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Chapter I

INTRODUCTION TO DEVELOPING
SYSTEMATIC PROCEDURES

LEIJA V. McREYNOLDS

Speech pathology has traditionally been interested in the language disorders
of children, and recent developments have encouraged speech pathologists to
cxpand their knowledge and skills in the treatment of language problems. Psy-
cholinguistic research and theory have helped specifv the linguistic units ac-
(juired by children and the sequence in which they are acquired (Berko and
Brown, 1960; Bloom, 1970, 1973; Carrall, 1971; Cazden, 1972; Ferguson
and Slobin, 1973; Greenberg, 1966; Menyuk, 1969, 1971; Slobin, 1971). Fur-
thermore, research has helped identify some of the environmental events that
facilitate language acquisition and generalization. Also contributing to the
increased need for greater knowledge and skill in treatment is a growing de-
mand for accountability (Caccamo, 1973; Mowrer, 1972). Parents are request-
ing more information concerning their children’s language evaluations and
subscquent progress in training programs. Administrators and legislators, like-
wise, are asking for objective reports of the effectiveness and efficiency of our
treatment programs.

Onc purpose of this monograph is to present basic information about the
linguistic featurcs children learn when theyv learn language. Perhaps the pri-
mary purpose, however, is to describe procedures that will help clinicians en-
hance their skills for developing efficient language training programs.

Speech pathologists arc aware that descriptions of their services and accom-
plishments require objective data. The need for stronger evidence has moti-
vated speech pathologists to turn more frequently to science for guidelines to
help them describe and evaluate treatment programs in an objective manner.
Clinicians find that research methods yield empirical data that they can fruit-
fully apply to evaluate treatment programs {Bachrach, 1965; Bijou, Peterson,
and Ault, 1968; Gilbert, 1938; Mussen, 1960).

The scientific method defines characteristics necessary to the development
of an effective training program. A treatment program must be relevant to the
behavior that is to be trained. Therefore, careful definitions, descriptions, and
specifications of the components comprising the program arc necessary. A
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data-based evaluation of a language training program requires that (1) a
sufficiently large sample of the child’s language is obtained initially to state
with confidence that the child has a specific language problem and requires
training, {(2) the language behavior to be treated is carefully defined and
specified, (3) procedures for treatment arc described in sufficient detail to
enable determination that they are directly related to the language behavior
selected for training, (4) a measure of the training is used that yields objective
data directly related to the bchavior being trained, (5) these data can be
quantified to show how the behavior is changing during treatment, and (6)
changes in behavior can be shown to be a function of the procedures, rather
than variables in the environment unrelated to the procedures of the treatment
program. Some of these characteristics may be found in the studies reported
in this monograph. Thev arc discussed in greater detail and applicd to a lan-
guage problem in the final chapter.

Psycholinguistics and the experimental analysis of behavior have contributed
a great deal to the development of treatment programs that include the at-
tributes listed. Clinicians arc wsing information obtained from research in
these areas as a means of selecting and modifying the language behaviors to
be trained. Procedures used in these investigative areas can be transferred
readily to a clinical situation. Furthermore, procedures used by investigators
in the experimental analysis of behavior are particularly useful for evaluating
the effectiveness of treatment programs { Baer, Wolf, and Rislev, 1968; Lahey,
1973; Skinner, 1966).

An eftort has been made in this monograph to include chapters that demon-
strate the importance of careful definitions of the language behaviors studied
and detailed descriptions of the procedures used for studying them. The
studies use different methods of measurement, since each is designed to mea-
sure specifically the behavior studied.

Chapter II presents a descriptive study of children’s acquisition of a lin-
guistic featurc in two populations. The mcthod used in this study to collect
language samples may provide speech pathologists with ideas for procedures to
be used in evaluating children’s language disorders. In Chapter III, the authors
have posed an important procedural question concerning the effectiveness of
comprehension training for teaching production. Procedures for training and
generalization testing arc specified in the study of noun phrases in Chapter IV
and could be incorporated directly into a treatment program.

Two of the chapters, Chapters V and VI, show how research procedures
have been transferred to the training cnvironment. One of the language train-
ing programs uses information from experimental analysis of behavior, lin-
guistics, and logic for developing a program. The other language training
program is based entirely on psycholinguistic and experimental analysis re-
search findings and procedures. The two programs are different from each
other in several ways. Both of them, however, attempt to evaluate the effec-
tiveness of their procedures for the language behaviors being trained. Proce-
dures are tested to determine whether the child generalizes the trained behavior
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and if the behavior to be trained in each step is in the child’s repertoire hefore
training is initiated.

Two designs used in the experimental analysis of bebavior to explore the
effect of a variable can be employed to test the effectiveness of a program. One
of the designs is referred to as a reversal procedure (ABA) and the other as
a multiple bascline procedure. Chapter IV presents an example of an ABA
design. An ABA design is not particularly suitable for a clinical setting be-
cause it requires that the trained behavior be placed on extinction or reversed
{Guess, 1969; Hart and Risley, 1968). That is, the treatment is withdrawn to
determine if the behavior extinguishes when treatment is no longer provided.
Sometimes the behavior is reversed and the child is trained to emit his former
language behavior. This may be considered inappropriate use of clinical time
since the reversal is incompatible with gencral training purposes. A language
behavior that has been trained should be maintained, not extinguished or re-
placed with deficient behavior.

The multiple baseline, however, is appropriate in a clinical setting {Baer
and Guess, 1971). A brief description of the design is included here, since an
example of it is not available in the studies reported in this monograph. In this
design, treatment is provided for more than one language behavior per child.
Treatment is not presented simultanecusly, but rather successively to each
behavior. While the first language behavior is receiving treatment, the second
behavior is simply tested to determine if it is changing without treatment. After
the child has acquired the first behavior, the treatment is applied to the second
behavior to see if the child now acquires the behavior with treatment. If each
behavior is acquired only after trecatment is provided for it, the treatment is
considered successful. Usually, a replication of the treatment with other chil-
dren and other behaviors is required. The more replications, the greater the
confidence that can be placed in the cffectiveness of the treatment.

An example of a multiple baseline design was offered in a study of verb
inflections by Schumaker and Sherman (1970). They defined four classes of
inflections: (1) inflection of verb stems ending in /t/, (2) inflection of verb
stems ending in other voiceless consonants; (3) inflection of verb stems ending
in /d/, and {4) inflection of verb stems ending in other voiced consonants.
Training was initiated on only one class of inflections. When the child had
acquired the first class, the second class of inflections was trained. Each time
criterion was reached on one class of inflections, the next class was trained. In
this manner, the investigators showed that the child did not acquire the inflec-
tions until training was provided on each class.

Chapter VII presents suggestions for application of a multiple baseline de-
sign in a treatment program and indicates how procedures from the studies in
the previous chapters might be incorporated into a language training program.
Use of the procedures provides clinicians with a means of securing objective
evidence of the effectiveness of their work.

McRey~NoLps: Introduction 3
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Chapter 11

THE ACQUISITION OF THE ENGLISH VERBAL
AUXILIARY AND COPULA IN NORMAL AND
LINGUISTICALLY DEVIANT CHILDREN

DAVID INGRAM

The acquisition of the verb to be has had an important place in current research
into language disorders. Little is actually known about its development in either
normal or linguistically delaved children. In this study, the development of the verb
to be was observed in 15 normal and 15 deviant children of increasing levels of
linguistic sophistication, The comparisons between normal and language-deviant
children showed that both groups acquire the forms in the same order and at the
same linguistic levels, hut that the deviant group supplies the forms less frequently.
Both groups acquire the copula function faster than the verhal auxiliary function
and also supply the forms more often in uncontractible than in contractible environ-
ments.

Some recent investigations into children’s acquisition of a first lJanguage have
emphasized observing specific features of grammar and determining stages of
development (compare Cazden [1968] and Brown [1968] }. The rosults of this
kind of research contribute to programming language for children with lin-
guistic disorders. The child can be taught a grammatical feature through its
various stages until he reaches adult proficiency.

One grammatical feature that has not been studied sufficiently in this regard
is the English verbal auxiliary and copula to be. Nonctheless, it has appeared
in both theoretical and applied discussions of linguistic deviance in children.
In a comparative study of a young normal and a voung linguistically deviant
child, Lee (1966) claimed that the latter showed an exceptional difficulty with
is specificallv and predicative constructions in general. She used this finding to
strengthen her conclusion that linguistic deviance may result in a qualitatively
different grammar. On the pragmatic side, Fygetakis and Gray {1970) outlined
the programmed conditioning approach, in which teaching is constitutes a
significant part. The authors did not attempt to justify this decision, although
they assumed that is is an important step in language learning.

Despite a lack of cmpirical verification for their basic assumptions, both of
these studies are correct when they consider is an clement that has important
implications for the study of linguistic deviance. If it can be shown that lin-
guistically deviant children do have exceptional difficulty in learning is and the
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other forms of the English verbal auxiliary and copula, this would constitute
strong evidence for a qualitative difference in their grammatical systems. Like-
wise, if is is an important feature in the child’s acquisition of English, we
would need an empirically based program strongly emphasizing its teaching.

The English verbal auxiliary and copula (henceforth abbreviated VAC) can
be observed in terms of both its forms and its two functions. Besides the com-
monly cited form is, there are seven other full forms and three contractions.
Table 1 presents all the conjugational forms of to be.

The contractions cannot occur in some environments,! Both full and contract-
ible forms can occur in contractible environments, for example, “he’s tall” or
“he is tall.” In uncontractible environments, however, only the full form can
occur, for example, “Here T am”; the use of the contraction would result in an
ungrammatical sentence, for example, “Here I'm.”

The forms of to be occur in two different grammatical functions in English.
The first is as a copula or linking verb.? Constructions that contain the copula
are often referred to as predicative, and the copula is followed by a predicate
adjective or predicate noun. The forms of to be also occur before verbs ending
in -ing. Here, to be has the function of a verbal auxiliary. It occurs next to
another verb and supports it. Both the copula and verbal aux1harv may occur
in contractible and uncontractible environments, resulting in four linguistic
environments in which the forms of to be may occur. Examples of each follow:

Copula Verbal Auxiliary
Contractible Uncontractible Contractible Uncontractible
He’s tall. This is a ball. He’s running. Is he running?
They're children. That is. Theyre going.  This is moving.
I'm happy. Here T am. I'm leaving. These are flying.

The only study that has observed the VAC in children is that of Brown
(1973). Using longitudinal data from three young children, Brown examined
two parameters of the child’s development of the English VAC. First, he re-
corded the development of contractible vs uncontractible forms. Second, he
separated verbal auxiliary uses of fo be from the copula uses. The criterion for
acquisition was the percentage of obligatory occurrence, that is, the percen-
tage of times a child would supply the VAC when it was required according
to adult rules. By this measure he was able to overcome difficulties in sampling
and frequency. Brown found two differences: (1) uncontractible forms
reached criterion (90% occurrence when required) before contractible forms,

IFor a discussion of the rules for the contraction of a VAC form, see King (1970).

2T will not be concerned here with the derivation of the copula from deep to surface
structure. There are at least three alternate proposals: (1) the copula belongs to the same
category as all other verbs and ocecurs in deep structure (Ross, 1969), (2) the copula is a
unique verb form and oceurs in deep structure (Chomsky, 1965), or (3) the copula does
not occur in deep structure but is transformationally derived (Jacobs and Rosenbaum,
1968).
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TasLe 1. Forms of to be in English.

Verbal Categories Full Forms Contractions
Present tense Tam we are T'm we're
you are you are you're vou're
he is they are he’s they're
Past tense I teas we ere - -
vou were you twere - -
he was they were - -
Imperative he - - -
Present participle being - - -
Infinitive he - - -
Past participle been - - -

and {2) the copula function was acquired earlier than the verbal auxiliary.

The following study was undertaken to examine the development in produc-
tion of the English VAC in a group of children with language dysfunctions
and comparc these results to a matched group of normal children. Three pa-
rameters were chosen: (1) the sequence in which the various forms (Table 1)
are acquired, {2) the acquisition of contractible vs uncontractible forms, and
(3) the acquisition of the copula vs the verbal auxiliary. The purposes were
(1) to determine the developmental patterns of the English VAC for both
normal and linguistically deviant children to sec whether the differences are
qualitative or quantitative and (2) to weigh the importance of the VAC in
language acquisition and subsequently in rehabilitation and to provide devel-
opmental sequences for its teaching,

METHOD
Subjects

The subjects were 13 normal and 15 linguistically deviant children. The
normal children, nine boys and six girls, were selected from the Stanford, Cali-
fornia, community and the Bing Nursery School at Stanford University. Their
age range was one year and seven months to three years and one month, with
a mean of two years and four months. They were selected to represent cross
sectionally a period of active syntactic development. On the basis of mean
length of utterance (MLU), the normal subjects were divided into five arbi-
trary levels of increasing MLU and matched with 15 children with language
disorders (see Table 2). The latter population, consisting of 11 boys and four
girls, was selected from children undergoing therapy at the Institute for Child-
hood Aphasia, Stanford University School of Medicine. The age range was
three years and six months to nine years and six months, with a mean of six
vears and seven months. The selection was limited to children whose linguistic
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difficulty could net be accounted for by intellectual or psychological impair-
ment. The normal group was scrcened for speech and hearing pathologies.?

Language Samples

Language samples were collected and recorded on a high-fidelity tape re-
corder under threc conditions: {1) free play with cxperimenter or parent,
(2) elicitation while the child played with toys, and (3) elicitation through
the use of a standard picture book. At cach session, the experimenter and an
observer made notes on contextual features of the child’s speech. The samples

TasLe 2, Mean age (vears, months), mean sample size {number of utterances), and
mean number of morphemes per utterance (MMU) for 15 normal and 15 deviant children,
three at each of five linguistic levels.

Normal Deviant
Linguistic Sample Sample
Level MMU Age Size MMU Age Size
I (2.0t02.5) 2.23 1,8 76.7 2.33 5,5 79.9
I (235t03.0) 2.72 1.9 100.7 2.83 5. 11 155.3
T (3.0 to 4.0) 3.70 2,9 223.3 3.80 5,10 161.0
IV {(4.0t05.0) 4.67 2,10 2427 4.53 7,4 200.0
V (5.0t06.0) 5.61 2,10 234.0 3.83 8,9 147.7

were transcribed and included any adult’s comments to the child, the child’s
own utterance, and an expansion of the child’s utterance into an appropriate
adult version according to the experimenter’s and observer’s decision concern-
ing what the child was attempting to say.* In this way, the child’s underlying
meaning was approximated. Items were excluded when no agreement could
be rcached.

Procedure

Each of the 30 language samples was examined for those sentences the child
used that should have contained a VAC according to the adult rule system.
The utterances were scparated into those that required a copula and those that
required a verbal auxiliary, Both were likewise subdivided into contractible
and uncontractible environments. Thus, there were the categories of contracti-
ble copula, uncontractible copula, contractible verbal auxiliary, and uncon-
tractible verbal auxiliarv, The measure used to determine the degree of ac-
quisition was Brown's percentage of obligatory occurrence, that is, how
frequently the child supplicd a form of to be when one was required. In addi-

3See Morchead and Ingram {1973) for a discussion of the more general graminatical
characteristics of the two groups.

*See Tyack (1973) for an extensive discussion of the sampling procedures and their
nscfulness in language rehabilitation,
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tion, the forms that were supplied were examined to see if there was a develop-
mental sequence. Lastly, frequency was observed, both in terms of forms and
the above categories, so that the significance of the VAC in the developmental
process could be evaluated.

RESULTS

Both normal and linguistically deviant children used VAC contexts, that is,
sentenees that required a form of fo be by adult standards (Table 3, Row A).

