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Abstract

Two groups of retarded adolescents were presented sets of multiple
verbal directions (imperative sentences). One group was exposed to
pictures illustrating the objects and action of each direction in addition
to the verbal directions. Subjects were required to carry out performances
demanded by tne directions. The direction-following behavior of the
Verbal + Picture Group was found to be significantly superior to that of
the Verbal Group. The groups did not differ significantly in sequencing
their performances, i.e., carrying out the verbal directions in the order
in which they were presented. Two possible explanations for the superior
performance of the Verbal + Picture Group were offered: (1) pictures
provided additional relevant stimuli which strengthened the stimulus-
respense relation between the spoken directions and the required perfor-
mances; (2) pictures induced visual imagery which increased associaticns
of the stimuli (pictures and spcken words) and the responses {direction-

following).
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CHAPTER I
INTRODUCTION

Language can be divided intoc two aspects: (1} language as a response
or production of language, such as written or spcken language, and {2)
receptive language or responding to language as a stimulus, such as

following directions or 'instr‘uctions.1

Although equally important, these
two aspects of language have not received equal attention among researchers
of language disorders and Tearning disabilities in mentally retarded popu-
1ations,2 Tests of subjects' abilities to follow verbal directions hy
carrying out some performance have appeared in intelligence tests ever
since the construction of the Army Alpha test ir World War I, but have
rarely been used in experimental studies, despite the fact that such tests
could be highly valid, reliable, and convenient measurements in many

3

circumstances. Jones4 nad normal children perform a cancellation task

under instructions such as “mark all the numbers except 2, 5, 8." Shipley,

1D. L. Whaley and R. W. Mealott, Elementary Principles of Behavior
(New York: Appleton, Century, Crofts, 1971). p. 254.

2N. R. Bartel, D. Bryen, and S. Keehn, "lLanguage Comprehension in
the Mcderately Retarded Child," Exceptional Children, 1973, February,
pp. 375-382.

3J. B. Carroll, "Defining Language Comprehension: Scme Speculations,”
in J. B. Carroll ard R. 0. Freedle (Eds.), Language Comprehension and the
Acquisition of Knowledge (Washington, D. C.: V. H. Winston & Sons, 1972),
p. 18.

45. Jones, "The Effect of a Negative Qualifier in an Instruction,"
Journal of Verbal Learning and Verbal Behavior, 1966, 5:5, pp. 497-501.




Smith, and G?e'itman5 tested normal children's comprehension by having

them respond te commands. Some researchers have studied the effacts of
reinforcement on instruction-following behavior of mental lr'etar‘f:laf.ess’.’7
while others have emphasized the importance of verbal directions or

instructions for the establishment and maintenance of certain behaviors

8,9 10

of both normal and mentally retarded individuals. have

Lent, et al.
shown that retarded adolescents are zlso deficient in direction-following
behavior invelving receptive nonverbal language functioning.

The present study was undertaken to determine whether performances

carried out in response to verbal directions could be facilitated by the

Sc. F. Shipley, C. S. Smith, and L. R. Gleitman, "A Study in the

Acquisition of Language," Language, 1969, 45:2, pp. 322-342.
6T. L. Whitman, M, Zakaras, and S. Chardos, "Effects of Reinforcement
and Guidance Procedures on Instructicn-Following Behavior of Severely
Retarded Children." Journal of Applied Behavior Analysis, 1971, 4:4,
pp. 283-290.
7E. H. Zimmerman, J. Zimmerman, and C. D. Russell, "Differential
Effects of Token Reinforcement on Instruction-Following Behavior in
Retarded Students Instructed as a Group," Journal of Applied Behavior
Analysis, 1969, 2:2, pp. 101-112.

8A. Baron, A. Kaufman, and K. A. Stauber, "Effects of Instructions
and Reinforcement-Feedback on Human Operant Behavicr Maintained by Fixed-
Interval Reinforcement,” Journal of the Experimental Analysis of Behavior,
1969, 12:5, pp. 701-712.

9T. AyTlon and N. H. Azrin, "Reinforcement and Instructions with
Mental Patients," Journal of the Experimental Analysis of Behavior, 1964,
7:4, pp. 327~331.

105, R. Lent, J. F. Holvoet, C. L. Ferneti, I. Keilitz, and D. J.
Tucker, "Direction-Following of Retarded and Nonretarded Adolescents,"
American Journal of Mental Deficiency, 1973, 78:3, pp. 316=322.




pairing of pictures with the verbal directions. From the standpoint of
rehabilitative procedures and methods for effecting behavior change, the
use of visual aids held the promise of performance increase. It has been
shown that pictures can increase the performances of mentally retarded
individuals in several paired-associate learning tasks.

Bruininks and CTark11 and Prehm12

have demonstrated that mentally
retarded individuals' learning performances are facilitated when pictures
are used as visual stimulus or respcnse materials. Reese]3 suggested

that pictures may induce greater visual imagery, mental pictures (in
paired-associate learning tasks), which facilitates association of stimulus
and response ftems.

Paivi014 has contended that concrete words, phrases, and sentences
can be understood and remembered not only verbally but alsc in the form

of "nonverbal imagery."

Statement of the Problem

There appears to be empirical evidence and some theoretical suppert

for the effectiveness of pictorial aids in performances involving very

]]R. H. Bruininks and C. R. Clark, "Auditory and Visual Paired-

Associate Learning in First-Grade Retarded and Nonretarded Children,®
American Journal of Mental Deficiency, 1972, 76:5, p. 565.

]2H. Jd. Prehm, "Studies in Paired Associates Learning: I. An
Examination of Methodology," American Journal of Mental Deficiency, 1967,
72, p. 494,

13H. W. Reese, "Imagery and Contextual Meaning," Psychological
Bulletin, 1970, 73:6, p. 409.

]4A. Paivio, Imagery and Verbal Processes (New York: Holt, Rinehart,
and Winston, Inc., 1971), p. 450,




circumscribed tasks (i.e., paired-asscciate paradigm). The purpose of
this investigaticn was to assess the generalizability of these consid-
erations to more "natural" receptive language tasks such as direction-
following. Specifically, can the direction-following behavior of
institutionalized mentally retarded adolescents be facilitated when verbal
directions are simultaneously presented with pictures that illustrate the

verbai directicns?

