-

tween the Experimental and Control groups in required instruc-

tion time (1;g+ Hypothesis three), was rejected. The Experi-
mental group required less instruction time than did the
Control group. This again suggests the effect of the attention-
securing and motivation-producing procedures and apparatus
used here. Contingent reinforcement tended to promote and
sustain the Subject's rate of responding to the instructional
stimuli. This 1s in accord with the operant principle that
reinforcement of any specific behavior tends to increase the
frequency (probability of occurrence) of that behavior8
Before concluding this section, it should be noted
that the candy reward, contrary to the observations of Miller

9

and Estes’, did not appear either distracting or time

8 B.F. Skinner, The Behavior of Organisms, New York,
McGraw-Hill, 1938.

9 C.B. Miller and B.W. Estes, "Monetary Reward and
Motivation in Discrimination Learning", Journal of Experi-
mental Psychology, Vol. 61, No. 6, 1961, p. 501-504.
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consuming. Subjects were not preoccupied with counting or
"worrying over their hoards", and temporal delay in respond-

ing to subsequent instructional stimuli was minimal.
2. Effects of Applied Aversive Stimulation.

Electrical shock was applied to Experimental group

Subjects contingent upon perseverative behavior. Although
there was only a total of six aversive stimulus presenta-
tions distributed to two Subjects during the 15 days of
concept training, they appeared to be effective in the
termination of the perseverative response. Following shock
application, the two Subjects directed their attention first
to the shocked ankle and then to the task. Adverse side
effects of negative emotional states and/or disruption of
the Experimenter-Subject relationship were not apparent.
These observations are in accord with those of Gardnerlo,
but they are only suggestive in view of the infrequent

application of the aversive stimulus.

10 W.I. Gardner, "Use of Punishment Procedures With
The Severely-Retérded: A Review", American Journal of Mental
Deficiency, Vol. T4, No. 1, 1969, p. 86-103.
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3. General Behavioral Differences Between Experimental
and Control Groups.

The Experimental and Control groups differed not only

in terms of posttest resulfts and mean Set II and III perform-
ance, but also in "task motivation" and "social responsiveness"
to the Experimenter.

Most of the Subjects were long-term residents within
the institutional setting. Thus, they were not accustomed to
individual attention, much less to the receiving of candy rewards
and social pralse for theilr achievements. Both conditions
appeared to facilitate task-related cooperation for at least ten

of the twelve Experimental Subjects. They worked hard to gain

both the candy and the Experimenter's approval. Furthermore,

these Subjects tended to be socially responsive to the Experi-
menter. They would greet him upon entering their ward, often

clasping his hand and leading him to the experimental room.

In contrast to this group, the Control Subjects were
generally unresponsive to the task situation and to the Experi-
menter. In the daily sessions they appeared to tire quickly,
and it was difficult to sustain their attention or even to keep
them in their seats. Even though non-contingent candy was ad-
ministered to these Subjects, they were not cooperative with
the Experimenter. With few exceptions, their initial delight
to get out of their usually overcrowded room and to receive

individual attention was short-lived. At least half of the
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Subjects within thils group manifested various forms of aggres-
sive behavior including the throwing of stimulus materials
and the hitting or kicking of the Experimenter.

The above behaviors may have been generated by the
failure of the control condition to apply effective reinforce-
ment procedures contingent with each stimulus presentation.

A decrease in Subject's attention and an increase in in-
appropriate competing behaviors could be the direct con-

sequences.
4, TFactors Predictive of Concept Acquisition.

A:- MA and IQ:-

Ward personnel within institutions for the mentally
retarded have known for sometime that the test constructs of
MA-and-IQ are not predictive of the rehabilitative and learn-
ing capacities of the retarded. Yet, many psychologists still
assume that children with very low MA and IQ ratings are
automatically incapable of learning and can benefit only from
custodial care. Although there are studies which lend some

support to this conclusionll’lg,

11 0.P. Kolstoe, "Language Training of Low-Grade Mon-
goloid Children", American Journal of Mental Deficiency,
Vol. 63, No. 1, 1959, p. 17-30.

12 H. Goldstein, "Lower Limits of Eligibility For
Ulasses For Trainable Children", Exceptional Children,
Vol. 22, No. b4, 1956, p. 226-227.
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other investigationsl3:l”,l5

have reported low or negative
correlations between intelligence test scores and actual
learning task performance. This study also found test scores
to be poor predictors. It is apparent that under 'appropriate'
environmental-instructional conditions, degree and/or cause of
retardation notwithstanding, the retardate can profit from
concept training.

B:- Length of Institutionalization:-

Although many studies have reported a strong relation-
ship between length of insthtutionalization and limited
language skills, none appear to have demonstrated a relation-
ship between the former and the actual capacity of the retarded

16,17

to acquire either language or concepts The present study

13 R.G. Buddenhagen, Operant Conditioning As A Technilque
For Bstablishing Vocal Verbal Behavior In Non-Talking Institu-
tionalized Mongoloid Children, doctoral thesis presented to the
University of Rochester, U.S.A., 1967, 286 p.

14 M. Woodrow, et al., "The Ability To Learn", Psycho-
logical Review, Vol. 53, No. 2, 1946, p. 147-158.

2

15 H.N. Sloane, et al., "Remedial Procedures For Teach-
ing Verbal Behavior To Speech Deficient Or Defective Young
Children", Operant Procedures In Remedlial Speech and Language
Training, Boston, Houghton Mifflin, 1968, p. 120-124.

16 W.R. Blount, "Language and The More Severely-Retarded:
A Review", American Journal of Mental Deficiency, Vol. 73, No.
1, 1968, p. 21-29.

17 0. Spreen, "Language Functions In Mental Retardation:
A Review To Language Development, Types of Retardation, and
Intelligence Level", American Journal of Mental Deficiency,
Vol. 73, No. 3, 1969, p. 330-350.
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did not find such a relationship; correlation between the
length of time a child was institutionalized and the extent
to which learning took place (as manifested during posttest
I and II performance) was low.

C:- Chronological Age:-

CA was not found here to be related to superior post-
test performance, suggesting that the age of the child was not
indicative of his capacity to form concepts. This conclusion
is supported by the results of other studiesl8’19’20.

D:- Task-Specific Variables:-
The relationship between the Subject's concept reper-

toire (as measured by the pretest assessment) and the S-B

Picture Vocabulary Test with posttest I and II performance,

was evident. While the standard demographic predictor
variables (i.e. IQ, MA, CA) were not related to concept
learning, the task-specific measures were. These findings

support those of Bricker and Brickerzl.

18 Kolstoe, Op. Cit., p. 17-30.

19 Buddenhagen, Op. Cit., p. 286.

20 W.A. Bricker and D.D. Bricker, "Development of Re-
ceptive Vocabulary in Severely-Retarded Children", American
Journal of Mental Deficiency, Vol. 74, No. 6, 1970, p. 599-606.

21 Id., Ibid..
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Summary Statement:-

Sloane, et a1.22, in an article concerned with devis-
ing remedial procedures for teaching the mental retardate
verbal behavior, discuss the role of traditional diagnostic
evaluation in planning treatment. Their following proposal
tends to coincide with, and sum up the above conclusions.
They state:

Classification in terms of supposed etiology or
"type" of disorder (e.g. psychosis vs brain damage vs
familial mental retardation) or in terms of severity
of behavioral deficit (e.g. IQ or MA scores, classifi-
cation as severely retarded) were not found to have
implications for treatment. Such labels did not help
in deciding where to start treatment or in making
other decisions concerning treatment. Actual specific-
ation of the current repertoire did prove useful.
Evaluations of "psychological functioning" or "person-

ality" were also not of much help....neither was the
evaluation of needs or drives in a psychodynamic
framework.

The implications of this point of view suggest that
for training purposes there should be concern with identifying
observable and manipulable conditions and not with the formula-
tion of hypothetical explanations of behavior. While the
former emphasis enables the diagnostician to specify concrete
remedid procedures, the latter approach only generates clinical

speculation and the false security that in fact something has

22 H.N. Sloane, M.K. Johnson, F.R. Harris, "Remedial
Procedures For Teaching Verbal Behavior to Speech Deficient Or
Defective Young Children", Operant Procedures In Remedial Speech
and Language Training, Boston, Houghton Mifflin, 1968, p. 100.
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been explained.