TasLe 3. Mcan percentages for normal {N) and linguistically deviant (D) children on a
variety of paraumeters at five linguistic levels,

Purameters Groups I I I v v Total
A. VAC sentences in N 21 15 26 35 37 27
total sample D 18 3 29 26 40 25
B. Occurrences of forms N 3 7 75 80 91 51
of to be in VAC contexts D 5 20 45 47 77 39
C. Occurrences of forms of N 3 10 74 78 89 51
to be in contractible VACs D 6 20 Bh! 41 74 37
D. Occurrences of forms of N 0 7 7 85 95 53
to be in uncontractible VACs D 0 11 51 51 81 39
E. Occurrences of forms N 3 14 77 82 94 54
of to be in copula D 5 29 Gl 62 79 47
F. Occurrences of forms N - 0 48 72 82 41
of to be in verbal auxiliary D 0 B 30 32 76 29
C. Qccurrences of forms of N 3 13 78 81 92 37
to be in contractible copula D 6 32 59 52 79 45
H. Occurrences of forms of N 0 17 58 85 96 51
to be jn uncontractible copula D 0 11 72 85 81 30
I. Occurrences of forms of fo be N - 0] 43 67 85 39
in contractible verbal auxiliary D 0 6 28 31 69 27
J. Occurrences of forms of to be in N - 0 a7 89 91 49
uncontractible verbal auxiliary D — - 0 33 77 21

An example is the utterance “Teri sad,” which, by adult rules would have a
copula, that is, “Teri is sad.” Overall, 27% of the normal children’s sentences
and 25% of the linguistically deviant children’s sentences required fo be. In
this regard there were no substantial differences between the groups. The
similarity was independent of whether or not a child supplicd a form of to be.
For example, two of the normal subjects at Level 1 supplied no forms of fo be,
whereas one used VAC contexts 36% of the time and the other did so only 2%
of the time. The use of the VAC sentences did not depend on whether or not
the child had forms of to be to use in them.

The calculation of the percentage of obligatory occurrence for both groups
showed a crossover effect (Table 3, Row B}. The deviant group supplied forms
of to be more frequently at Levels I and 11, whereas the normal group did so
much more at Levels III, IV, and V. Although both groups had a similar

Incrant: Verbal Auxiliary and Copula 9



number of VAC contexts, the normal children at the higher levels supplied
forms of to be more consistently than did the matched deviants. The same
trend between groups occurred on contractible vs uncontractible occurrences
(Table 3, Rows C and D), copula vs verbal auxiliary (Rows E and F), and
contractible copula (Row G} vs uncontractible copula (Row H) vs contracti-
ble verbal auxiliary (Row I) vs uncontractible verbal auxiliary (Row J). In
each case, the normal children supplied forms of to be when required more
frequently than did the deviant children.

Concerning contractible vs uncontractible VACs, for example, “John’s tall” vs
“This is tall,” both groups showed at the three highest levels a higher percent-
age of occurrence for the uncontractible VACs (Rows C and D). That is, they
were more likely to supply a form of to be when the sentence required only
a full form and not a contraction. This is in keeping with Brown’s (1973) find-
ings. Likewise, both groups supplied forms of o be for the copula at a higher
percentage than for the verbal auxiliary, that is, “He is tall” vs “He is running.”
This is particularly true for the deviant group, which showed a marked pref-
erence for the copula usage (Rows E and F). In Categories G to §, the deviant
group had much lower overall percentages for the verbal auxiliary (uncon-
tractible 21%, contractible 27%) than for the copula (uncontractible 50%, con-
tractible 45%). The contractibility vs VAC parameters were more even for the
normal group. Their best performan(_e was on the contractible copula (57%),
and the worst performance was on the contractible verbal auxiliary (39%).
They did about as well on the uncontractible copula (51%) as on the uncon-
tractible verbal auxiliary {49%).

A comparison of the forms of to be used at each level showed a similar se-
quence of development for both groups. Through the first two levels, the only
form that occurs with any frequency is the contraction ’s, although one deviant
child used m on three occasions. At Level 111, s is still the most frequent form
(as it is at every subsequent level), is is the next most frequent, and “m and
are follow. At Level IV, the forms be, was, am, and been are added to the list
of forms shared by both groups. In addition, the normal group used the form
‘re. One new shared form, the past tense were, is found at Level V.

Regarding substitutions, the children tended not to use a form they didn’t
have rather than replace it with a familiar one. This was particularly true of
“m, which was either used correctly or omitted. Occasionally, is was substituted
for are, and was for were.

The results showed the interaction between the appearance of a form and its
eventual use in all cases where it was required. It was not the case that a form
appeared and was used all the time. VAC forms showed a steady increase in
usage from Level T to V. The use of a form depended on factors such as
whether or not it had appeared yet, and, if so, whether or not it was used in a
contractible environment, as a copula, or both. The contraction ’s appeared
early and showed a gradual increase in usage through the five stages. Mean-

while, the form were appeared late and, consequently, quickly reached a high
percentage of usage.
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TapLE 4. Forms of to be and their frequencies (in parentheses} for normal and deviant
subjects at five linguistic levels.

Letels
Group I II I Iv v
Normal s (2) s (3) s (84) s (95) s (109}
*he (1) is {32) is (56) is (68)
‘m(5) are (14) was (25)
are (3) ‘m(12) ‘m {22}
*re (10) are (16)
be (8) be (5}
was (3) re (2)
am (1) *am (1)
been (1) were (1)
Deviant s (4) 5 {6} ’s (41) ’s (25) s (119)
m{3) is (17) is (24) is {24)
is (2) m (3) are (8) are (14)
*yves (1) are (3) ‘m {8) was (13)
*being{ 1) “re (1) was (6) he (5)
*he be (5) re {2)
been (2} were {2)
*a (2) ‘m (2)
am (1) a3 (2)
(1)

*Indjcates forms that one group has at a level and the other does not.

The acquisition sequence of forms in Table 4 is reflected in the appearance
of VACs that could potentially contain them. That is, it was not the case that
there were sentences at Level I and onward that could contain a were. Rather,
sentences of this sort did not even appear until the last level. Table 5 shows the
breakdown of VAC sentences at each level into those forms that would have
been required by correct adult usage.

Lastly, the four possible VAC categories (contractible copula, uncon-
tractible copula, contractible verbal auxiliary, and uncontractible verbal
auxiliary) did not occur with equal frequency. Table 6 shows the percentages

TaBLE 5. Mean percentages at five linguistic levels of the forms required by adult rules
for VAC sentences in samples of normal (N) and linguistically deviant (D) children.

Adult Forms

Level Group is are am was be were been
I N a9 1 - - - - -
D 89 11 - - - - -
I N 85 13 - - 2 - -
D 81 17 2 - - - -
IiI N 85 8 7 - - - -
D 77 17 4 1 1 - -
v N 74 14 7 2 3 - -
D 67 18 7 5 3 - -
Y N 11 8 11 10 2 1 -
D 61 15 2 18 1 3 -
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of each of these categories in regard to the total number of VACs. For both
the normal {N) and deviant (D) populations, the contractible copula was
the most frequent (N = 63%, D = 41%). The uncontractible verbal auxiliary
was infrequent for both (N = 5% D= 6%). The greatest disparity between
groups was on the contractible verbal auxiliary, which was infrequent for
the normal children (13%) but frequent for the deviant children (39%).

TaeLE 6. Mean percentages at five linguistic levels of the oceurrence of four categories
of VAC for the samples of VAC sentences from normal (N} and linguistically deviant (1))
children.

Category Group I I i v \% Total
Contractible copula N 99 65 48 50 63 63
D 688 42 40 32 41 41
Uncontractible copula N 1 20 20 24 19 19
D 14 8§ 14 17 14 14
Contractible verbal auxiliary N - 8 26 21 13 13
D 18 51 42 39 39 39
Uncontractible verbal auxiliary N - 8 6 5 5 5
D - - 4 12 G 6

DISCUSSTON

The results indicate that the difference between normal and deviant de-
velopment of the forms of to be is one of quantity rather than quality. This
was found on a number of parameters. Even though the deviant group had
the same percentage of adult VAC contexts, they consistently supplied a form
less frequently than did the matched normal group throughout Levels TIT to V,
the period during which the forms of the VAC are acquired. In addition,
both groups showed remarkable similarities in terms of the levels at which
forms appeared {Table 4) and the ranking of these forms in terms of fre-
quency. Lastly, both groups showed the preferences noted by Brown (1973),
that is, a greater tendency to supply a form in uncontractible rather than
contractible enviromments and in copula rather than verbal auxiliary environ-
ments.

These findings suggest that linguistic deviance results from a disorder in
linguistic performance rather than linguistic competence. The deviant children
secm to follow the same developmental stages as the normal children, but
more slowly. Also, when matched with normal children on the basis of MLU,
the deviant children typically will have the same forms as the normal children,
but will use them less frequently, Consequently, the deviant child appears to
have difliculty in both acquiring a form and supplying it when required.

In terms of rehabilitation, the results present some important considerations
that must be taken into account. Morehead and Ingram (1973) have ob-
served in a comparative study that linguistically deviant children follow the
same stages of acquisition as do normal children. The present study supports
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this finding on a particular linguistic feature. Also, the data reflect the fact
that the deviant children showed this strategy despite what they were taught.
At the time of the study, teaching the contracted ’s was not part of the teaching
procedures used at the Institute for Childhood Aphasia. Rather, in those cases
where VACs were part of the therapy program, the full form is was used.
Despite this, the deviant children often showed -s in their productive uses
of these constructions.

In recent years data such as these have suggested a need to teach deviant
children by stages, based on those found in normal children. General programs
along these lines include those of Ingram and Eisenson (1972) and Miller and
Yoder (in press). The theoretical issues involved in such a decision are
discussed in depth in Ruder and Smith (in press). It is still an empirical issue
whether or not children learn more effectively and rapidly when taught in
stages. However, early results, for example, those of Fygetakis and Ingram
(1973), suggest that it is advantageous to teach by stages.

The results of the current study provide a further consideration for re-
habilitation. If linguistic deviance reflects a difficulty in linguistic performance,
then it will not suffice simply to teach a form in its correct developmental
sequence. The results show that the deviant children have additional prob-
lems using forms, even after they are acquired. Consequently, constant and
repeated work will be required to tcach the child to use forms, once he has
them,

Combining the above theoretical considerations with the specific findings
on the acquisition of to be, the following guidelines are suggested:

1. The forms of to be do not begin to appear until after the two-word ut-
terance stage (that is, Level IT) and consequently should not be taught until
after that time,

2. Since only one out of every four sentences the child uses potentially can
contain a form of to De, teaching these forms should be one of several
aspects of training, the others including the teaching of grammatical rela-
tions, pronouns, and other function words.

3. The forms of to be can be taught in their sequence of appearance as sug-
gested in Table 4 and weighed in terms of their frequency as presented
in Table 3.

4. The kinds of constructions in which the forms are taught can be de-
termined from the performance of the children on Categories G to J
(Table 3) and the frequency of these categories (Table 6). The con-
tractible copula appears to be the best construction with which to start
in light of the fact of its high frequency and high percentage of obligatory
morphemes supplied. The least likely category to teach is the uncon-
tractible verbal auxiliary, due to its low frequency of appearance. In
between are the uncontractible copula and the contractible verbal auxil-
iary.

Ixcran: Verbal Auxiliary and Copula 13
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Chapter 111

EFFECT OF VERBAL IMITATION AND
COMPREHENSION ON VERBAL
PRODUCTION OF LEXICAL ITEMS

KENNETH F. RUDER, MICHAEL D. SMITH, and PATRICIA HERMANN

This study investigated the effect of nonreferential imitation and comprehension
training on production of lexical items. Lach subject was trained Lo imitate words
for which he had no referents. Additional words were trained in a comprehension
task where overt verhal responses were prohibited. Results of hoth the imitation and
comprehension training indicated that neither form of training alone was sufficient
to bring about production. Reversal of the training procedures on each set of words
(words originally trained on comprehension were trained on imitation and vice
versa) did result in production. Furtherniore, previous training in one made (imita-
tion or comprehension} was found to facilitate subsequent training in the other
mode. A replication confirmed the original results, indicating that a combination of
imitation and comprehension training is necessary to achieve production.

The past decade has witnessed a remewed and invigorating interest in
normal language development and its implications for language intervention
techniques {Lynch and Bricker, 1972; Malouf and Dodd, 1972). However,
in spite of the research undertaken by language interventionists and develop-
mental psycholinguists, many if not all of the basic issues stand unresolved
(Lynch and Bricker, 1972; Guess and Baer, 1973; Ruder and Smith, 1974;
Bowerman, 1973). For example, controversy continues to exist over the role
of imitation (I), comprehension (C), and production (P}, and consequently
over Fraser, Bellugi, and Brown's (1963) hypothesis that in developmental
terms imitation of a particular linguistic behavior precedes comprchension,
which in turn precedes production of that behavior (I > C > P) (Fernald,
1972; Baird, 1972; Bloom, 1973; Chapman and Miller, 1973; Ruder and
Smith, 1974).

The controversy concerning the roles of imitation, comprehension, and
production in the language intervention process is just us acute. Language
training procedures based on principles of behavior modification frequently
stress the use of imitation-based training; more psvcholinguistically based
second-language training procedures {Asher, 1972; Winitz and Reeds, 1972)
play down the role of imitation and focus on comprehension training. In a
more eclectic approach, Stremel and Waryas, in the language training pro-
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gram described in Chapter VI of this monograph, use both comprehension and
verbal imitation as their basic training procedures.

Much of the disagreement concerning the role of imitation in language
intervention procedures stems from definitional considerations as well as the
ambiguous role attributed to imitation in the normal language acquisition
process. Until just recently, where language intervention is concerned,
imitation has been viewed too often as a process involving “exact copying”
of the topography or items of an immediately preceding model. Aware of the
limitations of such an interpretation, Bandura (1969, 1970), Sherman (1971),
and Whitehurst {in press) agree that researchers have been overly con-
cerned with conditions that use imitation to train selected linguistic behaviors
rather than with the nature of the processes involved in the imitation task.
As a consequence, according to Bandura (1970), the research on the role
of imitation has dealt with the question of language development and train-
ing in a cursory manner, hence obscuring the function of imitation in the
acquisition and training of language.

The role of imitation has also been obscured in the psycholinguistic liter-
ature. A much-cited case in point is the research of Ervin (1964). Judging
from a comparison of her subjects’ spontaneous imitations vs their free
speech patterns, Ervin concluded that . . . there is not a shred of evidence
supporting a view that progress toward adult norms of grammar arises merely
from practice in overt imitation of adult sentences” (1964, p. 172). Many mis-
takingly took Ervin's conclusion to mean that imitation plays no role in the
acquisition process, rather than that imitation is not the sole means of acquiring
knowledge of language structure.

Skeptical of the claim that imitation does not play a significant role in the
acquisition process, Slobin (1968), Kemp (1972), and Kemp and Dale (1973)
argue that a child will imitate utterances more comvlex than those he
produces on his own. But, if imitation is “progressive” (that is, provides a
means of introducing new features), we still have the difficult task of speci-
fying the precise role played by imitation. As Kemp and Dale (1973) point
out, complicating the task are situations where (1) features are not imitated
even though they occur in free speech and (2) features are imitated that
do not occur in free speech. Undoubtedly, future success will depend on
how imitation is defined. The “exact copy” interpretation is plainly inadequate,
especially when one considers that children tend to simplify adult models
when imitating. A plausible alternative is proposed by Whitehurst (in press).
In Whitehurst'’s terms, imitation need not be an exact copy; that is, not
every feature in the model needs to be mirrored in the output. Imitation, in
this sense, can refer to a response that contains any specifiable subset or dimen-
sion of the model's behavior such that the occurrence of the imitative be-
havior can be shown to be a function of the occurrence of that dimension or
characteristic in the model’s behavior. The only requirement within this
definition of imitation is that a specifiable subset of the total stimulus array
modeled be separated out by the imitator by way of abstraction and mirrored
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in the output. The result is that imitation is seen as a process where the
response is brought under the control of a particular subset of a stimulus array.