Need for the Study

For the mentally retarded many of the most critical language functicns
can be subsumed under the category of direction-following. With decreased
mental abilities, but normal physical abilities, a retarded persoﬁ may be
better able to adapt to the natural and social demands of his environment
if he is able to do what he is asked than be able to speak with clarity,
precision, and flexibility. This may be especially true for those retarded
persons who wish to be successful in a community setting jnstead of an
institution. Success in the community ordinarily involves competitive
employment in an unskilled or semiskilled job. Therefore, if the retarded
are to find a place in the community (which is the goal of the normalization
princﬁp]e]S, their success would depend, to a large extent, upon their
ability to follow simple directions or instructions--to respond in the
appropriate manner to the verbal behavior of a speaker or some other source

of language.

15N. Wolfensberger, The Principle of Normalization in Human Services
(Toronto, Canada: National Institute on Mental Retardation, 1972).




Detimitations

The study was delimited to the Parsons State Hospital and Training
Center, Parsons, Kansas, durinrg the period from January through May, 1973.
The subject sample consisted of twenty-four residents selected from a
population of forty-seven mentally retarded adolescents classified as

mildly retarded ®

with chronological ages ranging from thirteen to
nineteen years of age. Selection of the subjects was restricted to
those residents that were free from classes and other commitments during

the daily periods available to the experimenter.

Limitations
The study was limited in the following ways:

{1) The results of the present study may not generalize to retarded
adolescents of different levels of mental retardation. That is,
the results of the present study may not be indicative of the
direction-following behavior of retarded individuals other than
adolescents classified as mildly retarded.

(2) The results of the present study may not generalize to retarded
adoiescents in another geographical setting or Tocation. Specifi-
cally, the direction-fellowing behavior of retarded individuals

other than miidly retarded adolescents at the Parsons State Hospital

16Amer1’can Association on Mental Deficiency, Manual on Terminology
and Classification in Mental Retardation, (Baltimore, Maryland: Pride-
mark Press, 1973) pp. 17-18.




and Training Center may differ from those individuals who partici-
pated in the present study.

(3) Since audio eguipment for the presentation of the verbal directions
was not available for the study, the consistency of presentation
of the verbal directions across all subjects by the experimenter
was not controlled other than by verbal feedback from the secondary
observer,

(4) A larger subject sample would have been preferred for purposes

of statistical control over variability across subjects.

Hypotheses

The three null hypotheses to be tested are as follows:

(1) There are no significant differences in performances in direction-
following betwsen the two groups, cne receiving pictures and
verbally presented directions, and one receiving only verbally
presented directions.

(2) There are no significant differences in performances in direction
following over sessions within the two groups.

(3) There is no significant interaction between groups and time (sessions}.

Definition of Critical Terms

Levels of Mental Retardation. Levels of mental retardation are
17

divided into four categories: "Mild," "Moderate," "Severe," and "Pro-

fourd." Each Tevel represents a specific range between two consecutive
P

b4,



standard daviations below the mean on standardized intelligence tests.

Mild Mental Retardation. Mild mental retardation is "a term used to

describe the degree of mental retardation present when intelligence testing
scores range between two and three standard deviations below the mean

(52 to 68 on the Stanford-Binet and 55 to 59 on the Wechsler Scales}; many
educable retarded individuals function at this Tevel; such children usualiy
can master basic academic skills while adults at this level may maintain
themselves independently or semi-independently in the c':Jrnmum't_y.”]8
Direction. A direction is "a command, order, authoritative instruc-

tion.“19

In The present study a direction is operationally defined as a
single imperative sentence presented verbally tc a 1istener.

Birection Set. A direction set, in the present study, consists of

three directions presented consecutively pricr to the subject having the
opportunity to respond.

Direction Sequence. Direction sequence is defined as the order in

which the directions are presented within a direction set.

Picture {Pictorial Stimuli). A picture is cperationally defined as

a 3bmm color photographic slide depicting the objects and action conveyed
by the corresponding verbal direction.

Correct Direction-Following Response. A correct direction-following

response is defined as an ocvert motor response to a verbal divection in

18thid., p. 149.

1QWebster's New Collegiate Dictionary, Second Edition (Springfield,
Massachusetts: 6. & C. Merriam Co., 1956}, p. 234.




which the object (or objects) and action required by the verbail direction

were correctly performed by the subject.

Incorrect Direction-Following Response. An incorrect direction-

foliowing response is defined as an overt motor response to a verbal
direction in which the correct object but incorrect action or the correct
action but incorrect object required by the verbal direction were performed

by the subject.

Intercbserver Reliability. Interobserver reliability is defined as

“the degree to which independent observers agree on what they have observed

in the same subject during the same observation session.“20

ZOR. V. Hall, "Behavior Modificaticn: The Measurement of Behavior,”
Managing Behavior (Lawrence, Kansas: H & H Enterprises, Inc., Vol. 1,
1971}, p. 6.




CHAPTER 11
REVIEW OF THE LITERATURE

The research relevant to the direction-following behavier of mentally
retarded adolescents as conceived in this study can be divided into three
major areas of investigation: (1) research related to verbal directions
as an independent variable; (2) research related to direction-following

behavicr as a dependent variabie; and (3) research related to pictorial

stimuli.

Research Related to Verbal Directions as an Independent Variable

It has been demonstrated that directions, or instructions, are important

in the development, maintenance, and modification of certain desired

behaviors.zj’ ee

Stauber‘z3 concluded that instructions, with or without reinforcement-

Following a series of experiments, Baron, Kaufman, and

feedback, can positively influence the establishment and maintenance of the
performances of various tasks by college studerts. On the other hand, in

two consecutive studies with mental patients, Aylion and Azrin24 demonstrated
resuits conflicting with the Baron, et al., findings. In an attempt to

modify a socially desirable eating response of mental patients, reinforce-

ment (e.g., candy, cigarettes, second helping of the meal) increased the

2]Baron, Kaufman, and Stauber, loc. cit.
22Ay1]on and Azrin, Toc, cit.

23Bar'on, Kaufman, and Stauber, op. cit., p. 710.