5. Theoretical Considerations: Two Behavioristic
Theories Of Concept Formation.

Working within the Hullian framework, Arthur Staats23

has formulated an elaborate, although hypothetical, neo-
behavioristic analysis of concept developmeht. He begins by
defining concept formation as the process whereby a verbal
habit-family is formed usually (although not always) on the
basis of a class of stimulus objects having identical elements.
He then proceeds to delineate the principles governing the
formulation of a wverbal hablit-family. They are in brief+
a) When a word 1s contiguously presented with a

stimulus object some of the unconditioned sensory, autonomic, and
motor responses elicited by the object will be conditioned to
the word. These responses when stably conditioned become the
"meaning" of the word. It is suggested that:

"some stimulus objects elicit sensory responses in

organisms, parts of which may be conditioned. Thus,

parts of the "seeing", "hearing", or "feeling"

responses, for example, elicited by the appropriate

stimulus on an unconditioned basis may be conditioned
to other neutral stimuli, including verbal stimuli.

Following the conceptlon that sensory responses
may be conditioned, the pairing of the auditory

23 A.W. Staats, "Verbal Habit Families, Concepts, And
The Operant Conditioning Of Word Classes", Psychological Review,
Vol. 68, No. 3, 1961, p. 190-204.
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presentation of the word BALL and the visual pres-
entation of the object "ball", as an example, would
be expected to condition the child to respond to

the auditory verbal stimulus with part of the visual
responses elicited by the "ball" itself. 5

The word stimulus would now be meaningful"” .

b) If an organism, while sensorily responding to a
stimulus object, is reinforced for verbally labeling this
object, then an assocliation is established between the stimuli
produced by the sensory responses to the object and the speech
response. Thus, in accord with the above example:

"the conditionafle sensory responses elicited by the
"pball", through classical conditioning, are condi-
tioned to the word response BALL. 1In addition, when
the child is reinforced for saying BALL while look-
ing at the "ball", the verbal response is conditioned
to the same sensory responses. Thus, the word
response BALL tends to elicit sensory response compo-
nents, but the senggry component also tends to elicit
the word response'<-.

¢) Sensory responses elicited by an object come to
control more than one tacting response. The anticipatory mean-
ing response component evoked by a stimulus (i.e., the sensory
responses produced by a physical stimulus), has a tendency to
elicit a class of word responses. For example, the stimulus
object "ball"™ will elicit a number of associated responses in-
cluding round, circular, spherical, red, big, and others.

Staats refers to this principle as the Divergent Mechanilsm.

24 A.W. Staats, Op. Cit., p. 163.

25 Id., Ibid., p. 164-165.
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d) Each of the stimulus words associated with a given
stimulus object will be conditioned to elicit the same end
response component, their common meaning. In accord with the
previous examples, each of the word responses associated with
the stimulus object "ball" (e.g. spherical, circular, and
others), has the tendency to elicit the same common meaning
response component, namely, "roundness". This principle is
designated as the Convergent Mechanism.

The above principles can be applied to the present
research. Take, for example, the concept CAR. Each of the
stimulus objects in its class (i.e. Volkswagen, Ford, and
others), has certain identical elements (e.g. wheels, doors,
steering column) and the objects in the class will thus elicit
sensory response components which also have identical elements.
Consequently, part of the anticipatory meaning response compo-
nent conditioned to the stimulus object 'Volkswagen' (rm - s)
will be identical to those which are conditioned to the stimuli
"Oldsmobile, Chevrolet, and Ford". This common response,
according to Staats, would be called the CAR meaning response

component (rmc in Figure 6). The development of this common

ar
response 1s for him the essence of concept formation.

In addition, each stimulus object elicits conditionable
sensory response components which the other objects in the

class do not. Consequently, each of the individual cars comes

to elicit a car meaning response component shared by the others.
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The CAR concept illustrated in accord with the theoretical analysils of

concept formation proposed by Staats.

The general terms in the Paradignm

are defined as follows: S, the physical stimulus; rm - sm, the sensory
response component elicited by the physical stimulus and which is anti-
cipatory to the terminal response; R, the verbal label assoclated with
the physical stimulus;S+, positive reinforcement contingent with respond-
ing to the physical stimulus via the verbal label; rm, the meaning
component derived from the S - rm - s - R relation.

Figure 6
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and also a specific meaning response component which none

of the others elicit (rm rm or, rm_ ;4> in

m
vw? chev? r ford?

Figure 6).

When, as in this study, each of the stimulus objects
(g;g; VW, 0lds) is contiguously presented with the modeled
verbal label CAR, and this association is reinforced, the
common conditionable sensory response component elicited by
all the "cars", the so-called car component, will be strongly
conditioned to the word CAR, and each of the specific condi-
tionable response components elicited by only one of the
"cars" will be weakly conditioned to the word CAR. In this
manner, characteristics common to all cars are abstracted
from a series of discrete, specific cars and the concept CAR
formed (refer to Figure 6).

A theory of concept acquisition is suggested by

26

Goldiamond™ ", in which inferred mediational processes, such
as those proposed by Staats, are eliminated. This is
illustrated in Figure 7.

The terms within this paradigm are in accord with
stringent operant principles. The notation SD/SA refers to

the discriminative stimuli in whose presence behavior is rein-

forced (SD) or not reinforced (SA). The response is designated

26 I. Goldiamond, "Perception, Language, and Conceptu-
alization Rules", Problem Solving: Research, Method and Theory,
New York, Wiley, 1966, p. 180-201.
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Goldiamond's Paradigm For Human Concept Formation.

Figure 7



DISCUSSION AND INTERPRETATION OF RESULTS 85

by R. The designation Sir refers to the consequences which
maintain or attenuate behavior by being contingent with it.
These consequences may be reinforcing (+) or non-reinforcing
(-). DV, or deprivation variable, is used here to include
not only food deprivation but also other forms of deprivation,
including social deprivation, which affect the intensity and
frequency with which an organism responds to the experimental
condition and to the discriminative stimuli. Also, "the
experimental constraints, which when altered produce the dis-
ruption of the behavior pattern hitherto established and at-
tributed to stimulus change or novel stimuli, are represented
as the constant stimuli, ss® 7. Finally, two different sets
of discriminative stimuli are posited: instructional stimulil
and dimensional stimuli. The former serve "to restrict the
response alternatives to the dimension along which the experi-
menter presents his other discriminative stimuli", (i.e., the
dimensional stimuli).

In human concept training a complex set of procedures
is utilized in which only the discriminative stimuli are varied,
along with systematically related differential reinforcement.
With time, the organism will respond to a given series of
stimuli only in terms of certain of their properties, as

evidenced by his labeling and classifying stimuli according to

27 I. Goldiamond, Op. Cit., p. 197.
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a common principle. Stated differently, the organism's
responses now come under the control of the instructional
stimuli. This, according to Goldiamond, is essentially ab-
straction or concept formation. He proposes that when we
state an organism has developed an abstraction or concept
we are in fact stating:
that he is behaving as if he has imposed upon himself
a set of instructional stimuli, which now govern the
dimensions along which he willl respond with regard to
the dimensional stimuli.28He has, so to speak, given
himself an "Einstellung"“".

Conceived in terms of Skinner's analysis of wverbal
behavior, the instructional stimuli here serve as a "mand".
When the organism comes under 1its control, that is, when he
responds diffferentially to dimensional discriminative stimuli,
he is "tacting".

Applying Goldiamond's paradigm to the present research,
the dimensional stimull would include the size, color, complex-
ity, and others, of the experimental objects; while the instruc-
tional stimuli would consist of the verbal and non-verbal
designation of these objects in terms of one dimension, namely,
the concept class to which they are members. For example, if
the Subject is presented with the stimulus object Volkswagen,

he would be required to identify it in terms of the concept

category CAR in order to receive positive reinforcement.

28 I. Goldiamond, Op. Cit., p. 199-200.
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A description of the Volkswagen's physical properties (dimen-
sional stimuli) and/or other extraneous responding would not
be contingent with reward. In this manner, the Subject comes
under the control of the instructional stimuli and a concept
is formed.

(Other theorists, including Charles Osgood29, Albert

30 32

Goss~~, Bruner, et al.3l, and Mailfzman have formulated
similar analyses of abstractlion and concept formation. Be-
cause they are beyond the scope of this discussion they will
not be presented).