Implicit in Whitehurst’s definition of imitation is a comprehension component
or at least attempts at comprehension. The act of imitation, as we have defined
it, implies that the child must attend to, separate out by way of abstraction,
and assimilate regularities embedded in the models that are imitated, Such
a view of the role of imitation in language intervention has, for the most
part, been obscured bv the assumption that intervention programs based
on imitation and differential reinforcement will provide a sufficient basis for
the emergence (comprehension and production} of selected linguistic be-
haviors (for example, Lynch and Bricker, 1972; Guess and Baer, 1973). The
role of comprehension in such training procedures is largely unspecified.
However, this also raises the question of whether intervention programs
based on comprehension training and differential reinforcement may facilitate
subsequent imitation training and, in tum, result in the occurrence of non-
trained production.

The potential of comprehension-based training procedures has received
attention in Mann and Baer (1971), Asher (1972), and Winitz and Reeds
(1972). The results of the Asher and the Winitz and Reeds studies imply that
training based solely on comprehension mav prove to be more successful
than training based on imitation alone or some combination of comprehension
and imitation. More specifically, Winitz and Reeds and Asher have demon-
strated that training on comprehension alone results in nontrained produc-
tion, supposedly ruling out imitation as a functional component in a language
training program. It is very possible, however, that the results obtained are
ambiguous in that there was no control for the occurrence of rehearsal or
covert imitation. The Mann and Baer study addressed itself to the questions of
(1) whether or not antecedent as opposed to consequent events (compre-
hension vs production) facilitate the occurrence of production, and (2)
whether or not the development of receptive language is related functionally
to productive speech, While training on comprehension, Mann and Baer were
successful in demonstrating that antecedent events (defined as compre-
hension) facilitated the occurrence of production. The results also serve as
evidence that receptive and productive repertoires are related functionally,
thus opening to question the previous claim that receptive and productive
repertoires may be functionally independent (Guess, 1969). A serious prob-
lem with this study, however, is that their production task appears equivalent
to an elicited imitation task. Witness the instructions given to the subjects
for the production task: “I am going to say some words one at a time and I
want you to say the same word after me.” All that can be said, then, is that
training based on comprehension facilitates subsequent imitation of trained
vs nonfrained items.

In view of the implications of the Winitz and Reeds (1972), Asher (1972),
and Mamn and Baer (1971) studies concerning the relationship between
comprehension and production, the present study was designed as an initial
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attempt to examine more closely the claim that comprehension training alone
is sufficient to achieve untrained verbal production and that this procedure
is more facilitative than a procedure that includes an imitation component.

METHOD

Subjects

Two normal three-ycar-old children (MR and TM) and one five-ycar-old
language-delayed child (KE) scrved as subjects for the study. All three
children were acquiring Iinglish as a native language and were at approximate-
ly the same level of linguistic development (comprehension of syntactic
forms and receptive vocabulary at about the 3.5-year age level as assessed by
the Northwestern Syntax Screening Test and the Peabody Picture Vocabulary
Test, respectively). Audiometric screening revealed normal hearing for speech
for all three subjects ( screcned at 153 dB ISO at 500, 1000, 2000, and 4000 Hz).
Articulation of MR and TM was considered to be normal; KE had a severe
articulation disorder compounding the language delay problem.

Stimuli

Stimuli for this initial study consisted of 16 lexical items. The discussion
section deals with the question of whether results obtained by the use of
isolated lexical items can be gencralized to sitwations mvo]vmg structured
strings. Lexical rather than sententml stimuli were selected as the focus of this
initial study because many language training programs (such as that de-
scribed by Stremel and Waryas in Chapter VI of this monograph) view the
acquisition of lexical items as an clementary, discrete step that is prerequisite
to the training of syntax. Subsequent studies in this series systematically ex-
plore the roles of imitation and comprehension training on production of
sentential components of language training programs as well,

To control for the effects of previous exposure, all nouns sclected for training
were from the Spanish language. All noun stimuli were casilv depictable and
did not sound like or resemble in any way the English translations of the
Spanish nouns, and subjects were able to identify and name the items in
English. The 16 stimulus items selected for use in the study follow:

1. cup—taza 9. house—casa

2. dog—perro 10. truck—camion
3. banana—platano 11, ball—pelota

4, tree—arbol 12, duck—pato

5. apple—manzana 13. squirrel—ardilla
8. bird—pajaro 14. fish—pescado
7. rabbit—conejo 15. horse—caballo
8. conc—helado 16, crib—cuna
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Procedure—Pretraining

All subjects underwent a series of pretraining sessions {two trials on each
stimulus item) consisting of imitation and comprehension training of Spanish
nouns that sounded siniilar to their English counterparts (for example, radio
and baby). These items were wsed to acquaint the subjects with the ex-
perimental tasks. Two words each were trained on imitation and compre-
hension to a criterion of 100% performance for three successive sessions, In
the imitation task, criterion performance consisted of correctly imitating both
stimulus words for three consecutive sessions (a total of six trials for each
word since two trials were given in each session during pretraining). Criterion
performance on the comprehension training consisted of correctly pointing
to the picture (from a choice of three} named by the stimulus word spoken
by the experimenter. Reaching criterion on the pretraining task constituted
the entry behavior for the experimental training sessions. Production probes
were conducted in the pretraining sessions to acquaint the subjects with the
procedure; no feedback, however, was given nor was correct performance on
the production probes a prerequisite to entry into the experimental phase of
the study. The experimental phase consisted of an initial training study that
used eight of the stimulus words (four for imitation and four for compre-
hension) and a replication of the initial training study that used the remaining
eight stimulus words.

Condition I: Imitation Training

Four words from the pool of 16 were chosen for the initial imitation train-
ing; another four were reserved for use in the replication phase of the study.
A native speaker of Spanish delivered the verbal models to be imitated.
Imitation training for the three subjects was conducted in a group situation
(as was the comprehension training) in the context of a word game. The sub-
jects were told they were going to play a word game and were expected to
say some Spanish words just as the Spanish teacher said them. No referents
accompanied these items at any time. From the child’s point of view, these
words could be considered nonreferential nonsense words spoken with Spanish
pronunciation. Tokens (exchanged later for edibles and toys) and verbal
praise accompanied what the native Spanish speaker considered an acceptable
Spanish pronunciation of the word; incorrect or unacceptable pronunciations
were followed by the experimenter’s verbal responses such as “No,” “That’s
not right”” and so on. Initially 2 CRF schedule was used; a vartable rein-
forcement schedule (for example, every third item or so was not reinforced)
was used as soon as the subject demonstrated that he would continue to
respond even though no reinforcement followed a particular response. Oc-
casionally, the pretraining stimuli were used as a check on the response
veracity on the unreinforced trials. Order of presentation of the verbal stimuli
and the order in which subjects were to respond were completely randomized
for each session. A session was defined as one trial for each of the stimulus
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items for each of the three subjects. Each stimulus word was thus imitated
once by each child during a session. The same four words were used for each
child in imitation training.

Condition 11: Comprehension Training

Eight words, different from those being trained on imitation, comprised the
verbal stimuli for this portion of the study, four words in the initial training
study and four for the replication study. Comprehension training sessions
were carried on concurrently with the imitation training sessions. Approxi-
mately one hour separated the imitation and comprehension training sessions.
As in imitation training, a comprehension training session consisted of one
trial for each stimulus word for each child. Comprehension training consisted
of arranging four pictures in front of the subject, one depicting the verbal
stimulus, the other three being foils. In addition to pictures representing four
stimulus words, six other pictures were also used as foils, For any one trial,
then, there was a pool of nine possible pictures from which the foils could
be selected. Selection of the foils from this pool, as well as their sequential
arrangement on the match-to-sample format board, was randomly determined.
The verbal stimulus was presented to the subject in the carrier phrase “Show
me " (for example, “Show me gato”). The subject responded by
picking up one of the four pictures and placing it on the response square of
a match-to-sample format board. Subjects were instructed not to rehearse the
verbal stimuli during comprehension training. In both the imitation and
comprehension trajning, incorrect responses were also followed by cor-
rective feedback in the form of the appropriate response being modeled by
the experimenter. In the case of an incorrect imitative response, corrective
feedback consisted of the experimenter again producing the correct verbal
model before going on to the next stimulus item. In the comprehension task,
the corrective feedback consisted of saying “No” or “That’s not right, I
said show me . after which the experimenter picked up the correct
picture and placed it in the response square.

Production Probes

Production probes were conducted before training to determine if the
subjects could label the 18 stimulus pictures with the appropriate Spanish
names. Failure to produce any resemblance to the correct Spanish labels on
three consecutive probes (each probe being administered on a separate day)
was taken as evidence that the subject’s initial verbal production baseline was
at zero. None of the three subjects produced anything resembling the correct
Spanish label for any of the 16 stimulus items. Once a subject reached
criterion (defined as 100% performance on the imitation or comprehension
task for three successive sessions), daily probes were conducted when possible,
Probes were conducted separately from training (that is, always following
the imitation and comprehension training sessions) and were conducted
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individually rather than in a group. Probes consisted of showing the subject
a picture of the stimulus items being trained in the imitation and comprehen-
sion sessions and asking, “What is the Spanish name for this™ An appropriate
response to a probe was a verbal response that was judged by the experi-
menter and a reliability observer as being an acceptable and identifiable
approximation to the Spanish label for that picture.

Reversal Training

A reversal of training procedures was used to train those stimulus items
for which all three subjects had achieved criterion performance (100% correct
responding for three successive sessions) in initial training but for which
production had not been achieved. Since all training was conducted in a
group, this switch from imitation to comprehension training or comprehension
to imitation training was not performed until all subjects reached criterion
performance. This resulted in continuing the initial training for some subjects
long beyond their reaching criterion performance. To control for the pos-
sibility that it was not the reversal training but simply continued training
that resulted in verbal production performance, if achieved, only half of the
words for which no production resulted from initial training were used in
the reversal training. The other half was continued in the initial training con-
dition. For instance, if none of the four words trained to criterion in imitation
training resulted in verbal production, two of these words would be selected
randomly to be continued for further practice in imitation while the other two
words would be switched to comprehension training. Production probes
would then be conducted as in the mitial training. If the reversal procedure
resulted in production whereas the continued training did not (or vice versa),
then the training mode (imitation or comprehension) was reversed for these
“continued” items as well. In any event, training continued until all subjects
produced the Spanish names for all eight stimulus items used in this phase of
the study.

Replication

Following the completion of the first phase of the study (where all subjects
could verbally produce the Spanish names of the eight stimulus items on
unreinforced probes), a systematic replication was undertaken to see if the
results were replicable or whether, having gone through the study once, the
subjects now knew what was wanted of them and employed different strategies
and behaviors as a result of the initial training experience (perhaps a result
of learning to learn). Procedures for the replication were the same as those
for the initial study, the only difference being that eight new stimulus items
were employed {Items 9 to 16 in the list of stimuli). The criterion for switch-
ing from one training mode to the other (I to C or C to I) was raised from
three to four successive 100% performances within a block of five sessions
(to insure stability of performance further). Upon reaching initial training
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criterion, all words were switched to the other mode of training. The con-
tinuation of the comprehension training condition was dropped, since the
mere addition of more training trials did not have a significant effect on verbal
production in the original study.

Reliability

Reliability of the experimenter’s judgments regarding the acceptability of
the subjects’ verbal responses during imitation training was assessed peri-
odically by using several independent observers (one a native speaker of
Spanish and the other a native speaker of English trained in Spanish).
Approximately one fifth of the sessions were monitored “live” without the ex-
perimenter’s knowledge, while another one fifth were monitored using a video-
tape recording that was subsequently analyzed as an additional reliability
check. The percentage of agreement with the experimenter on acceptability
of verbal responses ranged from 90% to 100%, with an average agreement of
nearly 96%. Reliability judgments for verbal production during the probes were
near 100%.

RESULTS AND DISCUSSION

The results of imitation training on production for the three subjects are
summarized in Table 1, Condition I Since the imitation training consisted
of echoic imitations of nonreferential Spanish words, one would not expect the
production probes to show any systematic increase in correct responding as
imitation ability increased. Table 1 shows this to be the case. Subject MR,

Taste 1, Initial imitation and comprehension training results. Data are presented as
correct responses in total number of trials in blocks of sessions.

Candition T Condition IT
Tmitation Production Comprehension  Production

Stubject Sessions Training Probes Sessions Treining Probes
MR 1-5 4120 074 1-5 5720 0/4
6-10 8/20 0/4 6-10 4120 0/4
11-15 13720 0/4 11-15 17/20 0/4
16-20 20/20% G/4 16-20 17/20 0/4
21.25 20/20 0/4 21-25 20/20% 0/4
26-28 12/12 0/8 26-28 20/20 0/8
™ 1-5 6/20 0/4 1-5 4120 0/4
6-10 8/20 0/4 6-10 8/20 0/4
11.15 11420 0/4 11-15 4/20 0/4
16-20 20/200 0/4 16-20 10420 0/4
21-25 18720 0/4 21-25 18/20% 0/4
26-29 16/6 0/8 26-30 18/20 o/8
KE 1-5 3720 Gi4 1-5 4/20 0/4
6-10 5/20 0/4 6-10 3/20 0/4
11-13 9720 0/4 11-13 2/20 0/4
16-20 16/20 0/4 16-20 9720 0/4
21-25 15/20 0/4 21-25 17720% 0/4
26-29 16/16* 0/4 26-30 20/20 0/4

"Reached criterion in training three successive 100% sessions during this block of rials,
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for example, initially performed between 25% and 50% in the first two blocks
of five sessions. By the fifteenth training session, MR achieved 100% per-
formance on imitation of the four Spanish words and remained at this level
for an additional 13 sessions. Production probes, as expected, remained at
zero even though additional training was given (10 additional sessions be-
yond the criterion level of three consecutive 100% performances). Similar
results held for subjects TM and KE.

The data concerning the effect of comprehension training on production
depicted in Table 1, Condition II, were unexpected. According to Winitz and
Reeds (1972) and Asher (1972), one would have expected the comprehension
training to result in improved production, although one might expect pro-
duction to lag somewhat behind comprehension performance in light of the
data showing that comprehension precedes productions in the normal lan-
guage acquisition process. Such was not the case in the present study. Initial
comprehension scores for the four Spanish words ranged from zero to 25%
for the first five sessions (essentially a chance performance) for the three
subjects and increased to 100% performance by the twelfth session for subject
MR, by the twenty-first session for subject KE, and by the twenty-third session
for subject TM. Although there were as many as nine to 14 consecutive 100%
performances by KE and MR, respectively, there was no correct production
on any of the probes. Probe responses consisted of (1) no response or “I
don’t know” (80% of probe responses), (2) unidentifiable verbal responses (15%
of probe responses), or (3) incorrect Spanish labels (5% of probe responses).
As far as acquisition of lexical items is concerned, the data indicate that
contrary to suggestions by Winitz and Reeds (1972) and Asher (1972),
simple comprehension training is not sufficient to result in improved pro-
duction.

To determine if continued training on comprehension might result even-
tually in production, two of the original four words for all subjects were
continued in comprehension training. In addition, two words previously used
in imitation training were included for comprehension training to see if the
verbal practice in the imitation task plus comprehension training had any
effect on production. Conversely, the remaining two words previously trained
on comprehension were then trained on imitation primarily to see if order
of training (imitation followed by comprehension or comprehension followed
by imitation) had an effect on the acquisition of production. All imitation
and comprehension training in this phase of the study ran concurrently.