24Ay]]on, loc. cit.
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freguency of correct responses slightly. When instructions were added
to the reinforcement, the desired behavior increased significantly. These
results initiated a second experiment by Ayllon and Azrinzs to moedify the
same behavior. The introduction of instructions without reinforcement
increased the appropriate responses from nearly zero percent to about
sixty percent and was maintained with the continuance of the instructions.
With the addition of reinforcement to the instructions, the correct responses
Increased to and maintained between ninety percent and 100 percent.

ATthough the results of Baron, Kaufman, and Stauber25 differed from

the findings of Ayllon and Azrin27

in the degree of facilitation by instruc-
tions of certain desired behaviors, their studies demonstrated the
effectiveness of instructions as an important means of acquisition and

maintenance of human operant performance.

Research Related to Direction-Following Behavior as a Dependent Variable

There have been several studies that have utilized directions as a
means of investigating important variables in the area of receptive

language. In an early study, Bowman28 demonstrated the effectiveness of a

51pid., p. 329.

268ar0n, Kaufman, and Stauber, loc. cit.

AT on wnd Azedn, Toe. ol

28V. J. Bowman, "A Study of the Effects of Two Different Methods of

Teaching Word Comprehension," Parscns Research Project Werking Paper Number
24a, 1960, p. 8.
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verbal reinforcement technique to train retarded children's motor responses
to a verbal request. The subjects in this experiment were required merely
to point to the correct response to the requests (e.g., "Which is the
back of the dress?"). Whitman, Zakaras, and Chardos®® went a step further.
By combining physical guidance and fading procedures with positive rein-
forcement, they demonstrated that training procedures can be effectively
appiied to teach retarded children motor responses tc a variety of verbal
instructions. In another study, instruction-following behaviors of a
class of retarded boys with "attentional deficits" were successfully main-
tained by token reinforcement procedures administered on a group basis.30
Despite the fact that nonverbal responses to language messages {i.e.,
following directions) could be a valid, reliable, and convenient procedure
for investigating comprehension, such a procedure has rareiy been used in

¢ Shipley, Smith, and G1eitman32 tested the responses

empirical studies.
to directions of young normal chiidren. The directions were varied syste-
matically in syntax and content to assess the children's syntactic
comprehension relative to their speech production. The resuits indicated
that all helophrastic speakers (speakers with an inability to combine words

into complete phrases) obey single word commands more often than well-

informed commands. The reverse was found with telegraphic speakers

29Whitman, Zakaros, and Chardos, op. cit., pp. 286-288.

3021mmerman, Zimmerman, and Russell, op. cit., pp. 107-110.

31Carr011, loc. cit.

325h1p1ey, Smith, and Gleitman, op. cit., p. 329.
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{speakers able to combine words to form complete phrases). In another

study, Jones33 tested the performance of normal adolescents on tasks

requiring the marking of five out of eight digits in a display. She

found that instructions of the negative form, "Respond to all except

2, 5, 8," resulted in significantly slower rates of performance than
instructions of the positive form exciuding the word "except" (e.g.,

"Mark the numbers 1, 3, 4, 6, 7."). A variation of this technique has

been used by Chomsky34 in investigating the acquisition of syntax in children.
Perhaps the most pertinent research for the deveiopment of language train-

ing programs to remediate direction-following deficiencies per se is reported
in a comparative study by Lent, Holvoet, Ferneti, Keilitz, and Tucker.35
In this study, moderately retarded and nonretarded adolescents were verbally
presented sets of directions, in the form of imperative sentences (e.g.,
"Put the ruler on the magazine."), each set consisting of one, twe, three,
four, or five separate directions. The subjects’ competence in following
the verbal directions was determined by their ability to carry out the
performance required by the direction(s). The results indicated that

moderately retarded adolescents, when compared to nonretarded adolescents

of equal chronological age, have behavioral deficits in following divections

33J0nes, op. ¢it., pp. 4%8-500.

34C. Chomsky, The Acquisition of Syntax in Children From 5 to 10,
(Cambridge, Massachusetts: M.I.T. Press, 1969).

35

Lent, Holvoet, Ferneti, Keilitz, and Tucker, loc. cit.
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that are presented in sets of two, three, and four {especially in sets
of three). The retarded individuals also demonstrated deficiencies in
their ability to follow directions in the order (sequence) in which they
were presented. On the basis of these results, the authors suggested
that training programs to habilitate such responses to language be rastricted
in scope to two, three, and perhaps four directions in number.
It has been demonstrated that mentally retarded adolescents are

36

deficient in following several directions at a time. Also, it has been

found that reinforcement is an effective means of facilitating the correct

37, 38, 39

performance of simple directions by reterded individuals. In

addition, with normal children, the grammatical structure of a direction

has been shown tec affect the responses to the direction.go’ =

Research Related to Pictorial Stimuli

Paivio42 has theorized that cencrete words, phrases, and sentences

can be remembered not only verbally but also in the form of nonverbal

36Lent, Holvoet, Ferneti, Keilitz, and Tucker, Toc. cit.

3?Bo'.wman, joc. cit.

38Nhitman, Zakaras, and Chardos, loc. c¢it.

39Zimmerman, Zimmerman, and Russell, loc. cit.

4C
41

Shipley, Smith, and Gleitman, loc. cit.

Jones, Toc. cit.

825 . Paivio, loc. cit.
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imagery. Using Paivio's43 example, if a person were toid, "The boy s
peeling the green orange." his understanding of the sentence would include
some kind cf mental picture involving the peeling of oranges, and not
merely overt or covert rechearsal of the words in the sentence. If he were
then asked to remember the sentence, he might do so by recalling the objects
and the action involved in the image and somehow forming the sentence from
it.

Most researchers have empirically investigated the use of pictures
as stimylus materials by the utilization of paired-associate learning
tasks.44 In a comparative study of mentally retarded and normal adolescents,
Premn45 investigated the effects of pictures on rote learning performances.
The stimulus and response materials consisted of combinations of either a
word or a picture of common object nouns, i.e., word-word lists, word-
picture Tists, and picture-picture lists. It was found that the rote
learning performances of the retarded subjects were inferior to those of
the nonretarded subjects when the response to be learned consisted of
pronouncing or spelling a word. However, when the stimulus was in the
form of a picture, the retarded subjects' performances were equivalent to

those of the normals.

Blpid.

44A. Paivio, "On the Functional Significance of Imagery," Psychological
Bulletin, 1970, 73:6, pp. 385-392.