The foregoing was an application of Arthur Staats'
and Israel Goldiamond's behavioristic analyses of concept
development. Both theories could be used to describe the

resultant concept acquisition of those Subjects in this

investigation described as "learners".

29 C. Osgood, "A Behavioristic Analysis of Perception
and Language As Cognitive Phenomena", Contemporary Approaches
To Cognition, Cambridge, Mass., Harvard University Press,
1957, p. 75-118.

30 A.E. Goss, "Verbal Mediating Response and Concept
Formation", Psychological Review, Vol. 68, No. 5, 1961,
p. 248-274,

31 J.S. Bruner, J.J. Goodnow, and G.A. Austin, A Study
of Thinking, Néw York, John Wiley and Sons, 1956, p. 120-136.

32 I. Maltzman, "Thinking From A Behavioristic Polnt
of6View", Psychological Review, Vol. 62, No. 5, 1955, p. 275-
27 L
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Yet, for purposes of the present research it may be
sufficient merely to state that a given subject, under a

specified set of treatment conditions, either acquired or did

not acquire a concept, without invoking unproven theory to
explain why he did or did not make the acquisition. It is
assumed here, that the primary emphasis of applied research is
to discern the effectiveness of a treatment condition, not
the hypothetical formulation of how a given behavior may have

been developed.

6. Methodological Considerations.

A list of procedural difficulties and considerations
relevant to the interpretation of the results is presented
below.

a) No attempt was made to isolate variables. This
research was not designed to make across group comparisons on
specific procedural variables such as fading, type of rein-
forcement, and the 1like. Thus, the results of this experiment
would not indicate whether social praise was more effective
than candy as a reinforcing agent. These and similar questions
have undergone abundant emplirical analysis and consequently,
were not investigated here. Instead, the present research
attempted to determine only if one formal set of operant
procedures could produce concept formation in profoundly

retarded children.
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b) Only two groups were used in this research: an

operantly trained Experimental group, and a matched Control

group trained apart from the

procedure. A second Control

could have been employed for
there was a shortgage in the
sample criteria (p. 36), and

to add another group. It 1s

specific operant apparatus and
group, a "do-nothing" group,
additional comparisons. However,
number of Subjects which met the
it was procedurally impractical

also doubtful that such "Control

Groups" would facilitate empirical analysis with any degree

of efficiency.

c¢) Objective audiological data were not available

for most of the Subjects, and since the adequacy of the ear is

paramount in the development

of language, especially 1n ex-

pressive concept acguisition, a standard audiological examina-

tion might have been performed. This was an oversight on the

part of the Experimenter. Consequently, the extent to which

actual auditory defects influenced the results of this experi-

ment cannot be determined, although it is assumed that if

Subjects with such defects did exist they were randomly assigned

to both groups.

Visual examinations might also have been desirable.

Again, because of Experimenter oversight they were not per-

formed. As in the above case, only informal evaluations by

the Experimenter were performed.
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d) The generalization of training to the ward setting

was not evaluated. Practical considerations including time
consumption, inability of ward personnel to make systematic
assessments, and the general lack of opportunity in the in-
stitutional setting to use the learned concepts, prohibited
such an analysis.

e) The consistency of the fading procedure could be
guestioned on the grounds that it did not result in a reduc-
tion of stimulus support. The final stage of fading (349;
the projection of images on a screen), could be viewed as an
actual increase in available cues in that a picture of the
"real" object was produced. If the fading procedure is
evaluated in terms of a progression from the real-to-the-
less-real, than an inconsistency is apparent -- the last
fading stage 1s misplaced. If, to the contrary, fading is
viewed as the progression of instructional stimuli from the
concrete, tangible, three-dimensional to the more abstract,
intangible, two-dimensional then the consistency of the
fading sequence would be upheld. It is in accord with the
latter rationale that the fading procedure employed here
was formulated, but an empirical evaluation would be

desirable in any case; and
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f) Blount33 makes a distinction between concept form-
ation (or concept acquisition) and concept usage. He contends
that the former carry the assumption that a concept is acquir-
ed in the experimental situation--that they refer to situations
in which concepts are "built into" the subject during the
experiment. Concept usage is reserved for all situations in
which it is assumed that the concept has been formed outside
the immedife experimental setting and the investigator is
only interested in tapping the repertoire of concepts or in
studying them in use.

The Experimente considers the above distinction
artificial and subtly ambiguous and as such, did not comply
with it. Instead, he preferred to withdraw from the "semantic
battlefield" by not differentiating between concept acquisi-

tion (concept formation) and concept usage.
7. BRecommendatlions For Future Research.

This research was only an early step in the investiga-
tion of operant procedures and apparatus in the concept train-
ing of the profoundly retarded. The need for more theoretical
and applied research in this area is obvious. With this in
mind, the following recommendations for future research are

presented.

33 W.R. Blount, "Concept Usage Research With The Ment-
ally Retarded", Psychological Bulletin, Vol. 69, No. 4, 1968,
p. 281-294.
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(i) The number of concepts taught should be increas-
ed. Using a single subject, the same procedures and apparatus
could be used in a long-term training program employing an
extended 1list of concepts. This would yield an indication of
the extent to which the operant approcach is effective with
profoundly retarded children in the development of a large
concept repertoire. The intensive and orderly program of

Premack3”

utilizing a chimpanzee as a subject provides a
model for this approach.

(ii) Verbal behavior could be established in retar-
dates having no speech using the procedural outline suggested
by Sloane, et al.35, coupled with fading and reinforcement
techniques. The operant instructor would begin by reinforcing
general motor imitation as well as, specific movements of the
vocal musculature and associated structures. Next, a sound
would be required along with the non-vocal motor response.

The final steps in the training program would include the
development of specific speech sounds and sound chains, tacting
objects with added imitative auditory Sd's, fading imitative

auditory Sd in simple tacting, the development of single word

mands and later, word chains. The currently used operant

34 A. Premack, "A Functional Analysis of Behavior",
Journal of The Experimental Analysis of Behavior, Vol. 14,
No. 1, 1970, p. 107-125.

35 Sloane, et al., Op. Cit., p. T77-91.
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apparatus could be employed to maintain the child's attention
and responsiveness to the task.

(iii) The apparatus used in this research could be
improved in several ways. The auditory signal could be ampli-
fied through the use of dual earphones and a microphone built
into the conditioning desk. Attention would be promoted by a
decrease in extraneous auditory stimulation. Also, foot-
pedals instead of push butions could be used in the delivery of
reinforcement. This would enable the Experimenter to interact
more freely with the retardate. Finally, it may be possible
to automate a concept (or language) training program using
taped verbal commands and an apparatus which could introduce
the stimulus items, reinforce the correct response, and control
for inattentive behavior via instructor operation of a control
console. In this manner, six to eight children could be

trained at one time.



SUMMARY AND CONCLUSIONS

The present research attempted to investigate the
applicability of the operant approach to the concept training

of children with profound retardation. A single Experimental-

Control group design matched on critical variables was

employed. The Experimental group received concept training

in accord with a specified set of operant procedures and
apparatus. Subjects in the Control condition were exposed
to the same stimulus materials for approximately the same
amount of time, but without the explicit operant procedures
and apparatus. Both groups underwent 15 days of concept
training involving three common object concepts and three
geometric concepts. The individual stimulus items were
visually presented to the Subject who was required to verbally
and non-verbally identify them according to their appropriate
concept class. The training period was preceded by a pre-
testing phase and was followed by two posttests (identical
to the pretest), one and 21 days after the last day of con-
cept instruction. Between and within group comparisons were
made using selective t—Tests: Descriptive statistics were
also employed.

Three null hypotheses were investigated. They were:

a) There is no difference in 'expressive' concept

acquisition between and within the Experimental and Control

groups.
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b) There is no difference in expressive concept

acquisition between and within the Experimentid and Control

groups, and,

¢) There is no difference between the Experimental

and Control groups in required concept instruction time.
All of the above hypotheses were rejected. The

Experimentd group demonstrated significant learning gains

over the Control group in expressive and receptive concept
acquisition. This difference was indicated on both posttests
as well as in final (day 15), Set II and III performance. A
within group variance analysis further revealed a significant
positive change from pretest to posttest I and II performances

for the Experimental group. Eguivalent results were not

evident in the Control condition--a significant increase in
concept acquisition was not indicated by either posttest.