Table 2 shows the results of training in the reversal phase of the study. For
subject MR, despite continued comprehension training for 23 additional ses-
sions, production probes continued at zero level throughout. During compre-
hension training of the two words previously trained on imitation, subject MR
remained at 100% performance level for 11 sessions with production probes
continuing to zero. On the twelfth session, however, the first verbal production
was observed, and by the nineteenth session both words were produced cor-
rectly during the production probe. In contrast, the results of imitation training
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TaprLe 2. Reversal training results. Data are presented as correct responses in total
number of trials for blocks of sessions. A total of two words per condition was trained in
any one session.

Condition I—Continuation Conditior 1I-Comprehension Condition IH—Imt'tat?on
of Previous Comprehension Training on Items Previously Training on Items Presiously
Training Learned in Imitation Learned in Comprehension
Compre- Compre- Imita-
hension Production hension Production tion  Production
Subject Session Training  Probes  Session Training  Probes  Session Training  Probes
MR 1-5 9/10 0/2 1-5 8/10 0/2 1-5 10/10 0/2
8-10 8/10 0/2 6-10 10/10 0/4 6-10 10/10 3/4
11-15 10/10 0/2 11-15 10/10 2/8 11-12 4/4 4/4%
16-20 10/10 0/6 16-19 8/8 4/6¢
21-23 5/6 0/6
™ 1-5 7/10 0/2 1-5 4/10 0/2 1-5 10/10 4/4
6-10 8/10 0/2 6-10 5/10 0/2 6-10 10/10 6/6%
11-15 7/10 /4 11-15 8/10 1/6
16-20 9/10 0/6 16-2 10/10 4/6%
21-24 7/8 2/4
KE 1-5 10/10 0/2 1-5 4/10 0/2 1-5 9/10 1/2
8-10 10/10 0/2 G-10 9/10 0/2 6-10 10/10 5/6
11.15 10/10 0/2 11-15 7/10 0/4 11-15 10/10 6/6%
16-20 10/10 1/6 16-20 9/10 0/8
21-25 10/10 0/6 21.25 10/10 1/6
26-30 10/10 0/8 26-30 10/10 5/6%

*Training terminated at this point since 100% wverbal production had been achieved on at least one set
of probes during this black of sessions.

on words previously learned in comprehension training show that 100%
production was achieved by the eleventh session for subject MR, several ses-
sions before acquisition of production in the imitation-comprehension training
sequence. Table 2 shows similar trends for subjects TM and KE. The results
are particularly striking in the case of KE, where 25 additional sessions of
comprehension training (on words initially trained on comprehension) failed
to vield consistently correct productions. Twenty additional sessions of com-
prehension training on words originally trained to criterion in imitation like-
wise failed to yield any productions during the probes. Contrast this with
the imitation training of items previously learned in comprehension where
production was obtained by the third session and stabilized at 100% produc-
tion by the eleventh session. The only subject to benefit by the additional com-
prehension training was TM, who achieved a 50% level (two of four probe
words correct) in production probes after an additional 24 sessions of train-
ing. This is difficult to interpret, however, in light of the sporadic performance
in comprehension training on items supposedly learned on previous training.
{There was a time lapse of approximately four weeks between the completion
of the first phase of training and the resumption of this training in the
reversal phase of the study. This same time lapse, however, did not seem to
affect the performance of subjects MR or KE to the same extent). Mode of
training on these items was reversed at this point and consistent verbal pro-
duction was obtained with 15 additional training sessions on all words.

A replication of the study was then undertaken using the second set of
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TapLE 3. Replication study results, Data are presented as correct responses in total
number of trials for blocks of sessions.

Condition I-Imitation Training Condition II—Comprehension Training
Followed by Comiprehension Training Followed by Imitation Training
I+ C) fC 4+ 1)
Pro- Compre- Pro- Compre-  Pro- Pro-
Sub- Imitation duction hension  duction hension duction TImitation duction
ject  Session Training Probe Training  Probe Session  Training Probe  Training Probe
MR 1-5 16,20 0/4 1-5 11/20 0/4
8-10 20/20%  Q/4 6-10 18/20 0/4
11-15 15/20 0/12 11-15 20/20% 0/8
16-20 17720 3/186 16-20 20/20 14/20%
21-24 15/16 12/124
™ 1-5 17,20 0/4 1.3 4/20 0/4
6-10 20/20° (/4 6-10 11/20 0/4
11-15 14/20 0/16 11-15 15/20 0/8
16-20 19/20 T/20 16-20 20/20% 0/16
21-25 20/20 16/20+  21-25 19/20 15/20
26-27 B/8 8/81
KE 1-5 2/20 0/4 1-5 6/20 0/4
6-10 14/20 0/4 6-10 13/20 0/4
11-15 16/20 0/4 11-15 19/20*  0/8
16-20 20,20 074 16-20 4/20 0/8
21-25 10/20 7/20 21-35 10/20 1/20
26-30 16,20 10/20 26-30 10/20 4,20
31-35 20/20 17/20f 31-35 16,20 5/20

#*Reached criteria in training.
$Training terminated at this point since verbal production had reached 100% on at least one set of
probes during this block of sessions.

eight Spanish nouns. The replication data are presented in Table 3. As can
be seen, production was not achieved on either the initial imitation or com-
prehension training phase of this study, thus replicating the previous findings
for all three subjects. Subjects MR and TM show similar trends on the
reversal phase of the training. That is, when production was not achieved
through either imitation or comprehension training and the training procedure
was reversed so that items trained initially on imitation were then trained in
comprehension and vice versa, both subjects achieved some verbal produc-
tion following first imitation training of items previously learned on com-
prehension. Fewer trials were needed to achieve the same level of verbal
production in the C -+ I training sequence than in the I + C training sequence
for both these subjects. However, in switching from comprehension to imita-
tion training, both subjects performed at or near a 100% correct criterion level
from the beginning. Comprehension training on items previously learned in
imitation took longer to achieve a similar level of proficiency, thus accounting,
in part, for the increased number of trials necessary to achieve production on
the T + C training sequence.

Subject KE’s performance in the replication presents an interesting reversal
of her performance on initial training in that the replication data show the
I + C training sequence as being more effective than the C + I sequence.
The superiority of the I + C sequence in the replication study can be partially
accounted for by the subject’s articulation problem. It simply took longer for

RUPER ET AL.: Imitation and Comprehension 25



her to master the pronunciation of the words than it did to comprehend them
(a nonverbal task). It is difficult to explain why the superiority of the I + C
sequence did not manifest itself initially. This issue requires further study.

For both MR and TM there apparently is a facilitating effect of previous
imitation training on comprehension training of those same items. Since initial
comprehension training in the C + 1 training sequence took considerably
longer than the initial imitation training of the I + C sequence, the apparent
superiority of the C + 1 sequence (in terms of almost immediate transfer to
verbal production during the imitation phase) is obscured by the difference in
trials to criterion of the initial compreliension training in the C + I sequence
and initial imitation training of the I + C sequence. That is, the subjects
simply received more exposure to words in the C + I sequence in the initial
training phase than they did in the I + C sequence. As a result, for subjects
MR and TM, production is achieved in about the same block of five sessions
for the I + C and C + I sequences. These data can be interpreted to mean
that one training sequence is apparently not superior to the other.

Comparison of the data to comprehension training alone or imitation train-
ing alone does highlight one important fact. Some combination of both verbal
(imitation) and comprehension training seems to be a necessary prerequisite
to achieving verbal production. Such an interpretation contradicts Asher
{1972) and Winitz and Reeds (1972) where it is claimed that comprehension
training alone is sufficient to bring about production. It should be mentioned
that the present study differs in several important respects from the Asher
and Winitz and Reeds studies. For example, the present study dealt with
children whereas the other two studies dealt with college students, and the
present study was interested in the acquisition of lexical items whereas the
other studies were primarily interested in syntax, It may well be that once
the lexical item is mastered, further imitation training would not be essential
to the establishment of productive use of syntax. A study to test this particular
hypothesis is currently underway. One might tentatively infer, however, that
while comprehension training alone might be sufficient to bring about pro-
duction, it is likely that it is not the most facilitative procedure to achieve
the goal of verbal production. Witness in this regard that the training pro-
cedures in the Stremel and Waryas language training program in Chapter VI
of this monograph consist of a comprehension-followed-by-imitation sequence
similar to the C + I sequence of the present study. One should note as well
that in the study in this monograph by McReynolds and Engmann, they
too resorted to procedures involving both comprehension and imitation to
achieve their goal of verbal production. While not answering the question
as to whether comprehension training alone is suflicient (and more facilitative
than other procedures) in achieving verbal production of sentential stimuli,
these two articles at least illustrate the potential of training programs based
on components of both imitation and comprehension of sentential stimuli
and indicate that the results of the present study on training of lexical items
might hold for the training of more structured strings as well.
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An alternative explanation of the discrepancy between the present study’s
findings and those claiming that comprehension training alone is sufficient to
achieve production Hes in the possible occurrence of overt or covert verbal
rehearsal on the part of the subjects in the latter studies. In the present study,
subjects were specifically instructed not to say anything during compr chenslon
training. However, covert rehearsal was not controlled for and may well
account for the fact that the subjects required considerably less training on
imitation to achieve satisfactory production following comprehension training
than when the imitation t!ammg was the subject’s first exposure to the word.
Moreover, when the subject was shifted from imitation to comprehension
training, one could expect some covert rehearsal as a function of previous
training. Also, when shifting from comprehension to imitation training, non-
referential imitation is ruled out since the subjects have already associated the
words with pictures and referents. It is plausible to consider the control of
overt rehearsal as possibly contributing to the finding that production was not
achieved by means of comprehension training alone as had been expected.
Currently, a study is underwayv to assess the role of directed rehearsal during
comprehension training,

CONCLUSIONS

The results of the present study do not support the claim that compre-
hension training alone is sufficient to bring about verbal production of lexical
items. Rather, the results can be interpreted as demonstrating that hoth
imitation trammg’ and complehensmn tIEllHlllg are necessary components of
a program designed to achieve production of lexical items. F urthermaore, the
data do not show a clear trend for the most eflicient direction of training.
It is not clear from the data whether it is better to begin with imitation
training and follow it with comprehension training or vice versa. The data
do seem to indicate that the initial training, whether it be based on imitation
or conprehension training, does facilitate later training. In the case of initial
comprehension training, the facilitating eflect on later imitation training is
particularty striking, perhaps indicating that covert rehearsal had taken phce
The data from the replication study, in particular, clearlv show that exposure
to the verbal stimuli in imitation training led to more mpld comprehension
of the lexical items such that verbal production was achieved in the same
number of sessions regardless of the training sequence. Whether such gen-
eralizations hold for more than the limited sample studied here and whether
these same generalizations apply to language training of syntactic rules as well
as training on lexical items is the subject of a follow-up study arising from this
initial investigation. The data argue in favor of a training program for lexical
items that contains both imitation and comprehension training, thus support-
ing the implications of Mann and Baer (1971).
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Chapter IV

AN EXPERIMENTAL ANALYSIS OF THE
RELATIONSHIP OF SUBJECT AND
OBJECT NOUN PHRASES

LEIJA V. McREYNOLDS and DEEDRA L. ENGMANN

An experimental analysis study was designed to determine whether two linguistic
canstructions consisted of two separate respouse classes, or if they were functionally
related as members of one response class. The grammatical constructions investigated
were the subject and object noun phrases and the verb phrase. Results showed a
probable functional relationship cecurring between the two noun phirases. The sub-
jeet and object noun phrases appeared to be functioning as members of one response
class. In both neun phrase and verh phrase training, genevalization occurred after
only a few itcms had heen trained.

The language program described by Stremel and Waryas in Chapter VI
is based on findings from psycholinguistic and experimental analysis research.
Carrier’s training program in Chapter V is based on information from several
disciplines. The authors of hoth chapters recognize that further experimental
work is necessary to help determine if the research findings are appropriate
for the dcve]opment of clinical training programs. As data are collected from
experimental studies, the information can be used to change existing programs.
New research findings mav be incorporated into language training programs.

The experimental study reported in this chapter was designed to obtain
additional information about training a child to produce and use noun phrases.
We investigated variables that may influence the child’s acquisition of noun
phrases and bis use of them in contexts other than the trained one. A child
with an adequate vocabulary, who occasionally used three words in a sentence
sequence, but not noun phrases, was selected for the study. An experimental
analysis explored whether two noun phrases consisted of two separate re-
sponse classes, or if they were related as members of one response class.
Although the grammatical construction of main concern was the noun phrasc,
the verb phrase was also explored.

The noun phrases were explored in the context of a declarative sentence. A
declarative sentence may consist of a subject, predicate, and object. The
subject is the noun phrase of the sentence, the predicate is the verb phrase,
and the object is the noun phrase of the verb plrase. The verhb phrasc may
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consist of an auxiliary + verb. The two noun phrases are topographically
similar in that they consist of a modifier + noun. Syntactically the two noun
phrases follow a prescribed order. They function in different ways within the
sentence in that one is the actor and the other is acted upon. Because of these
differences a child may not acquire them simultaneously. They may have to
be learned as separate linguistic classes. For example, if a child learns the noun
phrase “the dog” as a subject phrase, what is the probability that it will in-
fluence his learning other noun phrases in the object position in a declarative
sentence with little additional help? Linguistically, the two noun phrases
differ from each other in syntactic and semantic parameters. On the other
hand, if a functional relationship exists between the two topographically
similar phrases, then training the child to use either one should increase the
probability of his acquiring the other without specific training.

A few studies using an experimental analysis approach for exploring gen-
erative language have been completed. The studies, demonstrating the de-
velopment of functional response classes in language, or generative language,
have been largely restricted to morphological development (Guess et al., 1968,
Schumaker and Sherman, 1970). Only one study has experimentally analyzed
the development of articles and verbs (Wheeler and Sulzer, 1970).

Wheeler and Sulzer's study was an attempt to demonstrate generalization
of a sentence form that included articles and verbs to pictures that were never
trained, and the development of a functional response class, or generative
language. A child who spoke “telegraphic” English, leaving out most articles
and auxiliary verbs, was the subject in the study. The study used an ABA
design to establish responsc classes,

A bascline of telegraphic speech in response to pictures was established.
On the baseline measure the child demonstrated use of articles and auxiliary
verbs, but these werc somewhat inconsistent. In Condition 1 the child was
trained to respond to a picture with three complete components consisting
of (1) noun phrase, article + noun subject; (2) verb phrase, auxiliary verb
is + verb; and (3) noun phrase, article + noun object. Generalization of the
entire sentence was tested by presenting the subject with pictures on which
he had received no training. After criterion had been reached and generaliza-
tion of the complete sentence form had been tested, reversal training was
provided. The subject was trained to respond to the pictures with his former
telegraphic speech, leaving out the articles and auxiliary verb., At the end of
Training Condition 2, generalization of the telegraphic sentence form was
tested to determine whether the subject would use incomplete sentences to
respond to untrained pictures. In both conditions of training, the subject
learned to use the trained sentence form and generalized the trained form
to untrained items. In the final training conditjon the subject was taught once
more to use the complete sentence form in response to pictures,

Since generalization of the trained complex verbal response occurred to
untrained stimuli, it was concluded that the procedures and the forms used in
training were important factors in the development of the response. The
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study added further evidence that a functional response class or generative
language had developed. In Wheeler and Sulzer's (1970) study the entire
sentence was trained simultaneously (subject noun phrase 4+ verb phrase +
object noun phrase). Generalization of the complete sentence form was tested.

A somewhat different question was investigated in the study to be reported.
We attempted to determine whether two noun phrases were members of
the same response class. We were concerned also with investigating verb
phrase generalization.

Several specific questions were posed in the investigation: (1) How many
subject noun phrases need to be trained before generalization to untrained
subject noun phrases occurs? {2) When no training is presented in object
noun phrases, will generalization from subject noun phrase training occur to
object noun phrases? and (3) In how many noun phrase contexts do verb
phrases need to be trained before generalization to untrained verb phrases
occurs?