45Prehm, op. cit., pp. 492-495.
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Similarly, Dilley and Paiv1046 found that with young normal children
pictures as stimuli facilitated learning, but as responses hindered
tearning in a paired-associate learning task. They presented familiar
objects either visually as pictures or verbaily as words, with different
groups learning picture-picture, picture-word, word-picture, and word-

word pairs. Paivio's interpretation of fhese results47

was that "pictures
pose a decoding probiem at the mediational level® for yourg children. In
other words, young children have difficulty in transforming the mental
image (which was "encoded" from the stimulus) inte a verbal response.

Van Mondfrans and Travers48 found no significant differences between
pictorial, auditory, and pictorial-auditory modes of presentation of words
to coliege students. But when the stimulus materials consisted of rnonsense
syllables, the auditory mode of presentation produced tearning inferior

to the pictorial mode and combined pictorial-auditory mode of stimuius

presentation. The interpretation of the results was that when the stimulus

46M. G. Dilley and A. Paivic, "Pictures and Words as Stimulus and

Response Items in Paired-Associate Learning of Young Children,” Journal of
Experimental Child Psychology, 1968, 6, pp. 231-240.

47

Paivio, (1970) op. cit., p. 390.

48&. P. Van Mondfrans and R. W. Travers, "Learning of Redundant
Material Presented Through Two Sensory Modalities," Perceptual and Motor
Skills, 1964, 19, pp. 743-751.
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was “meanirgful" (words}), pictures and a combination of pictures and
verbally presented material had no facilitative effect on learning. When
the stimulus was "redundant" (nonsense syllables), the pictorial and

combined stimuli facilitated Tearning.

In another study utilizirg college students as subjects, Dickey

A studied the effects of pictorial stimuli on the performance

and Schneider
of an incustrial task. The task consisted of placing various types and
colors of washers on a pegboard via instructions from different modes:
pictorial, verbal, and written modes of stimulus (instructions) presentation.
The pictorfal instructions and the written (typewritten) instructions were
presented by means of a 35mm colored slide., The findings were that the
pictorial instructions elicited superior learning performance of the task.

50

Severin™” conducted an investigation studying the effectiveness of

relevart pictorial stimuli in a recognition task with adolescents of
normal intelligence. Statistical analysis of the results indicated that
verbal werds (single words) about nature subjects combined with pictures
related to the verbal words elicited significantly higher performance

scores than verbal words only.

49&. L. Dickey and M. H. Schneider, "Multichannel Communication of an
Industrial Task," International Journal on Production Research, 1971, 9:4,
pp. 487-499,

SON. Severin, "The Effectiveness of Relevant Pictures in Multiple
Channel Communications," Audio-Visual Communication Review, 1967, 15,
pp. 386-401.
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In a similar study with young retarded and nonretarded children,
Bruininks and C]ark51 investigated the effects of the mode of presentation
of verbal stimulus materials in paired-associate learning tasks. Common
object nouns were presented to the groups in three conditions: auditory
{spoken nouns), visual (pictures of nouns), and combined auditory-visual
{(both spoken nouns and pictures of nouns). Although the overail learning
scores of the retarded group were significantly lower than the scores for
the nonretarded group, the performances of both groups were significantly
better under the visual and combined auditory-visual conditions. The
combined auditory-visual condition was higher, but not significantly higher,

than the visual condition. Bruininks and C1ark52

attributed the superior
Tearning performances under the two visual conditions to the "jmagery
inducing quality of the pictures."

Mi]gram53 used pictures in a pafred-asscciate learning task in a
different manner. Young children were presented stimulus and response
pairs either in the form of a sentence or in the form of a picture. For
example, the pair "clown-egg" was presented in the context of the sentence,

"The clown dropped the egg," and in the picture context depicting the same

relationship. The results indicated that verbal contexts were superior

51Bruim‘nks and Clark, op. cit., pp. 561-567.

521134

53N. A. Milgram, "Verbal Context Versus Visual Compound in Paired-
Associate Learning by Children," Journal of Experimental Child Psychology,
1967, 5, pp. 597-603.
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to picture contexts in learning & paired-associate picture list. Mi'lgrams4

concluded that covert verbalizing responses (i.e., covert verbal rehearsal)
provide a better explanation of the data than do covert visualizing

5

responses (i.e., imagery). Paivio® argued that although the vertal presenta-

tion of the response term facilitated response retrieval (i.e., recall and
reiteration of the response term}, fmagery may have been invoived as a major
factor during storage {i.e., retention or remembering the response term).

6

Reese”® also found that pictures facilitated paired-associate Jearning

performance less than sentences in young children, but interpreted the
results differently than Paivio. Reese57 suggested that young children
fail to "read,” i.e., fail to cbserve the association between the stimulus
and response presented in the pictorial materials.

In summary, the 1iterature supports the superiority of pictorial
stimuli and the combination of pictorial and auditory stimuli over auditory
modes of eliciting various learning performances. A review of the Tliterature

58, 59, &0

resulted in only three studies contrary tc the support of pictorial

1bid., p. 602.

SSpaivio, (1670) op. cit., pp. 390-391.

56Reese, op. cit., p. 412.

7 1hid.

58Uan Mondfrans and Travers, loc. cit.

E
“QMi]gram, e, ¢it.

GOReese, loc. cit.
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stimuii in learning tasks; nevertheless, it must be emphasized that these
three studies involved subjects of normal intelligence who demonstrated a
command over the English language. Although mentally retarded individuals
have been shown to be somewhat inferior to normal individuals in paired-
associate learning tasks, their learning performances were indeed signifi-
cantly facilitated by stimuli in pictorial form.Gl’ 62

There has been much hypothesized and suggested about pictorial

stimu]j, B3 64> 65, 66, €7

er568’ 69

however, it has been ncted that only two reseach-
have investigated the effects of pictures on Tearning of mental
retardates. These researchers conducted comparative studies between
mentally retarded and normal individuals, and a verbal response was required

of all subjects in both experiments. Since it is a fact that mental

61Bruininks and Clark, loc. cit.

62Prehm, loc. cit.

Spaivio, (1971) op. cit., p. 451.
®paivio, (1970) loc. cit.
6SBr“u:ininks and Clark, loc. cit.