Finally, the Experimental group required significantly less

total concept instruction time than did its counterpart.

Experimental-Control group differences were also

observed in task motivation and social responsiveness. While

the Experimental subjects tended to cooperate with the

Experimenter and tried hard to please him, the Control group
did not. In general, the latter appeared to tire quickly and
manifested various forms of aggression.

Interrelationships among critical variables and

behavioral measures revealed that the task-specific pretests
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and the task-related S-B Picture Vocabulary Test were predict-

ive of superior posttest performance. The variables CA, MA,
and length of institutionalization were not. These findings
are in agreement with other studies in this area.

In conclusion, the commonplace assumption that children
with profound retardation are unmodifiable--that they do not
profit from training--was not supported. Although the above
findings are necessarily tentative and require replication
and procedural refinement, they do suggest the efficacy of a
specific operant program in the concept training of the
profoundly retarded child. Level of retardation notwithstand-
ing, it is apparent that under optimal environmental-

instructional conditions adaptive behaviors can be acquired.
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Table XIX.- Dally Medication Administered To The

Experimentsl Group.

Frequency of

Subject Drug(s) Dosage Administration Nature of the Drug

Bob Mellaril 25mga TIDb Tranquilizer

Tom Mellaril 75mg TID Tranquilizer

Henry Phenobarb. 30mg TID Seizure Depressant

Brian Phenobarb. 30mg TIDC Seizure Depressant
Nozinan 15mg BID Tranquillizer

Bill Phenobarb. 30mg TID Seizure Depressant
Dilantin 75mg BID Seizure Depressant
Mellaril 20mg BID Seizure Depressant

Art Mellaril 10mg TID Tranquilizer
Phenobarb. 50mg BID Seizure Depressant

Paul Dilantin 30mg TID Seizure Depressant
Mysoline 250mg TIB Anticonvulsant
Mellariil 10mg oD Tranqullizer
Phenobarb. 30mg BID Seizure Depressant

Ken Phenobarb. 30mg TID Seizure Depressant
Largactil 25mg TID Tranquilizer
Dilantin 25mg BID Seizure Depressant

Larry Phenobarb. 15mg TID Seizure Depressant

Sam NOTHING -— - -

Dave NOTHING - - -

Louis NOTHING - - -—-

a milogram; b three times
d once daily.

daily;

c

two times daily;
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Table XX.- Daily Medication Administered To The
Control Group.

Frequency of

Subject Drug(s) Dosage Administration Nature of the Drug

Joe Phenobarb. SOmga TIDb Seizure Depressant
Dilantin 50mg TID Seilzure Depressant

Roy Phenobarb. 30mg TID Seizure Depressant
Nozinan 2bmg TIDC Tranquilizer
Dilantin 50mg BID Seizure Depressant

Tony Mellaril 25mg TID Tranquilizer

John Phenobarb. 15mg TID Seizure Depressant

Jack Phenobarb. 1l5mg TID Seizure Depressant
Dilantin 30mg TID Seizure Depressant
Dilantin a e

D.L. 100mg E Seizure Depressant

Jim Phenobarb. 15mg TID Seizure Depressant
Nozinan 75mg TID Tranquilizer

Fred Mellaril 10mg TID Tranquilizer

Doug Mellaril 25mg TID Tranquilizer

George Mellaril 10mg TID Tranquilizer

Jerry NOTHING - - -

Russ NOTHING - - —_—

Dan NOTHING - - -—=

a milogram; b three times daily; c
d delayed action;e evenings.

two times daily;
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Table XXI.- Number of Correct Responses On The

Stanford-Binet Picture Vocabulary Test.

Experimental Group

Control Group

Subject Correct Responses Subject Correct Responses
S-BPVT S-BPVT

Bob 0 Joe 7

Tom 2 Roy

Henry 0 Tony 0
Brian 0 John Iy
Bill 4 Jack 5

Artg 0 Jim 0
Paul 7 Fred 0

Ken 9 Doug 9
Larry 0 George 0

Sam 3 Jerry 12
Dave 7 Russ 2
Louis 2 Dan 2

pX 34 43




Table XXII.- Amount of Time Required During The 15 Day Training Period.

T XIdN"Hddv

Experimental Group Control Group
Subject Total Time: X Time Per Day: Subject Total Time: X Time Per Day:
(minutes) (minutes) (minutes) (minutes)
Bob 204 13.60 Joe 229 15.26
Tom 186 12.40 Roy 245 16.33
Henry 237 15.80 Tony 231 15.40
Brian 227 15.13 John 213 14.20
Bill 210 14,00 Jack 224 14.93
Art 223 14,86 Jim 234 15.60
Paul 183 12.20 Fred 240 16.00
Ken 209 13.93 Doug 207 13.80
Larry 226 15.06 George 234 15.60
Sam 215 14.33 Jerry 229 15.26
Dave 175 11.66 Russ 243 16.20
Louis 208 13.86 Dan 2u5 16.33
Total Group Group
Minutes Mean: Mean:
Per Group: 2503 13.90 2774 15.40

60T
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Table XXIII.- Summary of Pre-test, Posttest, and D-Scores Results For
Experimental and Control Groups: Expressive Concept Acquisition.

Group: Experimental Control
C S M A W O C S M r Y m O
X Pre-test
Performance 2 2.66 2.75 0 0 0 2.12 2.58 2.75 0 0 0
X Posttest
Performance 6.72 2.83 5.91 3.50 3.62 5.37] 3.29 2.66 2.95 0 L4112
D-Scores:
(Pre-test vs
Posttest I) 61.5 47. 4o.5 42, 41, 64.5 |18.5 -~.5 7.5 0 5. 1.5
Sum of
D-Scores: .
(Pre-test vs 9
Posttest I) (296.5) (32.0) =
X Posttest II S
Performance 6.62 6.45 6.45 2.75 2.04 5.37} 2.83 3.25 2.75 .25 0 0 <
D-Scores: o
(Pre-test vs
Posttest II) 55.5 45.5 42,5 33. 24.5 64.5 7.5 6.0 0 3 0 0
Sum of
D~Scores:
(Pre-test vs
Posttest II) (265.50) (16.50)
D=-Scores:
(Posttest I vs
Posttest II) -2 .5 -=1.5 =-=9.0 -19.0 O 0 16.5 3 3 -5  -=1.5
Sum of
D-Scores:
(Posttest I vs
Posttest II) (=31) (16.0)

LOT



) Table XXIV.- Summary of Pre-test, Posttest, and D-Scores Results For
Experimental and Control Groups: Receptive Concept Acquisition.

Group:

Control

M a » o

X Pre-test
Performance

X Posttest
Performance

D-Scores:
(Pre-test vs
Posttest I)

Ssum of
D-Scores:
(Pre-test vs
Posttest I)

X Posttest IT
Performance

D-Scores:
(Pre-test vs
Posttest II)

Sum of
D-Scores:
(Pre-test vs
Posttest II)

D-Scores:

(Posttest I vs

Posttest II)

Sum of
D-Scores:

(Posttest I vs

Posttest II)

7.54 T7.54

53.5 50.5

Experimental
M o
3.4 0
8.45 3.41
64.5 41.
(325.5)
7.37 3.12
47.5 37.5
(274.50)
-13. -3.5
(-42.5)

3.12 3.20

3.29 4.62] 4.33 3.70

39.5 57.5

L. 66 4.58

3.20 4.29

38.5 U47. 18.5 16.5

3.37 0 0 0

3.41 .16 .29 .12

9.5 2. 3. 2.

(23.5)

4.58 .33 .25 .41

14.5 4h.o 3.0 5.0

(61.50)

14, 2.0 -.5 3.5

(23.5)

¢ XIAGNHEddy

80T



Table XXV.- Pre-test Results For Experimental Group: Expressive Concept

Acquisition.
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Table XXVI.- Pre-test Results For Control Group: Expressive Concept

Acquisition.
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Table XXVII.- Pre-test Results For Experimental Group: Receptive Concept

Acquisition.

X Pre-test
Perfrmanced

N & mo

S

C

APPENDIX 2

Lo b1

39

0

0

3.25 3.33 3.41 0

Pre-test II
(P.M.)