METHOD

The study was designed as an ABA (reversal) procedure to explore the
relationship between two noun phrases in a sentence. Principles of operant
conditioning were employed in the procedure.

Subject

The subject was an eight-year-old male, diagnosed by the psychologist in
his school as a high-level trainable retarded child. He had been referred to
the laboratory because he lacked many syntactic classes. When the study was
initiated, his language consisted of single nouns and simple verbs. No articles
or verb inflections were present in his speech. Although his articulation was
not entirely correct, vocabulary items he named were differentiated con-
sistently from one another in expressive language. He had no obvious vision
or motor problems, and his hearing was below 20 dB ISO for all speech
frequences.

Before the study began, the child was shown approximately 50 Peabody
Picture Cards from the Peabody Language Development Kit, Level 1, to
establish a nucleus of known vocabulary words. From those that were named
correctly, 15 were chosen as subject nouns and 15 as object nouns to be used
in the study,

Experimental Setting

Experimental sessions were held four days a week for approximately 30
minutes per session, The experimental sessions were conducted in a 10’ X &
training room containing one table with a chair on each side so the experi-
menter and subject sat facing each other. An observer, a speech pathologist,
sat in one comer of the room facing the subject and phonetically recorded her
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judgments of the subject’s responses. Periodically, a second observer was
introduced to check on reliability.

A marble was dropped into a one-inch plexiglas cylinder on the table each
time the subject responded correctly. During the session, marbles were ex-
changed for tokens, which could be exchanged for inexpensive toys or candy
at the end of each session.

Materials

Colored stimulus cards, 7”7 X 9%”, were drawn to picture the 15 sentences
used in this study. The subject noun phrase was represented by 15 cards,
15 cards represented the verb phrases and were appropriate to the subject
of the first card, and 15 cards represented the object phrases. For example,
in the sentence “The boy—is eating—the apple,” the first card for the sentence
showed a boy, the second card showed the same boy at a dining table with a
fork in his hand, and the third card showed a picture of an apple. In the
sentence “The dog—is eating—the potato,” the first picture showed .a dog, the
second card showed the same dog bending over a plate on the floor, and the
third pictured a potato. Therefore, each sentence was represented by three
individual stimulus cards. The object phrase cards were randomly paired with
the subject phrase cards during presentation for probes.

Baseline

Baseline measurement consisted of seven presentations of each of the 15
pictures that could be described expressively by a noun phrase +a verb
phrase + a noun phrase, that is, “the boy” + “is eating” + “the apple.” The
experimenter placed the three cards corresponding to one sentence on the
table in front of the child. The cards were placed in an order corresponding to
a sentence sequence (subject noun phrase + verb phrase + object noun
phrase). The subject noun phrase card was on the child’s left, the verb phrase
card in the middle, and the object noun phrase card on the right. All 15 sen-
tences were presented in this manner.

The seven presentations of the 15 sentences occurred over six different
sessions. The only difference between presentations was the stimulus used
by the experimenter to evoke baseline responses by the child. The stimuli
were presented in a sequence from minimum to maximum cues in order to
give the child an opportunity to respond with the appropriate response, if it
was within his linguistic repertoire. Stimuli used for each presentation were
as follows:

1. The experimenter pointed to the three pictures and said, “Tell me about
these.” The stimulus was presented only once and encompassed all three
pictures.

2. Pointing consecutively to each of the three pictures on the table, the
experimenter said, “What's this?”
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3. The experimenter pointed to each picturc and asked, “What?” for each
individual picture. The experimenter waited for a response to each picture
before moving to the next in the sequence and asking, “What?” again,

4. The experimenter used the stimulus “What?” for the subject noun phrase
and object noun phrase, and “What's he doing?” for the verb phrase,
pointing to the appropriate picture each time the stimulus was presented.

No feedback was given to the child during baseline as to the correctness of
his responses.

Training Procedures

Procedures for training the noun phrase consisted of training only the
subject noun phrase, never the object noun phrase. The subject noun phrase
training was labeled Procedure 1. Each subject noun phrase was trained to
criterion. At completion of Training Item 1, the child was presented with
probes to test generalization of the appropriate response to the remaining 14
untrained subject noun phrases and the 15 object noun phrases. If generaliza-
tion had not occurred to the subject noun phrases, the child was provided
training on the second subject noun phrasc. With the addition of the second
subject noun phrase a diserimination procedure was instituted; the first trained
item was interspersed randomly with the new item during training. At com-
pletion of training each new item to criterion, gencralization was again tested.
Additional phrases were trained until the child had generalized to 80% of the
untrained subject noun phrases. When noun phrase training in the subject
position had been completed, training on verb phrases was initiated. The pro-
cedures for verb phrase training were similar to those for noun phrase training,
Verb phrase training was labeled Procedure 2.

Procedure 1: Subject Noun Phrase Training. The first phase of the procedure
consisted of training the article the by imitation. The experimenter, seated
across the table from the child, prcscnted the picture of the boy and the verbal
model “the.” Correct imitative responscs were reinforced with a verbal “good”
or “that’s right,” and a marble dropped into a container. Six sets of 20 trials
each were presented for a total of 120 trials per session. Training continued
until the child responded correctly on an FR (fixed ratio) I schedule of rein-
forcement at a 90% level of correctness on three consecutive sets of 20 trials
each,

On reaching criterion for “the,” the subject was trained to imitate the com-
plete noun phrase “the boy.” Both the picture of the boy and the verbal model
“the boy” were presented If the child initially had d1chult\ imitating both
words in succession, single-word imitation training was provided in the early
stages of training. The experimenter said, “Say the,” followed by the sub]ects
response and a marble if the response was correct. The experimenter then
said, “Say boy,” after which the subject was presented a marble if he imitated
correctly, After imitative responding on the individual words presented in
sequence was completed, training shifted to imitation of the complete re-
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sponse, “the boy.” Criterion for this phase was 90% correct, unaided imitation
on an FR 1 schedule for threc consecutive sets.

The second phase of Procedure 1 consisted of spontanecus production of
“the boy.” The experimenter continued to present the picture of the boy, but
the verbal stimulus was changed to “What's this?” The child had to produce
both the article and noun spontaneously without a preceding model. Training
on an FR 1 schedule was continued until a 90% correct level of responding for
three consecutive sets of 20 trials was reached. The schedule was then shifted
to an FR 3 schedule of reinforcement so that probes could be inserted within
training trials. Criterion was 90% correct for six consecutive sets of trials.
When criterion had been reached, probes were presented.

Procedure 2: Verh Phrase Training. Procedures for verhb phrase training
were similar to those for noun phrase training. They involved training the
verb phrase “is eating” with an already-learned subject noun phrase. For
example, the correct response was “The hoy is eating.” As in Procedure 1,
verb phrase training consisted of an imitation phase and a spontaneous pro-
duction phase. Criteria for each phase were identical to those in Procedure 1.
The only difference was that the verb phrase “is eating” first received FR 1
imitation training to 90% correct responding on three consecutive sets, and
then the complete subject noun phrase + verb phrase training was initiated.

When criterion was reached in the first verb phrase training, generaliza-
tion was probed. The probes were similar to thouse used in noun phrase
training. If the child had not generalized at the end of the first verb phrase
training, the second verb phrase was trained to criterion in a discrimination
procedure identical to the one described in noun phrase training. At the
completion of training for each additional verb phrase, generalization was
probed. When the child had generalized to 80% of the untrained verb phrases,
training in verb phrases was terminated.

Generalization Testing

Two kinds of probes were administered to the child. One of the probes was
inserted within the training sessions when the child was on an FR 3 schedule
of reinforcement. In this kind of probe an untrained item was inserted
periodically during regular training on a specific item. The probe items were
inserted on trials in which no reinforcement was available. On an FR 3
schedule three consecutive correct responses are required before the child is
reinforced. The probe items, for example, could be presented cither in Trial
1 or 2, thus replacing a training item that normally would not have been rein-
forced on an FR 3 schedule.

The second kind of probe was administered after the child had reached
criterion in fraining on each item. Training items and reinforcers were re-
moved and the entire session was devoted to testing generalization, The probe
was identical to baseline measurement. The 15 pictured sentences (noun
phrase + verb phrase + noun phrase) were presented twice to the subject.
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Responses were evoked with the verbal stimulus “What?” to both the subject
and the object noun phrases, and “What's he doing?” to the verb phrase. The
number of probe items available for generalization testing was dependent on
the number of items on which the child had been trained.

Reversal Training

The final phase of the experiment consisted of reversed subject noun phrase
training. The article (the) was omitted from the phrase. The child was trained
to emit only the noun, not the article + noun response, when presented with
a subject noun phrase stimulus card. As in Procedure 1 and Procedure 2,
training consisted of an imitation phase and a spontaneous phase. When the
first subject noun was trained to criterion, the child was tested for generali-
zation of the noun-only response to the remaining untrained subject and
object noun phrase stimuli. The child was first tested on the untrained sub-
ject nouns and then on the 15 complete sentences to determine if he would
respond with incomplete subject and object phrases. If the child had not
generalized the noun-only response to 80% of the untrained subject nouns, a
second noun was trained to criterion in the already-described discrimination
procedure. Generalization was probed at the completion of training for each
additional noun. Noun training terminated when 80% generalization occurred
to the remaining untrained subject nouns.

Reliability

The percentage of agreement between the experimenter and the two ob-
servers was obtained by dividing the number of agreements by the total num-
ber of agreements and disagreements and multiplying by 100. Agreement was
computed for all probe measures. Between the experimenter and the first
observer, agreement ranged from 93% to 100%. Agreement between the experi-
menter and the second observer was 100%.

RESULTS AND DISCUSSION

The study explored whether a functional relationship could be demonstrated
between subject noun phrases and object noun phrases when a child was
trained only to use the correct form of the subject noun phrase. Before train-
ing, a baseline of correct use of subject noun, object noun, and verb phrases
was obtained. The boy’s performance on baseline and results for subject
noun phrase generalization during training are presented in Figure 1.

Baseline performance by the child on all seven presentations of the 15
sentences demonstrated correct identification on the noun vocabulary in all
subject nouns and object nouns, and an occasional use of the verb eat in the
verb phrase. At no time during baseline did the child use the articles the or a
or any other modifier, nor did he use is or eating, or the appropriate combina-
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tion “js eating.” In other words, no appropriate responses of “the + {noun)”
or “is + eating” were obtained during bascline measures. His responses con-
sisted of words such as “boy—eat—apple.” He had a 0% correct baseline for
use of correct subject noun phrases, verb phrases, and object noun phrases.

To test generalization of subject noun phrases to untrained subject noun
phrases, two kinds of probe tests were used. One probe consisted of present-
ing all untrained subject noun phrases within training sessions when the child
was on an FR 3 schedule of reinforcement. This was referred to as the FR 3
probe. The second kind of probc was identical to baseline measurement in
which all 15 pictured sentences (noun phrase + verb phrase + noun phrase)
were presented twice to the subject. This was referred to as the sentence probe.

As shown in Figure 1, the child’s responses on both types of probes were
similar. Difference as a function of the context in which the noun phrase was
tested was one of degree. Generalization was slightly greater on the sentence
probes, but the pattern of generalization was the same for both.

Generalization occurred after only one subject noun phrase was trained,
but it was somewhat minimal. The child generalized to 21% of the untrained
subject noun phrases on the first trial of the FR 3 probe, but dropped to 7%
on the second trial. On the sentence probe, the child generalized to 28% of
the untrained subject noun phrases. In other words, after reaching criterion
on “the boy,” the child used a complete noun phrase in four untrained subject
noun phrases. Generalization, however, was not stable over probes in the first
subject noun phrase training,

Training a second subject noun phrase resulted in little change in the num-
ber of items to which generalization occurred. After one phrase had been
trained, a new noun phrase was introduced and interspersed with the pre-
viously trained phrase. When the discrimination training was initiated a
decrease in generalization occurred. On the first FR 3 probe the subject used
nae correct untrained noun phrases. On the second FR 3 probe, however, he
generalized to 15% of the untrained subject noun phrases. Likewise, on the
first sentence probe the child made no correct responses although he pre-
viously had used four correct untrained phrases after training on one subject
noun phrase. He recovered correct use, however, on the second sentence probe
and emitted 23% of the untrained subject noun phrases correctly.

The addition of a third subject noun phrase resulted in a considerable
increase in generalization. When the boy had completed training on three
noun phrases, he correctly used 83% of the untrained subject noun phrases in
the complete sentence probe, a 60% increase in generalization from the pre-
vious probe during two-item training. Criterion of 80% generalization occurred
after the child had been trained in a discrimination procedure on “the boy,”
“the pig,” and “the rabbit.” Training in three subject noun phrases, therefore,
appeared to provide a sufficient number of contexts for almost total subject
noun phrase generalization. The extent of the generalization suggests the
formation of a rule concerning subject noun phrase structure.

Correct subject noun phrase responses remained stable during the remainder
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of the training program except on one occasion. In the sentence probes after
second verb phrase training, correct use of subject noun phrases decreased.
The child quickly recovered use of subject noun phrases on all probe items,
and stability was maintained throughout training, After this decrease the
eight remaining probe tests showed 93% to 100% correct responses on subject
noun phrases during the remainder of the training program. Before reversal
training, therefore, the subject noun phrase was well established in the boy’s
linguistic repertoire.

In reversal training the child learned to respond to the subject noun picture
with his former one-word response, leaving out the article the. After training
on the first item the child responded on the FR 3 probe to only 10% of the
pictures with the complete noun phrase “the + {noun).” To the rest of the
pictures he emitted the noun alone, On the remaining FR 3 probes in reversal
training his responses consisted of single nouns. Complete noun phrase re-
sponses in the sentence probe also showed a slight decrease in the first probe,
but the decrease was not maintained in the second sentence probe. Thereafter,
a consistent decline in “the + (noun)” responses was obtained in the sentence
probe as training on new items was presented, The most extensive decrease
occurred when the third noun was added to the training items. Complete noun
phrase responses were used in less than 10% of the sentences in the probe.
Criterion of 80% generalization of single-word responses in sentence probes
was achieved after the child had been trained on four nouns: boy, pig, rabbit,
and cow. In reversal training, therefore, generalization of the trained response
was obtained and the pattern of genecralization was similar to that obtained
in the noun phrase generalization. Single-word responses in reversal training
began to occur after one noun had been trained. Criterion of 80% generaliza-
tion required training on four nouns, however, instead of three, as in the
complete phrase training. In the original training, generalization had been
slightly greater in the sentence probes. In reversal training, complete noun
phrase responses were extinguished rapidly in the FR 3 probes, but were
maintained in more sentences over a longer period of training. Perhaps addi-
tional cues are present in sentences, or dimension of change is difficult to
isolate in a complex structure, such as a sentence.

In the final phase of training the complete noun phrase was retrained so
that the child would leave training with the appropriate response in his
repertoire. As shown in Figure 1, generalization of the complete phrase
occurred, and the child was using “the + (noun)” in 82% of the sentences at
the termination of the study.

Another purpose of the study was to investigate if individual training on
subject and object noun phrases was necessary before the child began to
produce both. In order to explore this possibility, training was provided only
on subject noun phrases while probes were presented on subject and object
noun phrases. Since object noun phrases were never trained, they were probed
only in sentences. Results on object noun phrase generalization during the
training program are presented in Figure 2.
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Generalization to object noun phrases was demonstrated. Several aspects
of the generalization data may be considered to provide evidence that a
functional relationship between the two phrases was demonstrated.