66Milgram, loc. cit.

G?Reese, loc. eit.

68Prehm, loc. cit.

6gBruininks and Clark, loc. cit.




retardates usually have some degree of linguistic deficiency,?o’ 71 t

he
interpretations of their results could cbviously be incomplete. If the
required responses were in the form of overt motor responses (i.e.,

direction-following behavior), perhaps the learning performances of the

mental retardates would be facilitated greater than these in the literature.

?OJ. E. Spraclin, "Language and Communication of Mental Defectives,”
in N. R. E1lis {Ed.), Handbook of Mentai Deficiency (New York: McGraw-
Hi11, 1963}, pp. 512-555.

7]M. R. Denny, "Research in Learning and Performance," in H. A.
Stevens and R. Heber (Eds.), Mental Retardation (Chicago, I11inois:
University of Chicage Press, 1964}, p. 124.




CHAPTER 111

RESEARCH DESIGH

Subject Sample

Twenty-four subjects were selected from a population of forty-seven
mildly retarded72 adolescents residing at the Parsons State Hospital and
Training Center (PSHTC). According to PSHTC resident evaluation and
diagnostic records, all of the subjects were ambulatory and exhibited no
visual or auditory deficiencies. The sex, chronological age, length of

instituticnalization, intelligence guotient, and experimental condition

for each subject is presented in Table I.

Facilities

Experimental Room. The study was conducted in & nine feet by eleven

feet experimental room. The room had no windows or wall decorations which
may have minimized visual and auditory distractions.

Apparatus. A thirty-six inches by sixty inches display unit, consisting
of Tive shelves of varying depths, contained the stimulus objects. Only
the second, third, and fourth shelves were utilized permitting maximum
visibility of the objects. An illustration of the display unit is presented
in Appendix A.

For presentation of photographic slides, & Kodak Carousel slide
projector, Model 800, was used. The slides were projected onto a screen

eighteen inches by twenty-four inches, located seven feet directly in front

of the subjects.

72AAMD, loc. cit.
21
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TABLE I

SUBJECT CHARACTERISTICS

Verbal + Picture Group

Subject Chronologicai Length of Inteliigence
No. Sex Age* Institutionalization* Quotient**
1 male 17- 0 3~ 1 62
2 female 12-10 5- 4 52
3 female 15- 8 0- 2 63
4 male 15- 7 0- 4 55
5 male 16- 8 0- ¢ 67
) male 17- 3 1- 6 63
7 female 17- 3 8- 4 60
8 female 18- 5 4- 0 62
g maie 17- 3 7- 7 63
10 female 15- 3 2-11 66
11 male 17- & 7- 5 61
Mean 16-5 3-9 61.3
Range (12-10 to 18-5) (0-2 to 8-4) (52 to 67)
S. D *** 1-7 3-1 4.38

Yerbal Group

12 male 16- 7 3-8 58
13 male 16-10 7- 4 58
14 female 18- 4 11- 0 61
15 female 18- 6 2= 4 66
16 male 16~ 7 1- 2 62
17 maie 16~ 4 36 52
i8 male 17- 7 1~ 5 60
18 male 14- 1 2-11 50
20 female 17- 7 1- 7 BB
21 male 18- 5 8- 6 €3
22 male 19- 0 2- 1 65
Mean 17-3 - 41 59.2
Range {14-1 to 13-0) (1-2 to 11-0 (50 to 66)
S, D.*** 1-5 3-4 5.05

*In years and months
**WISC or WAIS
**% Standard Deviation
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Check lists containing the sets of directions and definitions of
correct responses were used as data sheets. An example of a data sheet s

presented in Appendix B.

Additional materials used were iwo desk-top chairs, one metal

armchair, a stopwatch, and pencils.

Stimulus Materials. Ninety-five common objects and toys (e.g., fork,

spocn, car, airplane) were used as referents in the verbal directions. Only
those objects pertaining to the verbal directions presented in each session
(nineteen objects per session) were Tocated on the display unit.
The girections consisted of 300 sentences in the imperative form

which were generated from nine verbs, ten prepositions, twelve adjectives,

and ninety-five nouns corresponding to 95 objects and the directed performances
involving those objects. ATl nouns, verbs, adjectives, and prepositions
utilized in the directions are listed in Appendix C. Sentences had one of
three basic forms: (1) verb (or verb phrase} + article + noun {e.qg.,

Peoint to/the/tiger); (2) verb (or verb phrase) + article + adjective + noun
(e.g., Give me/the/green/marble); (3) verb {or verb phrase) + article +

houn + preposition + article + noun (e.g., Put/the/dog/in front of/the/horse).
The 300 sentences were distributed into 100 sets, each set containing three
sentences. Each of the three sentence forms was represented in all the

sets with the Tess complex sentence form preceding the more complex sentence
form. A single imperative sentence defined one direction. The 100 direction
sets were divided into ten sets per session {i.e., thirty directions per

session for ten sessions).



24

The 300 directions were individually illustrated by 35mm color
photographic slides depicting the objects and action representing each
verbal direction. For example, as illustrated in Appendix D. the direction
"Paint to the large marble" was represented by a slide depicting the model‘s
index finger extended directly in front of a marble located adjacent to a

smaller marble, {nly the hand and the lower arm of the model was shown in

all the slides.

Experimental Design

Pretest. In a study of the instruction-following behavior of severely
retarded children, Whitman, g;_gl,,?s recommended that before a subject
is tested with a complex command (e.g., pick up the pencil and put it in
a box), it should first be determined whether the subject can perform
each of the component parts of a complex command (e.g.. pick up, pencil,
put, box}. In the present study, a pretest was conducted toc ensure that
all Texical items used in the directions were "understood" by all subjects.
The subjects were shown all objects used in the experiment. The pretest
for nouns and adjectives was accomplished by requiring the subjects to
point to those objects which were named {in the case of nouns) or cbjects
which possessed those attributes (in the case of adjectives) mentioned
by the experimenter. Verbs and prepositions were tested by requiring
subjects to perform the appropriate action or indicate the correct position
{e.g., in, next to, under) designated by the experimenter, A1l lexical

items used in the directions were presented to ail subjects in this fashion.

?3whitman, Zakaras, and Chardos, op. cit., p. 289.