M am O

S

46 45

b2

0

0

3.50 3.83 3.75 0

Pre-test I
(A.M.)

i am 0

Subject

Bob
Tom

Henry

Brian

Bill
Art
Paul
Ken

Larry

Sam

Dave

Louis

38 37

36

0

0

3.16 3.08 0

a Pre-test I + Pre-test II + 2.
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Table XXVIII.- Pre-test Results For Control Group: Receptive Concept

Acquisition.

X Pre—testa
Performance

N amO

S

APPENDIX 2

1.5

1.5

0 O

0

37.5 38.5 40.5

0

0

3.12 3.20 3.37 Q

Pre-test II
(P.M.)

anm O

M

0
0
0
0
0

0 O

by 41 0

by

0 O

0

3.66 3.66 3.41

IT + 2.

Pre-test I
(A.M.)

M & m O

C

Subject

Joe

Roy

Tony
John

Jack
Jim
Fred
Doug
George

Jerry

Russ

Dan

32 4o

31

0 O

0

2.58 2.66 3.33

g Pre-test I + Pre-test
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Table XXIX.- Posttest I Results For Experimental Group: Expressive Concept

Acquisition.

Posttest I (A) Posttest I (B) X Posttest I

(A.M.) (P.M.) Performance?@

Subject C S M & M O] C S M A @ 0 S M N [ ] [e]
Bob 10 10 10 1 2 10|l 9 9 10 5 &4 10 9.5 9.5 10 3 3 10
Tom 10 10 10 10 10 1010 9 9 10 10 10 10 9.5 9.5 10 10 10
Henry 0O 0 0 o0 O gt 0 0 ¢ 0 O 0 0 0 0 0 0 0
Brian 8 1 4 0 o0 6 0 4 0 0 0 T .5 4 0 0 0
Bill 10 10 10 2 2 3110 10 10 6 7 4 10 10 10 Y b5 3.5
Art 1 0 0 0 0 0} 0O 0 0 O O .5 0 0 0 0 0
Paul 10 10 10 9 9 10|10 10 10 10 10 10 10 10 10 9.5 9.5 10
Ken 10 10 10 O O 6110 9 9 1 0 7 10 9.5 9.5 .5 0 6.5
Larry 0O 0 0 0 o0 O 0 0 0 O 0 0 0 0 0 0 0
Sam 10 10 2 0O 10 10j)10 10 0 9 8 10 10 1.5 0 9.5 0
Dave 10 10 10 8 6|10 10 10 8 8 10 10 10 8 7 6.5
Louis 10 10 6 6 8110 10 7 8 0 10 10 10 6.5 7 0 9
T 80.70 34.00 71.00 42 43.50 64.50
T 6.72 2.83 5.91 3.5 3.62 5.37
B 2 Posttest I (A) + Posttest T (B) + 2.

¢ XIANdddv
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Table XXX.- Posttest I Results For Control Group:

Expressive Concept

Acquisition.
Posttest I (A) Posttest I (B) X Posttest I
(A.M.) (P.M.) Performance

Subject C S ¥ & moO| T S ¥ &moO0lTCcT g M & m O
Joe 8 2 10 0O 0 O 6 L 10 0 0 O 7 3 10 0 0 O
Roy 0 0 0 0O 0 0O 0 0 0 0 0 O 0 0 0O 0 O
Tony 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 O
John 5 8 by 0 0 O 5 6 6 0 0 O 5 7 0O 0 O
Jack 6 10 0 0 0 O 0 3 1 0 0 O 3 6.5 5 0 0 0O
Jim 0 0 0 0O 0 0 0 0 0 0 0 O 0 0 O 0 O
Fred y 0 0 0O 0 0 2 0 0 0 0 O 3 0 0 0 O
Doug 10 6 1 0 8 O 10 10 10 0 2 3 10 8 5.5 0 5 1.5
George 0 0 0 0O 0 O 0 0 0 0 0 O 0 0 0O 0 o0
Jerry 10 8 6 0 0 O 10 9 4 0 0 O 10 7.5 O 0 O
Russ 0 0 0O 0 O 1 0 1 0 0 O 1 .5 0 0 O
Dan 1 0 10 0O 0 O 0 0 8 0O 0 O 9 0 0 ©
z 39.5 32 35.5 0 5 1.5
X 3.29 2.66 2.95 .41 .12

a Posttest I (A) + Posttest I (B) + 2.

¢ XIANHddV
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Table XXXI.~ Posttest I Results For Experimental Group: Receptive Concept

Acquisition.

Posttest I (A) Posttest I (B) X Posttest I

(A.M.) (P.M.) Performance

Subject T S M A M O|T S T A WO| T S Ui (o]
Bob 10 10 10 1 5 10310 10 9 O 6 9 110 10 9.5 .5 5.5 9.5
Tom 10 10 10 10 10 10}J10 10 8 9 10 10 10 10 S 9.510 10
Henry 910 0 1 o010 7 10 0O O O 9 10 .5 0
Brian 2 4 0 0 b 5 6 0 1 0 3. 5 .5 0
Bill 10 10 10 3 4 2110 10 10 3 4 6 J10 10 10 3 4 Y E
Art 9 7 5 0 0 9 6 7 0 0 1] 9 6.5 6 0 0 5 &=
Paul 10 10 10 9 8 10}10 10 10 10 10 10 J10 10 10 9.5 9 10 E
Ken 10 10 10 6 1 3j10 910 5 1 5 ]10 9.5 10 5.5 1 4 o
Larry 5 3 0 0 0 o}5 2 o0 0 1 O 5 3 2 0 .5 0
Sam 10 10 10 5 1 5§10 10 10 5 3 6 ]10 10 10 5 2 5.5
Dave 10 10 10 6 6 6}]10 10 10 5 6 10 J10 10 10 5.5 6 8
Louils 10 10 10 3 O 3110 10 10 2 1 5 f10 10 10 2.5 .5 4
5 106.5 100.5101.5 41 39.5 55.5
X 8.86 8.37 8.45 3.413.29 h,62

a Posttest I (A) + Posttest I (B) + 2.
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Table XXXII.~ Posttest I Results For Control Group: Receptive Concept
Acquisition.

Posttest I (A)

Posttest I (B)

X Posttest I

(A.M.) (P.M.) Performance®

Subject C S M A B O|C S N 4@ O C S N A B o)
Joe 910 8 0 1 Oofr0 9 8 0 1 0} 9.5 9.5 8 0 .5 0
Roy i1 0 0 0 0o 1}J]0 O 1 0 1 O .5 0 .5 0 .5 .5
Tony 50 1 0 0 0}1 1 0 0 0 O} 3. .5 .5 0 0 0
John 9 1010 1 O OJpj10 1010 O 1 0f 9.5 10 10 5 .5 0
Jack 1 1L 0 0 O Oo}l4 3 4 0 0 0f 2.5 2 2 0 0 0
Jim o 0 0 0o 0 0oj0 1 1 0 0 O 0 .5 .5 0 0 0
Fred 4 1 0 0 0 05 0 O O O of 4,5 .5 0 0 0 0
Doug 5 5 5 0 1 0pj0 1010 2 1 1}t 7.5 7.5 7.5 1 1 .5
George 2 2 1 0 0 0]J1 2 2 0 0 0Ot 1.5 2 1.5 0 0

Jerry 6 5 5 0 1 0|5 5 6 1 0 0f5.5 5 5.5 5 .5

Russ 0 0 0 0O 0O 0JO O O O 0 O 0 0 0 0

Dan 8 7 6 0 0 0|8 7 7 O 1 1| 8 7 5 .5 5
X 52 hh 5 41 2 35 1.5
X 4,33 3.70 3.41 .16 .29 .12

a Posttest I (A) + Posttest I (B) + 2.

¢ XIANdddv
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Table XXXIII.- Posttest II? Results For Experimental Group: Expressive

Concept Acquisition.