A decided increase in correct use of complete object noun phrases occurred
after three subject noun phrases had been trained. An increase from zero in
the two-item training to 73% correct use in the three-item training provided
the strongest evidence that the two phrases could be members of one response
class. Farlier it was suggested that several differences between the noun
phrases might operate against the possibility that generalization would occur.
For example, the subject phrase was always in the initial position in a sen-
tence and the object in the final. The subject was the actor, whereas the
object phrase was that which was acted upon, and, finally, in the present
sentences, the subject phrase always consisted of an animate noun while the
object phrases consisted of inanimate nouns. The only similarity between the
two phrases was one of topography and number of linguistic units, that is,
“the + (noun).” Because generalization occurred, these two parameters ap-
pear to have been sufficient. It appeared that the child learned a rule for
noun phrase structure, that is, a noun phrase, regardless of other factors, is
generative in nature,

Additional support for a relationship between the two phrases can be
found in similarities between the two noun phrases in their overall pattern of
generalization. When subject phrase generalization decreased, so did object
phrase generalization. A substantial increase in the number of items to which
the child generalized in subject noun phrase probes was reflected in a con-
commitant increase in the number of object noun phrases. For example,
during the two-item discrimination training, a decrease in subject noun gen-
eralization was reflected in object noun phrase generalization. When the
third item was added to training, both noun phrases showed a simultaneous
increase in correct use on the sentence probes. Again, correct responses on
the two noun phrases decreased in the same probes during verb phrase
training. These similar patterns regarding generalization of both noun phrases
suggest that they functioned as members of one response class.

Results from the reversal training also suggested that a relationship between
the noun phrases was probable. As the child learned to respond to the subject
noun phrase picture with singular nouns, his use of the in the object noun
phrase decreased from a high of 95% to a low of 25% use in the sentence probes.
Generalization of the object noun followed generalization of the subject noun.

As in the original training, single-word utterances in subject and object
noun probes evidenced similar trends. The largest single drop in the use of
the in the object phrase occurred when the third noun training had been
completed. A similar decrease of the occurred in the subject noun probe
after the third item had been trained. However, a more rapid decrease occurred
in the subject noun phrase utterances. Whereas the subject noun phrase utter-
ances decreased to a low of 10%, object noun phrases never reached that low a
percentage.
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During reversal training in subject nouns the object nouns were changing
in the appropriate direction. That similar changes in both noun phrases
occurred when only one was trained may be considered evidence that subject
and object noun phrases are related functionally. However, it is possible that
the child was not making the subject-object noun phrase distinction since his
responses consisted of three specific phrases, each associated with individual
pictures. That is, he may have been responding to noun phrases in general,
rather than noun phrases as subject and object phrases, because the pictures
were always presented individually and in the same order. The child, how-
ever, had a stable history of producing both noun phrases in the appropriate
and distinguishing locations in a sentence context so that the differences
could have been discriminated. With a history of exposure to the respective
roles, functions, and locations of subject and object noun phrases within a
sentence context, the subject continued to respond to both after training on
only one.

In the terminal phase, retraining a complete subject noun phrase, generali-
zation of “the + (noun)” in object phrases was tested once more. As the data
show, appropriate responses were occurring to 80% of the sentences when the
program was terminated.

Verb phrase training and generalization was not the primary area of
investigation in the present study. The verb phrase was trained to provide a
framework for looking at subject and object noun phrases in the context of
the three necessary components of a complete sentence. Ilowever, the verb
phrase training served other important functions. It served to demonstrate
that the child was not acquiring the verb phrase until specific training for
the phrase was administered. The verb phrase provided comparative informa-
tion on the number of training contexts required for noun phrase generaliza-
tion, as opposed to verb phrasc generalization. Furthermore, it indicated
whether the two kinds of phrases influenced each other as training was shifted
from subject nouns to verbs and back again. Finally, it provided information
as to the pattern of verb phrase generalization in comparison to subject noun
phrase gencralization. Results on verb phrase gencralization in all phases of
training are presented in Figure 3.

In the first training condition, which consisted of training the child to
respond with “the + (noun),” verb phrases were probed in the complete
sentcnce probe. As the data show, no change occurred in the child’s emission
of “is + eating.” Without specific training in the response, the child con-
tinued to emit eat during training on all three subject noun phrases.

After the boy had reached criterion of 80% generalization to the subject
noun phrases in the sentence probes, verb phrase training was initiated. The
child was trained to respond with “is eating” to the second picture in the
sequence in which the noun (person or animal) from the subject phrase was
pictured in a position appropriate for eating. Verb phrase generalization was
tested in three contexts: {1) verb phrase only to all untrained verb phrase
pictures; (2) verb phrase in the context of the first two pictures representing
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the subject noun phrase and verb phrase, for example, “the boy + is eating’;
and (3) all three pictures representing complete sentences, for example, “the
hoy + is eating + the pie.” The first two contexts were probed within training
sessions when the child was on an FR 3 schedule of reinforcement.

Some generalization in all three contexts was obtained after the first verb
phrase had been trained. When the second and third verb phrases were
added, generalization again occurred but did not increase over that which
had been obtained after the first item training. When the fourth phrase was
trained, correct verb phrase responses increased to 90% in the complete sen-
tence probe, and the child reached criterion for verb phrase generalization.

The amount of generalization obtained in the three kinds of probes differed
considerably. The greatest degree of generalization occurred to the sentence
probes. Contexts in which the subject noun phrase was included were next,
reaching a high of 70% correct verb phrase use. Discrepancies in generaliza-
tion across contexts suggest that the cues present in the complete sentences
and subject noun phrase contexts functioned to enhance generalization. It
seems possible that syntax, for example, was an important dimension for
cueing the appropriate verb phrase response in the more complex probe con-
texts. The verb phrase-onlv context provided minimal linguistic cues to the
child.

Several similarities in generalization of noun phrases and verb phrases
were observed. Generalization of verb phrases started immediately after one
phrase had been trained, but criterion was reached only after the fourth
phrase had been trained. This was also the case in subject noun phrase train-
ing. Three items were required in the original training and four in the
reversal training, Once verb phrase generalization had reached criterion, it
was maintained in the reverse subject noun training, except on one occasion.

CONCLUSIONS AND IMPLICATIONS

The pattern of generalization in the different kinds of probes suggested
that syntactic cues have some influence on the degree of generalization. When
testing involved the construction alone, so that contextual cues were absent,
the child generalized, but to a lesser degree than in the complete sentence
probes. Throughout the training program, sentence probes resulted in a
higher percentage of correct responses. During reversal training, subject and
object noun phrases showed a rapid extinction in the isolated construction
probes, but were maintained longer in the sentence probes.

The study also indicated that a child may acquire a grammatical rule after
training on a somewhat limited number of items. After only three subject
noun phrases had been trained, generalization to both noun phrases occurred
at a high level. Only four training items in the verb phrase training were
required before the child used the appropriate phrase to 90% of the untrained
stimuli. Furthermore, once the response had generalized to most of the items,
it remained stable over later sessions of training,
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The results have several implications for training. The data suggest that
linguistic cues present in a complete sentence may function to increase the
amount of generalization, Apparently the child is able to use the syntactic
information present in more complex linguistic sequences after he has
acquired a construction. Training in grammatical constructions may be
facilitated if the child is provided with such cues soon after a construction
has been acquired in isolation.

Training involved 15 items, but only three had to be taught for the child
to acquire the rule and stabilize the response in his repertoire. Results indi-
cated that generalization may begin after training on just a few items, and
only a little additional training is required to assure the child’s using the
response in the presence of new stimuli. Speech pathologists would do well
to test generalization at frequent intervals to determine whether additional
training is required. Results of this study suggest that testing may function to
increase the efficiency of training. Stremel and Waryas, in their program in
Chapter VI, test generalization not only to untrained items but also to each
phase of their program. They indicate that time allotted to generalization
testing is usefully employed. Their program offers procedures other than those
used in the present study for testing generalization.

If subject noun phrases and object noun phrases are members of the same
response class, specch pathologists may not need to train both noun phrases
specifically. 1f training on subject noun phrases is sufficient for a child to
acquire a noun phrase rule, the efficiency of training would be increased. A
speech pathologist interested in using the procedures could, at termination
of training, present the child with one composite picture representing each
sentence. For example, for the sentence “The dog is eating the meat,” the
child could be presented with one picture, instead of three, in which the dog
is eating meat. If the child produces the declarative sentence with the subject
noun phrase and object noun phrase in correct order, he has learned the dis-
tinction but has produced the noun phrases as members of one response class.
Reversing the order of the two pictures representing subject and object noun
phrases also would demonstrate acquisition of the distinction if the child
produced them in appropriate order in a declarative sentence.
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APPENDIX

Sentence Stimuli

Subject Noun Phrase Verb Phrase Object Noun Phrase
1. The boy is eating the hot dog
2. The pig is eating the grapes
3. The rabbit is eating the orange
4. The cow is eating the tomato
5. The doctor is eating the pie
6. The dentist is eating the egg
7. The tiger is eating the bread
8. The mouse is eating the pear
9. The horse is eating the meat

10. The bear is eating the corn

11, The sheep is eating the cookies

12. The bird is eating the toast
13. The monkey is eating the banana

14. The dog is eating the potato

15. The turtle is eating the apple
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Chapter V

APPLICATION OF FUNCTIONAL ANALYSIS
AND A NONSPEECH RESPONSE MODE TO
TEACHING LANGUAGE

JOSEPH K. CARRIER, jR.

The work presented here is research in the development of tactics for language
training with children with severe communication handicaps. These tactics are char-
acterized by (1) evoking symbolic language in response modes other than oral
speech, (2) establishing complex overt rote responses (with certain linguistic prop-
erties) before teaching meaning, and (3) programming sequences derived from
functionzl analysis and logic systems rather than from developmental data.

This work began as a simple attempt to replicate, with severely retarded
children, the language training procedures Premack (1970) used to teach
language functions to a chimpanzec. Later, when data became available from
a similar application of Premack’s procedures {Schmidt, Carrier, and Parsons,
1971), revisions were made in this programming to make the procedures more
directly applicable to teaching language to humans. The disciplines of linguis-
tics, programming, and logic have all made significant contributions to this en-
deavor.

The critical need for the development of language training tactics for severe-
ly impaired children is obvious to individuals familiar with institutions for
retarded children. Although there are some excellent teachers and well-con-
structed programs, the fact remains that manv institutionalized children do not
acquire speech and language. For them, something morc than a simple
language training program is needed.

As a child learns language, he begins to conceptualize his environment in a
manner that relates to the way other persons conceptualize theirs. He learns
the critical parameters for making discriminations among environmental
events, and he learns to respond differentially to symbolic stimuli and with
symbolic responses. As he learns the nonlanguage skills that are appropriate
to adaptation into society, he is often required to make discriminations be-
tween environmental events, to respond to symbolic stimuli (verbal instruc-
tion), and to make use of other sorts of linguistic skills. The interaction be-
tween language and nonlanguage learning is so strong that it is doubtful that
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a child can make much progress in learning one without acquiring skills in the
other.

Response Mode in Language Training

One way of training severely impaired children in language was suggested
by Premack (1870). His use of a nonspeech symbol system and his treatment
of language from the perspective of its function rather than its structure
greatly simplify the language training process.

If language is defined as a set of rules and principles by which meanings
and symbolic representations are correlated, it becomes immediately apparent
that language is not overt behavior per se, but that language skills can be
demonstrated only by overt responses—symbolic representations in which sym-
bols are selected and arranged in linguistically determined fashions. The re-
sponse mode most commonly associated with language is oral speech, which
can be defined as various phonemic responses arranged to create morphemes,
which, in turn, may be arranged to create grammatical utterances. The sym-
bols to be selected and arranged are various combinations of phonemic re-
sponses (morphemes), and the response topography is quite complex. Similar
conclusions can be made about the complexity of written language and manual
communication systems used by the deaf. All these communication systems
require a response topography in which the user must, in addition to selecting
and arranging symbols, actually produce each individual symbol. This is a
complex behavior in any response mode.

Premack’s response mode eliminated the need for a complex response topog-
raphy and, therefore, suggested a fresh approach to teaching language. He used
plastic shapes as symbols and required nothing more than the simple place-
ment of the shapes on a response board for responses. In such a system the
student is not required to go through the complex response sequences involved
in actually producing symbols (articulating, writing, or signing). However, in
order to respond appropriately he must still recognize the rules and principles
for correlating meanings and symbolic representations; he must still know
semantic and syntactic aspects of language. It seems reasonable that a response
mode similar to that used by Premack would have the effect of greatly simpli-
fying the language learning process by eliminating the requirement of symbol
production and thus facilitating language acquisition in children who could not
succeed if speech were required.

Premack’s work led to a functional analysis of language—a perspective that
eliminates the need to explain the cognitive parameters of language. His work
suggested that to learn language a child has only to learn discriminations
among different symbols, environmental events, and different sequential ar-
rangements of symbols. When the child appropriately matches specific ar-
rangements of symbols to environmental events, he is in fact demonstrating
language.

Finally, it is worth noting that such a symbol system eliminates the transient
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qualities of speech responses. The shapes remaining in front of the child make
it easier for him to monitor himself and correct his sequences.

Defining What to Teach

It is important for a programmer to define operationally what is to be taught.
Program goals such as teaching language or teaching linguistic rules and
principles are too vague. It is necessary to specify rules and principles as well
as the behaviors that will demonstrate their mastery.

Premack (1970) specified functions of linguistic behavior (that is, identifica-
tion and interrogation) and then designed response classes to demonstrate
these functions. He was intercsted in demonstrating linguistic functions in a
chimpanzee rather than in teaching communication skills to a child and thus
had considerable latitude in his selection of specific semantic and syntactic
elements to be taught. He chose semantic elements and designed syntactic
structures that would permit maximum efficiency in training strategies, but
that were not necessarily identical to those used by communicating humans.

The task of teaching children to communicate, of course, does not permit
such latitude. The language system of a child’s environment is a fact of life,
and, however inefficient it may be, is the one the child must learn. Thus, the
process of determining program goals for children requires not only a con-
sideration of language functions, but also a consideration of semanties and
syntax as they actually exist. In other words, the programmer must select
linguistic responses that will serve the communication needs of the child. In
the work reported here, it was assumed that it was not necessary to teach
language functions separate from environmental language systems, and that
the simultaneous teaching of the two would prove more efficient. To this end,
an attempt was made to define those operations that an individual might go
through to generate grammatical strings that would adhere to the rules and
principles and serve the functions of language.

The model generated by this work was in no way intended to simulate any
actual processes in which humans engage. For example, no attempt was made
to accommodate data describing the normal acquisition of language; the
normal development process does not appear to be efficient logically, and, in-
deed, some language-deficient children may fail to learn language because
of the inefficiency of that process. The model used in this work is intended
only as a definition of operations that can efficiently generate responses that
incorporate linguistic principles—processes that can function in helping to
determine sequences, specific steps, and behavior goals for programs.

A MODEL FOR LANGUACGE

Our current language model is quite large and complex, and no attempt will
be made to present it in its entirety. Rather, representative portions of the
model will be isolated to help the reader understand some of the program
rationale.
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The first step in the development of this model was an attempt to define
operationally two sets of rules and principles, each of which is an integral
part of language. Semantic rules consist of those used for the selection of
symbols to represent meanings. In writing, the symbol boy may be used to
represent a young male human. Syntactic rules determine the sequential ar-
rangement of symbols in a standard grammatical response. For example, in an
active declarative sentence, the subject noun precedes the verb, and articles
precede nouns. In the current analysis, semantic and syntactic systems are
treated separately, although each is certainly dependent on the other for
ultimate linguistic performance. It should be further noted that this means of
operationally defining syntactic and semantic systems was strictly for the pur-
pose of generating a workable model and was not intended, in any way, as an
argument relating to their treatment in linguistic literature.

Syntactic Model

The purpose of the syntax parameter of the model was to define operations
that would result in correctly arranged sequences of symbols. This is a com-
plex task if one attempts to consider all the transformations suggested in lin-
guistic literature. But, if the problem is approached from a functional perspec-
tive, it is somewhat simpler.