Three subjects failed to correctly identify ail the lexical items
upon their initial presentation. These subjects were dropped from the
study. Two additional subjects were pretested. After correctly identifying
all the Texical items one subject was arbitrarily selected and dropped
from the study in order to maintain an even number of subjects for purposes
of division into two experimental groups for statistical convenience. The
pretest resulted in a decrease in the total number of subjects from

twenty-four to twenty-two.

Procedure

Subjects were randomly assigned to two groups, Verbal + Picture
and Verbal, with eleven subjects in each group.‘

At the start of the first session subjects in the Verbal + Picture
Group were instructed to "...doc what I {the experimenter) tell you to do
and what the pictures show you to do." Subjects in the Verbal Group were
instructed Simp]y to carry out the performances demanded by the verbal
directicns presented. Both groups were instructed to initiate their
performance at the end of a direction set (i.e., block of three directions}
signaled by a prompt ("Go ahead")} given by the experimenter. Directions
were presented in a nermal conversational tone; each direction was spaced
te begin within 5.0 seconds, such that a direction set presentation
(including the prompt) lasted approximately 15 seconds. No time limit was
placed on the subjects' performances.

In addition and simultaneous with the verbal directions, the Verbal

+ Picture Group was exposed to color photographic slides depicting the
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performances demanded by the verbal directions. Simultaneous with the
initiation of each spoken direction, the corresponding slide was projected
onto the screen for a duration of 5.0 seconds ceinciding with the duration
allotted for each verbal direction. At the end of the presentation of
each direction set, a black cardboard slide was inserted automatically
inte the projector blecking the 1ight source and leaving the blank screen
uniighted. The purpose of this procedure was to further minimize possible
factors of visual distracticn.

The subjects were seated in a chair located at the side of the unit
displaying the referent cbjects used in direction-following performances.
Closed sides of the unit blocked visibility of the objects during
direction presentations.

Each subject's direction-following performances were chserved and
scored by the experimenter. During sessions selected at random an observer
simultaneously but independently of the experimenter cobserved and scored
each subject's performance for purposes of interobserver reliability. No
systematic reinforcement was provided. Noncontingent favors (e.g., candy
bars, gum, and verbal expressions of appreciation) for participation were
given to subjects at the end of each session.

Statistical Analysis. The significance of differences was determined

by the use of a 2 x 10 analysis of variance: a two-factor (Groups X

Sessions) mixed design with repeated measures on one factor (Sessions).74

74J. L. Bruning and B. L. Kintz, Computational Handbook of Statistics

(Glenview, I11inois: Scott, Foresman, and Company, 1968), pp. 54-6l
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This statistical design was utilized since it not only permits the
comparison of the differences irn performances of the two experimental
groups, but it also permits the evaiuation of changes in performance due
to practice and due to the combination of experimental groups and practice.

The .05 level of significance was adopted.



CHAPTER IV

ANALYSIS OF DATA

Results

The raw scores were converted from the session by session data sheets
directly to a composite sheet in tabular form which is presented in
Appendix E.

A test for the homogeneity of variances was conducted to determine
whether the assumption of homogeneity was met for purposes of using the
analysis of variance. The results of the test, F {10, 10) = 2.09, p210,
demonstrated rc significance, thus supporting the use of the analysis of
variance.

The raw data were then analyzed by means of a 2 x 10 analysis of
variance: a two-factor (Groups X Sessions) mixed design with repeated
measures on one Tactor (Sessions)}. The results of the analysis are

presented in Table II.

Interpretation of Results

Correctness. Figure 1 shows the number of correct responses to
directions for the two groups on each of the ten sessions. Points plotted
represent group means calculated from individual session scores. As is
evident in Figure 1, the Verbal + Picture Group performed a greater
number of directions correctly than the Verbal Group over all the ten
sessions. The Verbal Group consistently fell well below 20 correct

direction-following responses out of 3C possible responses; the Verbal +

23
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Figure 1

Mean number correct responses for the Verbal + Picture and Verbal

groups performing multiple directions in sets of three directions over

ten sessions.
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TABLE II

RESULTS OF ANALYSIS OF VARIANCE

Source Ss df ms F P

Total 7133.44 219 -- - ——

Between Subjects 6787 .54 21 - ——- -—
Groups 2716.04 1 2716.04 1768,  .001"®

Error, 3071.50 20 18357 - ---

Within Subjects 1345.90 198 - _— -—-
Sessions 182.21 9 20.24 3.37 <.C001*
Groups X Sessions 81.91 g 9.10 1.51 R.s.*

Ervor, 1081.78 180 6.00 e e
*in s " = not significant; "<" = Tess than [W}(T]eVel of significance)ﬂ.

Picture Group maintained an average near 25 over the ten sessions. A
siight decrease in the number of correct responses over sessions can be
ascertained for the Verbal Group. The almest horizontal curve depicting
the performance of the Verbal + Picture Group suggests no such decrease

in this group. A 2 x 10 (Groups x Sessions) analysis of variance revealed
z statistically significant main effect of groups, F(1.,20) = 17.68,

b <.001 and sessions, F(9,180) = 3.37, p<.0017%, but no significant

75Note: in addition to the analysis of variance a nonparametric
statistical test (the Mann-Whitney U-test for Differences Between Independent
Samples) was used resulting in a significant main effect between groups,
B{11,11) = 8, p<.001, and sessions, U(10,10) = 0, p<.001.



~

31

Groups x Sessions interaction, F(9,180) = 1.51, p>.10.

Sequence. The sequence in which the direciions were performed, either
correctly or incorrectly, was scored in terms of an index reflecting the
extent of deviation from the presented sequence of directions within each
set.;?6 An incorrect performance of a direction was defined as direction-
following responses in which the correct object but incorrect action or
the correct action but incorrect object required by the presented verbal
direction were carried out by the subjects. Any responses other than a
correct or incorrect performance were not scored. A score was recorded
for each direction carried out only if it was preceded by ancther performed
direction which was presénted eariier in the sequence. For exampie, 2
three-directicn set sequenced in the order 1, 2, 3, as presented, was given
the maximum score of 2 + 1 = 3 indicating that twodirection-following
performances (Direction 2 and Direction 3) occurred later in the sequence
than Direction 1, and that Direction 3 occurred, as presented, later in
the sequence than Direction 2. A direction set sequenced in the order 1,
3, 2 was scored 2 + 0 = 2 indicating that two performances (Direction 3
and Direction 2) were performed as presented later in the sequence than
Direction 1, but that Direction 2 was carried out only after Direction 3
was carried out, i.e., not in the order it was presented.