Posttest II (A) Posttest II (B) X Posttest II

(A.M.) (P.M.) Performance"

Subject T S M 4 W O|T S " & @ O| C S ] a B (o]
Bob 10 10 10 0 0 10{10 9 10 0 0 9{10 9.5 10 0 0 9.5
Tom 10 10 10 10 10 10|10 10 10 10 10 10}10 10 10 10 10 10
Henry 0 0 0 O 0 0 0 0 o] O 0 0 0 0
Brian 0 0 2 1 0 0 0o} 2 .5 0 0
Bill 10 9 7 0 010 10 10 5 0 1}10 9.5 9.5 6 0 5
Art 0O 0 0 0 O 0 0O 0o o] O 0 0 0 © 0
Paul 10 10 10 7 0 10} 9 10 7 1 10| 9.5 10 9.5 7 5 10
Ken 10 10 10 0 O 9|10 10 20 0 0 9]0 10 10 0 0 9
Larry 0 0 0 0 O 0 0 0 0 O 0 0 0 0 0 0
Sam 10 9 5 0 6 9 8 0 5 6] 9.5 9 6.5 0 5.5 6.5
Dave 9 910 8 9 10f10 1010 8 8 9| 9.5 9.5 10 8 8.5 9.5
Louis 9 810 2 0109 8 9 2 0 9] 9 8 9.5 2 0 9.5
z 79.5 77.50 77.50 33 24.50 64.50
X 6.62 6.45 6,45 2,75 2.04 5.37

a Three week retention test; b Posttest II (A) + Posttest II (B) + 2.

¢ XIANHddV
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Table XXXIV.- Posttest II% Results For Experimental Group: Receptive
Concept Acquisition.

¢ XIANEddV

Posttest II (A) Posttest II (B) X Posttest II
(A.M.) (P.M.) PerformanceP

Subject T S M 4o @ O C 5 ¥ oam O| C § T & B (o]
Bob 10 10 10 1 1 10§10 10 9 1 2 91ho 10 9.5 1 1.5 5
Tom 10 10 10 10 10 10410 10 9 10 9 g9Hlho 10 9.5 10 9.5 9.5
Henry 7 6 7T 1 0 0i7 6 6 1 0 07 6 6.5 1

Brian 1 1 0o O O 031 1 1 0 0 O 5 0

Bill 10 10 10 4 1 1f 9 10 10 3 2 2] 9.5 10 10 3.5 1.5 1.5
Art 5 5 5 0 0 0§83 4 3 0 0 04 4.5 i 0 0 0
Paul 10 10 10 8 8 9§10 10 10 9 9 910 10 10 8.5 8.5 9
Ken 101010 1 2 89 8 9 1 3 8]9.5 9 9.5 1 2.5 5
Larry 1 1 0 0 0 O 0 0 0 0]1 5 .5 0 0 0
Sam 10 10 10 1 1 7§ 910 8 1 1 8} 9.5 10 9 1 1 7.5
Dave 10 10 10 5 6 7§10 10 10 5 7 7|10 10 10 5 6.5 7
Louis 10 9 9 7 T 8}10 10 10 6 8 6]10 9.5 9.5 6.5 7.5 7

L 91.5 90.5 88.5 37.538.5 51.5

>l

7.62 T.54 T7.37 31 3.20 k.29

a Three week retention test; b Posttest II (A) + Posttest II (B) + 2.
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Table XXXV.- Posttest II® Results For Control Group: Expressive Concept
Acguisition. '

¢ XIANHddV

Posttest II (4) Posttest II (B) X Posttest II
(A.M.) (P.M.) . PerformanceP
Subject C S M o g O|C S M 4o m O C S M A B o
Joe 34 3 0 0 04 5 5 0 0 0]3.5 .5 4 0 0 0
Roy 0 6 o0 0 0 0JO O O O 0 O 0 0 0 0
Tony 6 0 0 0 0 0ojJO O O O 0 O 0 0 0
John 1010 9 0 0O 0910 9 0 0 0}]9.5 10 9 0 0 0
Jack 7 7 0 0 0 O0J5 8 0 0 0 O0f6 7.5 0 0 0
Jim 6 0 0 0 0 030 0O O O O O 0 0 0 0
Fred 0 0 0 0 0OjJo © 0O O 0 O 0 0 0
Doug 610 5 2 0 05 7 6 4 0 0}]5.5 8.5 5.5 3 0 0
George 0 1 0 0 0 OfJ12 O 0O O O O 5 .5 0 0 0] 0
Jerry 10 9 8 0 0 08 7 8 0 0 0]09 8 8 0 0 0
Russ O 0 0 0 0 O0}JO O 0 O 0 O 0 0 0 0 0
Dan 0 5 0 0 oJo o 8 0 0 O 0 6.5 0 0 0
z 34 39 33 3 0 0
X 2.83 3.25 2.75 .25 0 0.

a Three week retention test ; b Posttest II (A) + Posttest II (B) = 2.

61T



Table XXXVI.- Posttest II® Results For Control Group: Receptive Concept
Acquisition.

¢ XIANHddV

Posttest II (A) | Posttest II (B) X Posttest II
(A.M.) (P.M.) PerformanceP

Subject C S M A gy OIC S M amm O C S M a B o
Joe 4 5 5 1 1 1f{4 6 7 0o 0 1|4 5.5 6 5 .5 1
Roy 1 10 0 0 ofo o o 0o o o .5 .5 0 0 0 0
Tony by 5 5 1 0 Oop4 6 5 0 1 04 5.5 5 5.5 0
John 10 10 10 1 0 0[10 1010 0 0 oho 10 10 5 0 0
Jack 9 6 4 1 0 of9 8 9 1 1 oo 7 6.5 1 5 0
Jim 5 4 6 0 0 0f1 0 0 0 0 0]3 2 3 0 0
Fred 2 2 00 0 0{3 0 0 10 o0les 1 0 5 0
Doug 7 8 8 0 0 3f{910 1 1 2 0138 9 9 5 1 1.5
George O 1 0 0 0 0(0 0 0 O O Of 0 5 0 0 0
Jerry 10 10 10 0 1 51010 9 0 0 oo 10 9.5 5 2.5
Russ 00 00 0 ojo o 1 10 ol o 0 .5 .5 0
Dan 6 4 5 0 0 Oof4 4 6 0 0 0]5 y 5.5 0
T 56 55 55 L 3 5
X 4,66 b.58 4,58 .33 .25 A1

a Three week retention test; b Posttest II (A) + Posttest II (B) + 2.

0ctT



Table XXXVII.- Individual Mean Performance Dﬁring The 15 Day Training

Period: Set I.

Group: Experimental Control o

Subject T S M o [ ) O jSubject S M A [ ] (o]

Bob 9.06 8.80 8.06 6.86 6.80 7.13} Joe 7.20 6.0 7.33 .86 1.06 .66

Tom 9.46 9.33 9.4 7.93 T7.73 7.33fRoy .06 0 .06

Henry 2.80 1.26 1.60 .80 .60 . 33f Tony 0 0

Brian 2.20 .46 1.53 .13 L6 .06} John 8.46 8.06 7.80 .33 .20

Bill 9.53 9.20 9.60 8.73 8.66 8,40} Jack 8.26 7.80 6.73 L6 .60 .26

Art .13 0 0 0 0 Jim 0 0 0 0

Paul 9.60 9.40 9.40 8.40 8.53 7.80fFred 6.80 5.46 6.73 .66 1.06 1.13

Ken 8.73 8.53 9.26 3.40 3.66 4,80} Doug 8.20 8.00 6.60 T7.06 8.06 7.53

Larry 1.06 .26 .53 .06 .06 .06} George L6 .26 4o Lo L6 .26

Sam 9.4 9.13 6.93 3.86 T7.93 6.13} Jerry 9.40 9.33 9.33 3.33 1.66 1.80

Dave 9.53 9.26 9.53 9.06 8.80 8.66]Russ 3.06 2.26 4o

Louis 9.13 8.93 8.86 6.60 73 5.80] Dan 1.80 .66 7.00

z 30.69 T74.50 74.82 55.83 56.96 56.90 53.70 47.83 52.38 13.10 13.84 11.64
Total X 399.76 Total X 180.85

¢ XIANHddV
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Table XXXVIII.- Individual Mean Set II Performance During The 15 Day Training