Skinner (1957) provided a reasonable and simple means of defining func-
tion when he presented the basis for distinguishing between tacts and mands.
For the purpose of this analysis these terms were interpreted as meaning that
a response might be directed more strongly toward either an antecedent or a
consequent event. Operationally, those responses designed to bring about
specific consequences are directed toward consequent events and are called
mands. All others, more strongly directed toward antecedent events, are called
tacts. The grammatical class called declarative sentences consists of tacts, and
the classes called interrogative and imperative sentences are mands. Interroga-
tive and imperative sentences are interchangeable at this level; they can serve
the same function. Thus, development of a functional syntax model becomes a
matter of describing operations necessary to gencrate two types of syntactic
strings—declarative and either interrogative or imperative sentences. Of the
latter two, interrogative forms were chosen because these appeared to have
more general applicability.

Interrogative and declarative sentence types have certain properties in
common. Both consist of one or more noun phrases and one or more verb
phrases with similar constituents. However, the interrogative sentence type is
usually marked by a question indicator (do and wh- words) or a change in
the sequential arrangement of constituents; the declarative “The boy is going”
has the same constituents as the interrogative “Is the boy going?” but an obvi-
ous word-order difference. The model can, in many respects, treat these sen-
tence types similarly, but is also equipped to handle their differences.

The current model consists of several components defining a series of opera-
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tions to generate grammatical strings (Figure 1). The first component is
designed to construct subject-noun phrases. The second component directs the
construction of the verb, and the third component consists of those operations
necessary to sequence the constituents of the noun phrase and the verb. Addi-
tional operations, such as the inclusion of wh- words for interrogatives, prepo-
sitional phrases, direct objects, and adverbs, are then included in the model,
and operations are delineated for forming compound or complex sentences.
Figure 1 is only an outline of the actual model and does not detail the numer-
ous discrete operations within each component. The actual model, at this stage,
does not permit many of the transformations referred to in psycholinguistic
literature, but it does appear to be adequate for grammatically arranging sym-
bols to represent any meaning.

Semantic Model

As mentioned earlier, the function of the semantic model is to delineate

SELECT* AND ARRANGE SYMBOLS
FOR THE SUBJECT NOUN-PHRASE

—T

SELECT AND ARRANGE SYMBOLS
FOR VERB OR VERBS

i

IDENTIFY THE FUNCTION OF THE

SENTENCE AND ARRANGE NOUN-PHRASE Ficure 1. Schematic of major modules of syntax.
AND VERB SYMBOLS ACCORDINGLY The asterisk indicates the point at which symbols
must be selected. The operations for selection are de-

_L fined in the semantic charts (for example, Figure 2).

IF ADDITIONAL DEPENDENT OR
INDEPENDENT CLAUSES ARE
NEEDED, RECYCLE AND ADD THEM

SELECT AND ARRANGE SYMBOLS
FOR ANY OTHER CONSTITUENTS
OF THE YERB-PHRASE
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operations necessary to select symbols. The semantic model, because there
are many functionally determined classes of symbols, consists of several differ-
ent parts. Each part defines the operations necessary for selecting a specific
member from that class. The operations are nothing more than a series of binary
discriminations, performed in specific sequences. The critical discriminations
and their sequences were logically derived using decision logic tables (Me-
Daniel, 1968) and schematized in flow-chart form. An example for such an
analysis appears in Figurc 2, where the operations necessary for proper selec-
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LISTENER?

1z
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e
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15
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USE_THE SYMSOL
FERALED FOR "IT"

USE THE SYMBOL
FOR "“SHE"
RETURH

=1 (10 SYKTAX
MODEL}

i

USE THE SYMBOL
FOR  *HEY

DOES
THE REFERERT
THCLUDE THE
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USE THE SYMBOL
= Tror vour L’

Is
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PERSON?

USE THE SYMBOL LA
> FOR  "WE"

| UST THE SYMBOL
P For Tt

Ficure 2. Flow chart of subject pronoun selection operations.

52 ASHA Monographs No. 18 1974



tion of subject pronouns are presented. The user, with a specific referent in
mind, enters the model and must answer the question “Is the referent either
the speaker or listener?” If the answer is no, the user exits that box from the
right side. If the answer is yes, the user continues vertically to the next box. He
continues to make similar decisions until he has eliminated all but one option
and is instructed to use a particular symbol. This schematic permits the user
to perform one semantic operation called for in the syntax schematic. The child
who learns those operations will be able to make such selections.

Obviously, similar schematics are required for the other classes within the
semantic systemn, Flow charts have been designed for the selection of members
of easily quantifiable classes such as articles and conjunctions. Other classes
with more members, such as prepositions, nouns, and verbs, are currently
being treated in part. That is, systems are being designed to handle only a
limited number of entries—vocabulary items chosen as those to be taught
earliest in the program sequences.

Application of a Language Model to Programming

With such a model, the matter of determining tactics for language training
becomes no morc complex than the process of programming any other care-
fully defined behavior. The model defines those binary discriminations, seman-
tic and syntactic, and a set of operations that will result in appropriate lin-
guistic responses. The program sequences can thus begin with responses
already in the child’s repertoire and then establish behaviors that indicate
mastery of each of the operations specified in the model.

For example, if we set out to teach sentences of the forin article + noun +
verb, we might begin by teaching the child to sequence properly any set of
three items cued in a particular way. We might color cue symbols: all article
symbols cued red, all noun symbols ycllow, and all verb symbols blue. The
child’s task, when prescnted with any combination of three of these symbols,
would simply be to arrange them, left to right, in the proper sequence—red,
vellow, blue. When he had learned this diserimination, he would be emitting
behavior with certain properties of syntactically determined sequences. The
sequence would be by color cue rather than svmbol function. Nevertheless, it
would be identical to the correct syntactic arrangement. A schematic for this
bebavior (Figure 3A) shows that the behavior represents only a very small
portion of the total model, but that it is an approximation of what is desired.

A next step would be to teach the child, through the semantic model, to
select appropriate nouns. Successful acquisition of such behavier would add
another box to the child’s performance schematic (Figure 3B) and make it
more closely approximate the final model. Figures 3C and D show the inclu-
sion of additional steps in which the child is taught to select verbs and articles.
In each step of the program, the index of language acquisition would increase,
and the schematic of the child’s performance would expand to more closely
approximate ultimate goals. The model, therefore, in addition to suggesting
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programming sequences, permits continual comparison of the child’s perfor-
mance, via his performance schematic, to the terminal goals of the programs.

There is another very reasonable application of the language model. The
child is exposed to a communication environment outside of any therapy room,
and he usually has opportunities to learn linguistic rules and principles there.
This generalization of the language acquisition process is probably critical
to successful language training, and its measurement could, therefore, pro-
vide useful information to the programmer. With a master model and the
child’s performance model, the programmer can observe samples of the child’s
linguistic performance and precisely identify those operations acquired outside
of therapy. Such information might then be used to develop program se-
quences further and to provide a rationale for deleting steps designed to
teach behaviors most children can leam outside therapy.

LANGUAGE PROGRAMS

Although the programs to be presented here do appear to have certain
implications for the clinical requirements of language training, they are not
intended for direct clinical application in their present form. Rather, they
represent on-going research. Their purposes, to date, have been to test the
feasibility of the language model and to begin to develop a program model
that might later be applied to the actual process of teaching functional lan-
guage to severely impaired children. Consequently, it has been necessary to
impose certain restrictions that would not be necessary, or even eflicient, in
actual clinical application. The purpose of presenting information here is not
to delineate clinical procedures but to report preliminary research and suggest
directions for additional research and eventual clinical application.

The nature of the children for whom such programs are being designed is
an important consideration. All children for whom data are available have
been residents of institutions for retarded children. All were at least eight
years of age when the data were collected, and none had been observed using
speech for communication. Similarly, none had been able to imitate speech
responses of more than one intelligible word. Some were enrolled previously
in language therapy in which they were asked to use a speech-response mode
and failed to make progress.

In addition, many of these children, when initially seen for therapy, would
not follow simple directions or show changes in frequency of responses that
the clinician provided consequences for in traditional ways.

The language programs to be presented here all have the following features
in common:

1. The symbols for various morphemes to be taught are geometric forms cut
from three-inch squares of masonite. Each form is marked on its face with
colored tape to indicate the grammatical class of the linguistic constituent
it is to represent {noun, verb, article, plural marker, and so on) along with

Carnier: Nonspeech Response Mode 55



the written representation (the latter primarily for the clinician’s use) of
the actual constituent.

2. The response board is a simple plywood tray similar to the tray of a chalk-
board. It is 24 inches long and divided into eight three-inch sections by
lines drawn on its face. Figure 4 shows the tray and a sample set of forms
to represent the sentence “The boy is sitting on the floor.”

reorerits
o
G e
i

e
ST isin o D i B

Ficure 4. Symbolic representation of “The boy is sitting on the floor” {writ-
ten with geometric forms).

3. The child’s response topography is essentially the same as that used by
Premack (1970) except that ordering of the forms is done horizontally
rather than vertically. It was felt that this might facilitate eventual transfer
to conventional reading and writing tasks if such a transfer was later
indicated.

4. In all program steps, the child is seated at a table with the response tray
directly in front of him. Before the child responds, the clinician places,
between the child and the tray, those geometric forms designated by the
appropriate step of the program.

5. In all programs, the children are on a continuous schedule. of reinforce-
ment for correct responses. Reinforcers are selected on the basis of child
preference before cach session. The most common reinforcers have been
pieces of candy, cereal, or a few drops of soda pop or water. No attempt is
made to provide consequences for incorrect responses.

6. The data recorded include pretest and posttest responses {correct and in-
correct), records of every correct and incorrect response in each step of
the program, and, where appropriate, probe-test performance indicating
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stimulus or response generalization. Records also include precise identify-
ing information about stimuli (geometric forms and, wherc appropriate,
pictures) and reinforcers. These data are kept with a cumulative recorder.
The cumulative record introduces two new parameters to the data: the
child’s rate of responding (responses/unit of time) and a measure of the
time required for the clinician to perform various operations.

The reliability of the records of correct and incorrect responses, stimuli pre-
sented, and reinforcers used has been predictably high. All discriminations
required of the record keeper are simple and clear, and the occasional scoring
of sessions by an independent chserver has indicated 100% agreement. The
reliability of the temporal measures provided by the cumulative recorder may,
however, be another matter. With the clinician activating the time markers
on the recorder when stimuli are presented and when the child responds, the
validity of these measures may be in question. Until validity is established, the

matter of reliability is a moot question.

Labeling Program

The first program in the serics was designed to teach a child to use 10 sym-
bols to represent 10 environmental events that might, ordinarily, evoke noun
responses. This program uses procedures similar to those often used to teach
single nouns to children. Picture stimuli represent each of the 10 objects, and
10 different geometric forms are used as the symbols. The pretests and post-
tests and procedures for administering this program are presented in Ap-
pendix A.

After the child has been pretested and program sequences to meet his indi-
vidual needs have been planned ( completion of the stimulus key), he is taught
that, when one form is between him and the tray and he is shown a picture,
he is to place the form in the tray. In the next step, he is presented a choice of
two forms, for example, a square for boy and a circle for girl, and, from one
trial to the next, he is shown a randomly selected picture of either a boy or a
girl. When he has responded correctly 10 consecutive times, another form is
added, for example, a square for boy, a circle for girl, and a triangle for man,
and pictures of the three nouns are presented randomly until 10 consecutive
correct responses have been emitted. The randomization procedure, at this
and all future steps, is designed to insure that about 30% of all pictures pre-
sented will be of the noun being learned at this step {for example, man) and
that the other 50% will be randomly selected from the nouns already leamed
in previous steps. This progression is continued until the child has met
criterion (10 consecutive correct responses) at a step on which all 10 forms
are in front of him and all 10 pictures have equal probability of being pre-
sented. He is then posttested. If he scores 100% correct, he is moved to the
next program. If he scores less than 100%, he is continued in this program,
learning the items failed in the posttest. The program is reviewed, the teach-
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ing of appropriate items continued, and the posttest repeated until criterion
is met.

This program has been quite successful with children for whom clinician
control and attending behavior were not serious problems. Such children
have progressed very rapidly (see Table 1 for a summary of the data), usually
completing the program in about two hours of training time. Error rates have
usually been below 10%, and most children have shown total retention when
retested one to two weeks after completing the program.

TapLE 1. Summary of data for 60 subjects completing the Labeling Program.

Total Total Training
Responses Errors Times (minutes)
Mean 895.86 86.98 125.38
Standard deviation 671.32 124.04 111.86
Range 58-3469 0-728 8.18-512.2

Unfortunately, the program has not been so successful with some children
who do not attend or who do not show responsiveness to clinician control
when first entered in the program. They show no apparent progress even after
several sessions in which they are required to do nothing more than place a
form on the tray. Such children have been removed from the program, run
through procedures for establishing clinician control, and then placed back in
the program. Under these circumstances some progress has been observed, but
it has been extremely slow compared to that of the other children.

It seems unlikely that the children who fail simply cannot learn the ap-
propriate discriminations, although such a possibility may exist for some. The
response topography (placing a form on the tray) is not a problem in itself,
although, just as speech responding may interfere with language acquisition,
this response class may be interfering with discrimination learning. For some
children, it may be nccessary to program more carefully the stimuli that are
to be presented, as Sidman and Stoddard (1966) did, or begin with responses
of even less complex topography similar to procedures suggested by Carrow
(1971} for testing. In addition to being a successful means of establishing some
basic language behavior in some children, the labeling program seems to be a
means for probe testing to determine which children may require even more
basic types of programs before acquiring labeling behavior.

Rote Sequencing Program

The second program of this series is designed to teach a child to arrange
sequentially from left to right, by color and number cues, eight geometric
forms in the response tray. The forms that are to be placed in the slot at the
left of the tray are always marked with one red stripe, which, in subsequent
programs, will indicate that that form is the symbol for an article. The form
for the second slot of the tray has one red marker to designate a noun. The
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form for the third slot has a green marker to designate a verbal auxiliary. For
the fourth slot a dark blue marker is used to designate a verb. The fifth slot
has a light blue marker to designate a verb ending (-ing or -ed), and the
sixth slot has a black marker indicating a preposition. The form for the seventh
slot has two red markers, and the form for the eighth slot has two orange mark-
ers, indicating by color that they are articles and nouns, but by number of
markers that they do not go in the subject portion of the sentence sequence.
If the child were to know the meaning of the sequences being constructed in
this program, all sequences would take the form article + noun + verbal
auxiliary + verb + verb ending + preposition + article + noun. This response
sequence, when established, is intended to serve as a rote-response skeleton
that will function as the vehicle for teaching the child the operations suggested
by the semantic and the syntactic models. At this level it does not function
communicatively, and, in that sense, is not syntactic performance. However, it
is precisely the same behavior that, emitted in a communicative context, will
serve as evidence of syntax acquisition. Figure 5, in which this behavior is
schematically represented, shows the child’s first actual approximation of the
syntax model.

Procedures in this program include pretests and posttests in addition to
program steps in which the terminal response topography is gradually shaped.
The child is pretested and, if he makes no correct responses, is first taught to
place a form with two orange markers in the last slot of the tray. This task is
learned easily because a wooden covering is placed across the tray, concealing
all but the last slot, and only one form is presented to the child. In the next
step, however, the last two slots are uncovered and the child is presented two
forms, one with two orange markers (noun) and one with two red markers
(article}. His task is to place the red-marked form in the first open slot of the
tray, then to place the orange-marked form in the last slot. When he performs
this task successfully without assistance, new geometric forms with the same
color markers are presented to him. To complete this step of the program he
must demonstrate generalization to the new forms, that is, demonstrate that
he is responding to the color markers. The teaching is continued until such
generalization is observed, and then a black marked form is added and the
next slot in the tray is made available. This process of adding forms, training
and probing for generalization, is continued until the child can take any set
of eight appropriately colored and numbered forms and place them, from left
to right, in the tray in their correct slots. He is then posttested to ensure his
generalization of color cues and the acquisition of the behavior.