The mean sequence scores for the two groups for the ten sessions are

graphically depicted in Figure 2. The Verbal + Picture Group apparently

76Lent, Holvocet, Ferneti, Keilitz, and Tucker, lec. cit.
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VERBAL + PICTURE7

SESSIONS

Figure 2

Mean sequence scores for the Verbal+ Picture and Verbal groups

performing multiple directions in sets of three directions over ten

sessions.
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carried out more of the directions in the sequence in which they were
presented than the Verbal Group over all ten sessions. These differences
in sequencing of direction-follewing performances, however, were not
statistically reliable. A 2 x 10 (Groups x Sessions) analysis of variance
of the seguence index sceres revealed no statistically significant effects

of Groups, Sessions, or GBroups x Sessions.

Reliability

One indication of how well a behavior has been scientifically defined
is determined by sbtaining a measure of the reliability of observation.7?
Hall defined reliability as "the degree to which independent observers
agree on what they have observed in the same subject during the same

) , 7
observation session." 8

In the present study., data collected by the cbserver
were utilized for assessment of intercbserver reliability of recording

only. Agreements between the experimenter {the prime observer) and the
observer were defined as instances when both agreed in scoring a single
direction-following performance as either correct or incerrect; conversely,
disagreements were instances in which observers disagreed in scoring per-
formance either correct or incorrect. Reliability percentages, computed

by dividing the number of agreements by the number of agreements plus the

number of d'iseu_:;reemen'ts?9 per session, ranged from eighty to 100 percent

with a mean of 97.9 percent.

7?Ha]1, tec. cit.

781bid.

/Ibid.



CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

Summary and Conclusions

For the mentally retarded adolescents in the present study, direction-
foliowing behavior was clearly facilitated when the verbal presentation
was supplemented with correlated pictorial materials. These results
generally parallel and extend into applied situaticns studies in which
pictorial stimuli and combined auditery-visual modes of presentation were
shawn to lead to superior performances in paired-associate tasks than
auditory presentations a?one.go’ 81

In the first session, the Verbal + Picture Group performed 23.8 or
seventy-nine percent of presented directions correctly while the Verbal
Group performed 17.9 or sixty percent of the directions correctly. These
results prove interesting when compared with the performance of the retarded
group of adolescents in the comparative study reported by Lent, g§_91,82
Retarded adolescents in this study were presented 18 verbal directions almost
jdentical to those presented the Verbal Group in the present study. Their
correct direction-following performance, in terms of & group average, was
sixty-five percent or only slightly superior to the Verbal Group but still

inferior to the Verbal + Picture Group in the first session of the present

study. The only apparent procedural difference between the present study

80Prehm, loc. cit.

81Bruininks and Clark. loc. cit.

82Lent, Holvoet, Ferneti, Keilitz, and Tucker, loc. cit.

34
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and that of Lent, 53_31,83 appears to be the use of tokens (exchanged for
pennies after the session) contingent on correct responses by Lent,
_E_gl,84 This suggests that any additional contrel of direction-following
behavior exerted by contingent reinforcement may be negligible when such
behavior is already largely under the control of verbal directions. In

an unpublished study (see, Keilitz and Lent85]it was confirmed that the
effects of a token reinforcement procedure on multiple-direction following
in mentally retarded individuals may be minimal. The implications of this
consideration, especially in view of the significant facilitory effects

of pictorial stimuli on direction-fellowing in this study, are not guite
ciear. Perhaps, from the standpoint of effective training programs aimed
at the improvement of verbal direction following, more emphasis needs to
be placed on the design of antecedent events (i.e., supplemental visual
materials) and less on the manipulation of consequences (i.e., rein-
fercement) of direction-following behavior., Once a stable level of per-
formance has been established, however, the problem of maintenance of that
ievel may well become one ¢f management of contingent consequences (cf.,

Zimmerman, Zimmerman, and Russei186)°

831pid.

841hid.

851. Keilitz and J. R. Lent, "Nonverbal Responses to Language Stimuli:
Direction Following," in progress report, "Communications Research with
Retarded Children," NICHD Grant CO870, 1873.

86Zimmerman, Zimmerman, and Russell, loc. cit.
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Although the subjects were not explicitly instructed to carry out
the directions in the order they were presented, the lack of any signi-
ficant difference in sequencing between the two groups seems noteworthy.
Apparently supplemental pictorial stimuli enhance correct performance
without dramatically affecting the order in which the directions are
carried out. A possible explanation may be that the pictures contained
relational information that served to strengthen associations formed
between actions and objects within single directions, thereby facili-
tating correct performance of that direction, while leaving any associations
between separate directions unaffected. This explanation is plausible
since the pictures were presented for the same length of time and simultan-
epus with the verbal directions. The possibility exists that a simultaneous
presentaticn of three pictures in some spatial arrangement corresponding
to and overlapping with successive verbal presentations of a set of multiple
directions might well facilitate sequencing, as well as correct performance.
In such a combined auditory-visual arrangement the separate directions may
be Tinked in a spatial configuratien which could enhance association of the
directions and thus facilitate sequencing.

Direction-following behavior may be regarded broadly as a type of
stimulus-response relation in which the controlling stimuli are spoken
directions. One possible explanation for the superior direction-following
perfermance of the Verbal + Picture.Group as compared to the Yerba1 Group
is that the pictures provided additional functionally equivalent or relevant

redundant stimuli which strengthened the stimulus-response relation between
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the spoken directions and the required performances. Furthermore, since
the direction-following response itself requires no verbal output, pictorial
stimuli controlling specific responses may have allowed the bypassing of
verbal information acquisition altogether. That is, it is conceivable that
simple imitative responses to pictures may have facilitated the performance
of the Verbal + Picture Group.