Period.
Group: Experimental Control
Subject C S M a ™ O |Subject C S M aH - [
Bob 8.40 8.46 7.20 2.13 1.06 1.53]Joe 6.13 4.40 6.53 0.00 0.00 0.00
Tom 8§.80 8.73 8.93 6.80 6.26 5.73|Roy 1.26 0.00 0.00 0.00 0.00 0.00
Henry 1.46 1.06 .20 0.00 0.00 0.00fTony 0.00 0.00 0.00 0.00 0.00 0.00
Brian 1.93 .80 1.46 .06 .06 .06} John 5.53 5.46 5.40 .06 0.00 0.00
Bilil 9.33 9.00 9.40 7.26 3.26 3.73fjJdack 6.26 6.66 2.06 0.00 0.00 0.00
Art 0.00 0.00 0.00 0.00 0.00 0.00}Jdim 0.00 0.00 0.00 0.00 0.00 0.00
Paul 9.33 9.06 8.93 6.53 7.53 T7.33]Fred 1.53 .73 1.06 0.00 0.00 0.00
Ken 8.93 8.40 8.60 .66 .13 3.46]|Doug 6.46 7.00 4.20 2.26 5.40 5.80
Larry .33 .06 0.00 0.00 0.00 0.00]George .33 .13 .06 .06 0.00 0.00
Sam 8.06 8.06 3.00 .20 3.60 4.46]Jerry 7.66 T.26 4.20 .06 0.00 0.00
Dave 9.13 9.00 8.60 7.33 6.80 6.13|Russ .80 1.33 .26 0.00 0.00 0.00
Louis 6.73 5.60 6.00 2.20 .66 2.33|Dan .86 .20 2.46 0.00 0.00 0.00
z 72.43 68.23 62.32 33.17 29.36 34,76 36.82 33.17 26.23 2.44 5,40 5.92
Total X 300.27 Total X 109.99

¢ XIANHddY

cct



Table XXXIX.- Individual Mean Set III Performance During The 15 Day Training

Period.
Group: Experimental Control
Subject S M a a8 (o] Subject C A a8 o
Bob 7.00 8.33 6.73 2.60 2.86 2.731Joe 4,86 3.60 5.86 .06 .06 .13
Tom .26 8.20 9.40 5.33 6.46 5.26}Roy .26 .93 1.00 .20 .06
Henry 2.93 4,20 3.60 .13 0.00 .06 Tony 1.00 1.06 .86 .13 .13 .06
Brian 1.46 2.33 2.36 .26 .06 .06§John 3.00 2.93 2,80 1.20 . 86 .93
Bill 9.20 8.73 9.53 5.00 3.40 3.20f{Jack 5.46 5,26 5.13 0.00 .26 .13
Art 1.20 1.33 1.20 .06 .13 13 Jim .06 .06 0.00 .06 .00 .06
Paul 9.06 8.00 9.93 6.46 6.60 5.46}Fred 1.06 1.33 1.00 .06 .06 .06
Ken 6.33 6.80 7.80 3.60 2.29 L4.06}Doug 3.13 2.66 3.33 1.46 1.86 .73
Larry 3.80 4.73 4.13 .06 .13 .06]) George .60 .80 .66 0.00 .00 .00
Sam 8.06 8.26 6.60 2.86 3.00 3.53jJerry 5.40 4,80 5.20 .20 .20 .73
Dave 8.33 9.26 9.13 5.66 4.73 L.00}JRuss 400 1.33 .13 .06 .00 .00
Louis 6.20 7.20 6.26 3.26 3.06 2.86}Dan 1.73 1.80 .26 .06 .13 .06
by 72.83 77.37 75.57 35.28 32.72 31.41 27.89 27.96 27.69 3.62 .75 .89
Total X 325.18 Total X 94.80

¢ XIdNdddv

€cT
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ADDITTONAL STATISTICAL TREATMENTS
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Table XL.- Difference in Mean Set I Performance
Between The Experimental and Control Groups.

X X SD SD (t-Test)?
arf E: Group C: Group E: Group C: Group Value

22 500.00 240.83 338.21 228.66 2.10*

a Two-talled test of significance
¥ p. < .05,
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Table XLI.- Individual Concept Analysis of Variance?
Summary For Experimental Group: Expressive Concept Acquisition.

Concept Sd tl
A) "CAR" 1. Pre-test vs Posttest I: 1.66 3.16%%
(X = 2) (X = 7.25)
2. Pre-test vs Posttest II: 1.66 2.78%
(X = 2) (X = 6.62)
3. Posttest I vs Posttest II: 1.66 0.37
(X = 7.25) (X = 6.62)
B) "SPOON" 1. Pre-test vs Posttest I: 4.8 0.81
(X = 2.66) (X = 6.58)
2. Pre-test vs Posttest II: 4.8 0.78
(X = 2.66) (X = 6.45)
3. Posttest I vs_Posttest II: 4.8 0.02
(X = 6.58) (X = 6.45)
c) U"MAN" 1. Pre-test vs Posttest I: 1.69 1.86
(X = 2.79Y (X = 5.91)
2. Pre-test vs Posttest II: 1.69 2.09
(X = 2.79) (X =6.29)
3. Posttest I vs_Posttest IIL: 1.69 0.22
(X = 5.91) (X = 6.29)
D) "TRIANGLE"Y
1. Pre-test vs Posttest I: 1.31 2.67%
(X = 0) (X = 3.50)
2. Pre-test vs Posttest II: 1.31 2.09
(X = 0) (X = 2.75)
3. Posttest I vs_Posttest ITI: 1.31 0.57
(X = 3.50) (X = 2.75)
E) "SQUARE" 1. Pre-test vs Posttest I: 1.33 2.72%
(X = 0) (X = 3.62)
2. Pre-test vs Posttest II: 1.33 1.53
(X = 0) (X = 2.04)
3. Posttest I vs_Posttest II: 1.33 1.18
(X = 3.62) (X = 2.0L)
F) "CIRCLE" 1. Pre-test vs Posttest I: 1.53 3.50%%%
(X = 0) (X = 5.37)
2. Pre-test vs Posttest II: 1.53 2.,90%%
(X = 0) (X = b4.58)
3. Posttest I vs Posttest II: 1.53 0.51

(X = 5.37) (X = 4.58)

a Scheffe's Method of Variance Analysis

¥ p < .05

¥ p < .025
¥ X ¥ p < 'Ol.
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Table XLII.~ Individual Concept Analysis of Variance?
Summary For Control Group: Expressive Concept Acquisition.

Concept Sd tl
A) "CAR" 1. Pre-test vs Posttest I: 1.88 0.62
(X = 2.12) (X = 3.29)
2. Pre-test vs Posttest II: 1.88 0.37

(X = 2.12) (X = 2.83)
3. Posttest I vs Posttest II: 1.88 0.24
(X = 3.29) (X = 2.83)

B) "SPOON" 1. Pre-test vs Posttest I: 1.38 0.05
(X = 2.58) (X = 2.66)
2. Pre-test vs Posttest II: 1.38 0.48

(X = 2.58) (X = 3.25)
3. Posttest I vs_Posttest II: 1.38 0.42
(X = 2.66) (X = 3.25)

C) "MAN" 1. Pre-test vs Posttest I: 1.39 0.14
(X = 2.75) (X = 2.95)
2. Pre-test vs Posttest II: 1.39 0

(X = 2.75) (X = 2.75)
3. Posttest I vs_Posttest II: 1.39 0.14
(X = 295) (X = 2.75)

D) "TRIANGLE"

1. Pre-test vs Posttest I: 0 0
(X = 0) (X = 0)
2. Pre-test vs Posttest I1: 0 0
(X =0) (X - 0)
3. Posttest I vs_Posttest II: 0 0
(X = 0) (X = 0)
E) "SQUARE" 1. Pre-test vs Posttest I: 0 0
(X = 0) (X = 0)
2. Pre-test vs Posttest II: 0 0
(X = 0) (X =0)
3. Posttest I vs_Posttest IIl: 0 0
(X = 0) (X = 0)
F) "CIRCLE" 1. Pre-test vs Posttest I: 0 0
(X = 0) (X =0)
2. Pre-test vs Posttest II: 0 0
(X = 0) (X =0)
3. Posttest I vs_Posttest Il: 0 0
(X = 0) (X = 0)

a Scheffe's Method of Variance Analysis.
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Table XLITIT.- Individual Concept Analysis of Variance?
Summary For Experimental Group: Receptive Concept Acguisition.