A considerable body of research reviewed and integrated by Paiv1087
seems to leave 1ittle doubt that procedures designed to encourage greater
visual imagery (mental images) can have dramatic effects on learning and
recall. An explanation for the present results, somewhat more speculative
than the relevant redundant stimuli explanation, is that pictorial stimuli
induced visual imagery which increased associations of the stimuli
(pictures and spoken words) and the responses {(direction-following). Clearly,
if the directions in the present study were more "vividly" remembered and
associated with the referent objects and actions, it would seem that the

subjects' performance would be enhanced.

Recommendations for Further Research

It seems reasonable to assure that nonverbal receptive aspects of
language, such as direction-following, play a crucial role in the communi-
cation of mentally retarded individuals. Moreover, it may be argued that
their environment is often so constructed that such aspects are more

crucial to the retarded person than the nonretarded person. The present

87paivio, (1971) loc. cit.
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results suggest that picterial presentations may be particuiarly effective
in remediation of deficiencies in nonverbal aspects of Janguage. From a
broader educational viewpoint, these results suggest that instructionai

programs be designed to include, as much as possible, the use of pictorial

aids.
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DISPLAY UNIT ¥R STIMULUS OBJECTS
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APPENDIX B



SAMPLE DATA SHEET

Birection

Definition of Response

Fold the construction
paper

Give me two horses

Put the pen inside the
basket

Manipulate paper so that it has
one or more folds in it

Extend two horses within reach
of E

Place pen in contact with inner
surface of basket

Hand me a rubber band

Point to the small
block

Hold an airplane over
the dog

Extend one or two rubber bands
within reach of E

One or more fingers placed in
front of or touching small
block

Hold one or move airplanes
higher than the dog in the same
vertical plane but not touching

Turn over the basket

Point to the large

marble

Put the scissors in
front of the block

el
.

Manipulate the basket such that
the side originally touching
shelf is rotated on its vertical
axis

One or more fingers placed in
front of or touching large
marble

Scissors placed next to one or
more blocks on open (front)
side of shelf

Point to the chain

Hand me the large horse

Put a marble beside the
blocks

One or more fingers placed in
front of or touching chain

Extend large horse within reach
of E

Set one or more marbles by side
of blocks within 24 inches
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Direction

Definition of Response

Turn over the penny

Give me two marhies

Put the dog beside
the Tighter

Manipulate penny such that the
side originally touching shelf
is rotated on its vertical axis

Extend two marbies within reach
of €

Set dog by side of lighter
within 2% inches

Hand me the pen

Turn over the block

Put the lighter beside
the ashtray

Extend pen within reach of E

Manipulate block such that the
side originally touching shelf
is rotated on its vertical axis

Set lighter by side of ashtray
within 2% inches

Turn over the fork

Give me the white
airplane

Put the scissors in
the coloring book

ManipuTlate fork such that the
side originally touching shelf
is rotated on its vertical axis

Extend white airplane within
reach of E

Put chalk in contact with inner
pages of coloring bock

Give me a horse

Hand me two mavrbles

Put the fork under the
dishrag

Extend cne or more horses
within reach of E

txtend two marbles within reach
of E

Place fork beneath bottom
surface of dishrag

Point to the tiger

Give me the green marble

Put the dog in front of
the horses

Ore or more fingers placed in
front of or touching tiger

Extend green marble within reach
of E

Dog placed next toc one or more
horses on open (front) side of
shelf
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5C

LIST OF SENTENCE COMPONENTS

Nouns

pen towel flag envelope toothbrush
dishrag rabbit ribbon sheep car
lighter gggheater elephant angel key
ashtray screwdriver banana cowboy safety pin
coloring book house Tightbulb belt pocket knife
button comb shoe purse indian
penny lipstick thread toolbox crayons
basket gun leaves watch COW
horse boct corn hat magazine
kleenex hammer saw pear pan
marble orange mirror tomato paper
airplane ring toilet paper carrot plate
dog tablet washrag tractor toothpaste
tiger boat coat spider ball
scissers dice zZipper pliers ruler
fork apple saltshaker axe cup
chain padiock flashlight spool handkerchief
block pig sack glasses (eye) grapes
rubber band - glass (drink) - bandaid sock - spoon

Verbs Adjectives Prepositions

fold large in

give me blue next to

pick up biack under

cut 1ittle inside

point to pink over

hand me vellow in front of

turn over small behind

open two on

close ane beside

big above
green

white
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Photographic Slides
Depicting A Direction Set

"Turn over the basket"

"Point to the large marble"

"Put the scissors in front of the blocks"
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COMPOSITE DATA SHEET OF RAW SCORES

Session
Subject !
1 2 3 4 5 § 7 8 g 10
1 2h | 21 122 (22! 201 22 26 201 22 1§ 219
2 V17 |24 122 121 251 2241 26| 26| 25| 27 230
3 v 2/ 127 124 V271 2341V 271 211 18 26| 22 243
4 120 176 118 119Y 201 161 161 1471 19 16 174
b 122 124 120 1237 25 241 26 24| 23| 23 233
6 19 {19 121 451 19§ 24 22V 131 15 ¢ 17 184
7 123 123 122 1241 22¢ 25t 24% 201 221 19 224
B8 | 28 122 123 128 26§ 22 24 287 29} 2724 2hé
9 |30 {28 128 1291 281 284 27} 281 28| 26 282
10 125 121 123 (281 26 251 25F 261 24| 25 248
11 26 + 23 |27 127 28} 25| 27% 24| 271 24 258
Total 262 1248 1250 263 ] 262} 2601 263 | 243 1261 237 2549
£
12 7 {10 7 7 4 8 5 3 4 4 59
13 125 {23 117 1241 21 271 251 20% 194 19 220 ¢
T4 116 119 113 §16f 187 17+t 174 127 131 17 161
15 126 123 {19 1221 i8} 26| 181 171 19: 18 206
16 115 111 (12 118) 141t 19 197 16! 19 17 160
17 119 117 119 1181 18%¢ 171 13 81 20! 13 162
18 { 16 {13 i 13 {15} 10 11 101 13 71 11 113
18 122 1313 §13 (14} 13¢ 16; 13} 15¢ 161 12 146
20 1 13 T I8 114 [ 16; 147 201 20! 15% 1571 17 162
2] 18 119 | 21 207 1141 227 i3 21 191 19 183
22 123 {19 119 {237 19¢ 18} 2l 21 20 1 21 204
Total 197 1185 1167 {193 ; 160 2013174 {161 ! 170|168 1776
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