Concept Sd tl
A) MCAR" 1. Pre-test vs Posttest I: 1.42 3.95%%%
(X = 3.25) (X = 8.87)
2. Pre-test vs Posttest II: 1.42 2.49

(X = 3.25) (X =6.79)
3. Posttest I vs Posttest II: 1.42 1.46
(X = 8.87) (X =6.79)

B) "SPOON" 1. (Pre-test vs Posttest I: 1.26 4 oo*%%
(X = 3.33) (X = 8.37)
2. Pre-test vs Posttest II: 1.26 3.34%%%

(X =3.33) (X =7.54)
3. Posttest I vs_Posttest II: 1.26 0.65
(X = 8.37) (X = 7.5h)

C) "MAN" 1. Pre-test vs Posttest I: 1.14 h.howws
(X = 3.41) (X = 8.u45)
2. Pre-test vs Posttest II: .14 3.h47%%%
(X = 3.41) (X = 7.37)
3. Posttest I vs_Posttest II: 1.14 0.94
(X = 8.45) (X = 7.37)

[

D) "TRIANGLE"

1. Pre-test vs Posttest I: 1.19 2.86%
(X = 0) (X = 3.41)

2. Pre-test I vs_Posttest II: 1.19 2.62%
(X = 0) (X = 3.12)

3. Posttest I vs_Posttest II: 1.19 0.24
(X = 3.41) (X = 3.12)

E) "SQUARE" 1. Pre-test vs Posttest I: 1.20 2.T7h%
(X = 0) (X = 3.29)

2. Pre-test vs Posttest II: 1.20 2.66%
(X = 0) (X = 3.20)

3. Posttest I vs_Posttest II: 1.20 0.07
(X = 3.29) (X = 3.20)

F) "CIRCLE" 1. Pre-test vs Posttest I: 2.91 1.58
(X = 0) (X = 4.62)

2. Pre-test vs Posttest I: 2.91 1.47
(X = 0) (X = 4.29)

3. Posttest 1 vs_Posttest II: 2.91 0.11
(X = 4.62) (X = 4.29)

a Scheffe's Method of Variance Analysis
® p < .05
¥¥% p < 01,
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Table XLIV.- Individual Concept Analysis of Variance?
Summary For Control Group: Receptive Concept Acquisition.

Concept Sd tl
A) "CAR" 1. Pre-test vs Posttest I: 1.35 0.89
(X = 3.12) (X = 4.33)
2. Pre-test vs Posttest II: 1.35 1.14

(X = 3.12) (X = 4.66)
3. Posttest I vs_Posttest II: 1.35 0.24
(X = 4.33) (X = L.66)

B) "SPOON" 1. Pre-test vs Posttest I: 1.37 0.36
(X = 3.20) (X = 3.70)
2. DPre~test vs Posttest II: 1.37 1.00

(X = 3.20) (X = 4.58)
3. Posttest I vs_Posttest II: 1.37 0.64
(X = 3.70) (X = 4.58)

C) "MAN" 1. Pre-test vs Posttest I: 1.05 0.03
(X = 3.37) (X = 3.41)
2. Pre~test vs Posttest II: 1.05 1.15
(X = 3.37) (X = 4.58)
3. Posttest I vs Posttest II1: 1.05 1.11
(X = 3.41) (X = 4.58)
D) "TRIANGLE"
1. Pre-test vs Posttest I: .10 1.60
(X = 0) (X = .16)
2. Pre-test vs Posttest II: .10 3.30%%%
(X = 0) (X = .33)
3 Posttest I vs Posttest II: .10 1.70
E) "SQUARE" 1. Pre-test vs Posttest I: .64 0.45
(X = .29) (X = .25)
2. Pre-test vs Posttest II: .64 .39
(X = .29) (X = .25)
3 Posttest vs Posttest II1: .64 .62
F) "CIRCLE" 1. Pre-test vs Posttest I: .20 .60
(X = 0) (X = .12)
2. DPre-test vs Posttest II: .20 .05
(X = 0) (X = .41)
3. Posttest I vs Posttest II: .20 .45

(X = .12)

(X = .41)

a Scheffe's Method of Variance Analysis
¥#¥%* p < ,01.
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ABSTRACT OF:

Operant Conditlioning Procedures
With Profoundly Retarded Children In The
Acquisition Of Conceptsl.

Twenty—fqur profoundly retarded boys, with IQs below
20 and CAs ranging from 7 to 12 were selected for a controlled
study designed to test the efficacy of operant procedures for
concept training.

A single Experimental-Control group design matched on

critical variables was employed. The Experimental group re-

ceived concept tralning in accord with a specified set of
operant procedures and apparatus. Subjects in the Control
condition were exposed to the same stimulus materials for
approximately the same amount of time, but without the expli-
cit operant procedures and apparatusr Both groups underwent
15 days of concept training involving three common and three
geometric concepts. The individual stimulus items were
visually presented to the Subject who was required to verbally
and non-verbally identify them according to their appropriate
concept class. The training period was preceded by a pre-
testing phase and was followed by two posttests (identical to
the pre-test) one and 21 days after the last day of concept

instruction. Between and within group comparisons were made

1 James Bernard Pace, doctoral thesis presented to
the Faculty of Psychology of the University of Ottawa, Ontario,
February, 1971, xi1i-190 p.
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ABSTRACT OF:

using selective t-tests.
The results rejected the hypotheses that there would

be no between-within group difference in 1) 'expressive'-

'receptive! concept acquisition; and, 2) required concept

instruction time. The operantly trained Experimental group

demonstrated significant gains over the Control group on both
posttest measures of 'expressive' and 'receptive' concept
formation. A within group analysis further revealed a signif-

icant change from pre-to posttests I and II for the Experimental

groups. Comparable results were not produced in the Control

condition. Finally, the difference between Experimental and

Control groups was indlicated in required concept instruction
time, with the former requiring significantly less training
time.

These findings contradicted those of earlier studies

which failed to demonstrate the educability of the profoundly

retarded.



APPENDIX 7
SOMMATIRE DE:

Operant Conditioning Procedures
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Operant Conditioning Procedures
With Profoundly Retarded Children In The
Acquisition Of Conceptsl.

Cette étude objective se proposait de mesurer l'effet
du conditionnement 'operant' sur la formation des concepts.
A cet effet, 1'Auteur a choisi un groupe de vingt-quatre
gargons, retardés profonds, ayant un QI inférieur & 20 et un
AC variant de 7 & 12 ans.

I1 utilisa la technigue du "groupe témoin-expérimental

unique" choisi d'aprés certaines variables critiques. Le

groupe Expérimental recgut un entralnement & la formation de

concepts selon une série précise de procédés de conditionne-
ment 'operant' et d'appareils. Les sujets du groupe Témoin
furent exposés aux mémes stimuli pendant une période de temps
4 peu prés semblable, mais sans l'usage explicite des procédés
de conditionnement 'operant' ni des appareils. Les deux
groupes subirent 15 jours d'entralnement & la formation de
concepts, comprenant trois concepts communs et trois concepts
géométriques. Les stimuli individuels furent présentés
visuellement au sujet qui devait les identifier verbalement

ou non-verbalement, selon leur classe particuliére de concepts.

La période d'entrainement, précédée d'un test initial, fut

1 James Bernard Pace, th&se de doctorat présentée &
la Faculté de Psychologie de l'université d'Ottawa, Ontario,
février, 1971, xii-190 p.
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suivie de deux tests de contrdle (identiques au test
initial), 1 jour et 21 jours aprés la fin de la période d'en-
trainement. Le t-test permit de faire des comparaisons intra
et inter groupes.

Les résultats contredirent les hypothé&ses qu'il n'y

aurait aucune différence inter et intra groupes 1) dans la

formation des concepts 'expressifs' et 'réceptifs'; et 2) dans

le temps d'enseignement requis. Le groupe Expérimental,

soumis a la méthode de conditionnement foperant', obtint des
gains significatifs sur le groupe Témoin dans les résultats
des deux tests de contrdle relativement a la formation des
concepts 'expressifs' et des concepts 'réceptifs'. De plus,
une analyse intra groupe révéla, en faveur du groupe Expéri-
mental, un changement significatif entre les résultats du test
initial et ceux des tests de contrdle I et II. Le groupe
Témoin n'obtint pas de résultats comparables. Finalement,
pour ce qui est de la durée de l'entrainement nécessaire,
1'Auteur a trouvé une différence significative en faveur du

groupe Expérimental.

Ces données contredisent celles des recherches anté-
rieures lesquelles n'ont pu démontrer 1'éducabilité des

retardés profonds.
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