The data for 60 subjects who have completed this program are presented in
Table 2. Most children show a pattern in which criterion is reached quickly
in the first lesson, attained more slowly in Lesson 2, and reached more slowly
still in Lesson 3. Most children seem to acquire the concepts of sequencing
and placing the new form in the slot farthest to the left, and the remaining
tasks are learned very quickly. Some do, however, have unusual difficulty with
the last two steps. The children who have been given this program have
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IN FRONT OF CHILD IS RESPONSE TRAY
AND 1 SYMBOL OF EACH COLOR (REDT,
ORANGE), GREEN, BLUE, LIGHT BLUE
BLACK, REDz, ORANGE2)

SELECT RED; SYMBOL {ARTICLE) AND PLACE
iT IN TAE FIRST SLOT QF THE TRAY

1

SELECT ORANGE7 SYMBOL (NOUN) AND PLACE
IT IN THE SECDND SLOT OF THE TRAY

SELECT GREEN SYMBOL (VERBAL AUXILIARY)
AND PLACE IT IN THE THIRD SLOT QF THE TRAY

|

SELECT THE DARK BLUE SYMBOL (VERB) AND
PLACE IT IN THE FOURTH SLOT OF THE TRAY

SELECT THE LIGHT BLUE SYMBOL {VERB
ENDING) AND PLACE IT IN THE FIFTH
SLOT OF THE TRAY

SELECT THE BLACK SYMBOL {PREPQSITION}
AND PLACE IT IN THE SIXTH SLOT OF THE TRAY

SELECT RED, SYMBOL (ARTICLE) AND PLACE
IT IN THE SEVENTH SLOT OF THE TRAY

I

SELECT THE ORANGEp SYMBOL {NOUN) AND
PLACE IT IN THE EIGHTH SLOT OF THE TRAY

Ficure 5. Operations performed by child
completing the Rote Sequencing Program,
Red: and Orange: are symbols for articles and
nouns that go in the subject noun phrase
{they have one color marker}. Red: and
Oranges are symbols for articles and nouns
that go in the prepositional phrase ( they have
two color markers).

TabLE 2. Summary of data for 60 subjects completing the Rote Sequencing Program,

Total Total Training
Responses Errors Times (minutes}
Mean 1761.28 136.86 199.35 :
Standard deviation 1886.60 177.52 217.20
Range 179-9125 5-1119 16.68-908.7
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learned the rote sequencing performance in a mean time of about three and
one-half hours and maintained the behavior in subsequent programs.

Subject Selection Program

When a child enters this program, he has learned to select symbols (subject
nouns) out of context, and he has learned to sequence, by rote, the eight
constituents of one sentence type. This program was designed to combine
these two behaviors, that is, to teach the child to select and sequence in one
series of operations. The flow chart for these operations (Figure 6) is a step
closer to that of the master language mode! discussed earlier in this writing.

Betore entering the Subject Selection Program, the child is again posttested
on the 10 nouns learned earlier in the Labeling Program, since the retention
of that behavior is necessary for performance on this program. If he makes
errors in that test, the Labeling Program is repeated until posttest criterion is
met.

The child is then pretested for behavior in the Subject Selection Program.
In this pretest, only five of the nouns taught in the Labeling Program are used.
The child has in front of him the geometric form symbols to produce a com-
plete sentence appropriate to a picture to be presented, just as he did in the
Rote Sequencing Program. But, mixed in with these are four additional sym-
bols representing inappropriate subject nouns. When the child is shown a pic-
ture, he is to select the correct article and place it in the first slot of the tray,
select the correct subject noun and place it in the second slot, and then place
properly, by color and number cues, the other constituents of the sentence.
This procedure is used for five different sentences, each with a different sub-
ject noun.

If the child does not successfully complete the pretest scoring 100% correct,
he begins the program in which only the other five nouns from the Labeling
Program are used. Since he has already learned the behaviors required in the
program, but has learned them in response to different types of environmental
events, the responses required throughout this program have the same basic
topography (described in the preceding paragraph); but the events used to
evoke the responses are varied to approximate gradually the final desired con-
ditions, Two parameters of these evoking events are varied systematically. The
child begins with only two subject-noun options. Then, as he progresses, he
is presented three, then four, and finally five possibilities. Similarly, at any
level where the number of options is being held constant (two, three, four, or
five), the sequence and manner in which the geometric forms are presented
are changed gradually (Figure 7). That is, in the first step the child is pre-
sented only one form, the article from the first slot of the tray, and then, after
correctly placing that form, he is presented the forms for the appropriate
number of noun options. Finally, after selecting and placing the noun, he is
presented the forms for the rest of the sentence. In the second step the article
and noun forms are first presented simultaneously, the responses with these
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IN FRONT QF CHILD IS RESPONSE TRAY
ALL SYMBOLS FOR THE CORRECT
SENTENCE AND 4 SYMBOLS FOR
OPTIONS GF SUBJECT NOUN.
PICTURE' IS SHOWN TO CHILD

SELECT THE REDy SYMBOL AND PLACE
IT IN FIRST 5LOT OF THE TRAY

I

SELECT ORANGE, SYMBOL
APSROPRIATE T8 PICTURE

|

PLACE ORANGE, SYMBOL IN SECOND
SLOT OF RESPONSE TRAY

|

SELECT GREEN SYMBOL AND PLACE
IT IN THIRD SLOT OF THE TRAY

i

SELECT DARK BLUE SYMBOL AND PLACE
IT IN THE FOURTH SLOT OF THE TRAY

1

SELECT THE LIGHT BLUE SYMBOL AND
PLACE IT IN THE FIFTH SLOT OF THE TRAY

SELECT THE BLACK SYMBOL AND PLACE
IT IR THE SIXTH SLOT OF THE TRAY

[

SELECT THE RED, SYMBOL AND PLACE
IT IN THE SEVEN?H SLOT OF THE TRAY

|

SELECT THE ORANGE SYMBOL AND PLACE
IT IN THE EIGHTH SLOT OF THE TRAY
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pleting the Subject Selection Program.
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forms completed, and the forms for the rest of the sentence presented. In the
third step, forms for the sentence are presented at the same time but placed in
two separate groups on the table—article and subject noun options in one
group and the rest of the sentence in the other group. In the fourth step, the
article and noun groups are placed together and the other forms are placed
randomly around that group. In the final step all forms are mixed on the table
in front of the child.

Criterion for completing this program is successful generalization from the
behavior specific in the pretest. Probes for testing this behavior are made
periodically throughout the program and continued until criterion is met,
demonstrating that the child has learned the operation of noun selection in
conjunction with the sequencing behavior.

The program for teaching this behavior, presented in Appendix C, is lengthy,
primarily because of its experimental nature. The gradual changing of the
evoking events adds many steps to the program, and the frequent probe tests
and procedures for going back to the Labeling Program to teach new nouns
make the program, when visually inspected, appear to be extremely long.
Although this kind of care is necessary to answer research questions, the data
indicate that, for many children, several of the steps that add to the program’s
length probably will be unnecessary for clinical application.

The children for whom data are available in this program (see Table 3)
typically show some of the target performance during the pretest, Some (as
in the Labeling Program) select the proper subject nouns and place them in
the tray, but ignore the rest of the forms. Others, as in the Rote Sequencing
Program, place forms with the correct color and number markers in the ap-
propriate slots, but do not properly select correct subject nouns. Many chil-
dren actually begin combining the two behaviors and respond correctly in
several of the pretest items.

TasLE 3, Summary of data for 50 subjects completing the Subject Selection Program.

Total Total Training
Responses Errors Times (minutes)}
Mean 75.52 11.16 75.83
Standard deviation 75.51 30.66 74.24
Range §-388 0-214 9.7-328.63

Typically, program time for these children has been very short. In fact,
most children have met target criterion in the probe test following the first
step of the program in which only two choices for subject nouns were avail-
able. The mean training time for the program has been about 1.25 hours.

Verb Selection Program

This program is similar in structure to the Subject Selection Program, but
there may be a subtle difference in the nature of the learning process required
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IN FRONT OF CHILD IS RESPONSE TRAY
ALL SYMBOLS FOR A SENTENCE PLUS
4 SUBJECT NOUN OPTIONS AND 4
VERB OPTION SYMBOLS. CHILD
1S SHOWN A PICTURE

]

SELECT A REDy SYMBOL AND PLACE
IT IN THE FIRST SLOT OF THE TRAY

SELECT THE ORANGE SYMBOLy
APPROPRIATE T THE PICTURE

PLACE THE SYMBOL IN THE SECOND
SLOT OF THE RESPONSE TRAY

PLACE THE GREEN SYMBOL IN THE THIRD
SLOT OF THE RESPONSE TRAY

l

SELECT THE DARK BLUE SYMBOL
APPROPRIATE TO THE PICTURE

i

PLACE IT IN THE FOURTH SLOT
OF THE TRAY

SELECT LIGHT BLUE SYMBOL AMD PLACE
1T IN. THE FIFTH SLOT QF THE TRAY

]

SELECT THE BLACK SYMBOL AND PLACE
IT IN THE SIXTH SLOT OF THE TRAY

1

SELECT THE RED» SYMBOL AND PLACE
IT IN THE SEVENTH SLOT OF THE TRAY

1

SELECT THE ORANGEp SYMBOL AND PLACE
IT IN THE EIGHTH SLOT OF THE TRAY

Fieure 8. Operations performed by child com-
pleting the Verb Selection Program.
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of the child. Before beginning the Noun Program, the selection process had
already been taught in the Labeling Program. In the Verb Selection Program,
the selection process is taught at the same time all previously learned behaviors
are being required, that is, in context. The schematic of the terminal be-
havior, again a step closer to that of the master language model, is presented
in Figure 8. This program is not presented in the appendixes because of its
similarity to the Subject Selection Program.

The Verb Selection Program is very similar in basic structure to the Subject
Selection Program in that the general response topography is held constant
throughout and only the evoking events are varied. In Step 1 the child is
presented forms for the appropriate article, for all nouns previously taught,
and for the appropriate verbal auxiliary. He is shown a picture, and, after
completing this first part of the sentence, the verb option forms are presented.
Finally, the forms for the rest of the sentence are presented. In the next step,
the forms (including noun and verb options) through the sentence verb are
presented, that part of the response completed, and the rest of the forms pre-
sented. The same basic five steps used in the Subject Selection Program “are
used. Then another verb is added and the procedures for Steps 1 through 5
repeated. In this work only five verbs have been taught to each child, but it
is reasonable to conclude from the children’s performance that the procedures
could be used to teach a greater number of verbs if this were desired.

The data for this program (Table 4) show rapid acquisition of verb selec-
tion, with a mean training time of under two hours. However, it should be
noted that some children have unusual difficulty with the first two verbs and
thus require much longer training times.

TabLE 4. Summary of data for 30 subjects completing the Verb Selection Program,

Totgl Total Training
Responses Errors Times (minutes)
Mean 412.13 108.63 363.42
Standard deviation 421.93 137.70 453.12
Range 57-1660 3-552 59.15-2240

DEVELOPMENT OF ADDITIONAL PROGRAMS

The Verb Selection Program essentially completes the program model re-
quired for teaching a sentence of a specific structure, in this case, article
+ noun + verbal auxiliary + verb + verb ending + preposition + article +
noun. In other words, children should learn to use the additional constituents
to pluralize and select verb tense following the same basic procedures em-
ploved in the Verb Selection Program. Rather than verbs being varied, as in
the Verb Selection Program, options for other constituents, such as articles
or prepositions, might be presented. Some data are available regarding such
an application of the program model to nouns in prepositional phrases. These
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data show patterns and rates of acquisition that are very similar to those ob-
served in Verb Selection Program data. Figure 9 illustrates the general nature
of the child’s task after completing this program.

When children have learned to select various symbols and arrange them
appropriately for this type of declarative sentence, a reasonable progression in
the programming might be to begin to teach the child, using symbols already
learned, to produce other declarative sentences with different syntactic struc-
tures. For example, the child might be taught that certain situations do not
call for responses with prepositional phrases, but, rather, call for responses
with direct objects or adverbs following the verb. Such training has not yet
been undertaken, but it is hypothesized that the program model for such
training will include steps similar to those of the Rote Sequencing Program,
except that the child will be permitted options in sequences. The choice of
options will be determined by characteristics of the evoking events. For exam-
ple, a picture of a boy sitting on the floor might call for production of the
prepositional phrase sequence, while a picture of a boy eating candy might
call for a direct object construction. It seems reasonable that a child could
learn such discriminations if he could learn some of the others in previously
completed programs.

It is anticipated that procedures similar to those used to teach declarative
sentence discriminations will also be used to teach interrogative and perhaps
imperative sentences. During this process, vocabulary could also be easily

expanded.

APPLICATION OF PROGRAMS

As previously mentioned, these programs currently are being used on an
experimental basis, and they are far from ready for effective clinical applica-
tion. However, there are certain implications of this preliminary work that
may have direct application to clinical procedures.

Effectiveness of Nonspeech Symbols in Language Training

First, as suggested by Premack (1970), it seems clear that the process of
language acquisition can be separated from complex response topographies
such as speech, writing, and manual signing. Further, this work suggests that
many children who typically learn very slowly when speech responses are re-
quired can learn language (rules and principles) when the symbols are pro-
vided for them. This does not mean that all language-handicapped children
should learn language in a nonspecch response mode, but it does indicate that
such an approach might be effective and efficient for many who have particular
difficulty with more traditional approaches.

Indications are, however, that even this type of approach to language train-
ing may be too complex for some children, The programs using the nonspeech
symbols, reported in this work, appear to be effective with some of the children
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1. Stimuli presented. 2. Places first article forms,
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3. Selects and places subject noun. 4. Places verbal auxiliary form.

5. Selects and places verb.

6. Places verb ending form.

Ficure 9. Sequential performance of child completing the Object of Preposition Program.
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Places preposition form. 8. Places second article.

3. Selects and places object of preposition.

for whom they are intended. Still, more basic programming is indicated for
nthers.

T'ransfer to a More Functional Response Mode

A major problem with a responsc mode such as the one being used here is
the obvious fact that the specific communication system being taught to the
child is not likely to be functional in an environment where other symbol sets
such as specch are used. There seem to be several ways of approaching the
problem of making language functional outside the therapy setting. One such
approach was used in some of the carlier pilot work with these procedures. As
children “wrote” responses with the forms, the clinician spoke the words being
represented. Many children began imitating these words and soon the clini-
cian’s utterance was faded and the child continued emitting the speech re-
sponses. Reports on one such child, after less than a year of therapy, indicate
that he is beginning to speak in other environments and is using some of the
complex grammar taught in therapy. This approach is not yet built into the
program and cannot be carefully evaluated at this time, but clinical experience
does suggest it may be very effcctive for some children. Eventually, variations
of the nonspeech program, designed specifically for clinical application, will
nrobably include such procedures.
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A second obvious approach has not been investigated at this time but will
quite probably be necessary for some children. This approach would involve
carefully programmed transfer of the application of linguistic rules and prin-
ciples to another, more functional response topography (that is, speech, writ-
ing, or manual signing). The nature of such programming would likely be
shaping functional respounses and gradually substituting them for the geometric
forms.

Finally, it might be reasonable, in certain very structured activities, to use
the geometric forms for actual communication. The children who are candi-
dates for nonspeech programs presented here are typically children who are
also engaged in learning certain basic nonlanguage skills, such as putting on
clothes. In those cases where communication between teacher and child might
facilitate learning, it would be possible to teach the child language responses
appropriate to a specific nonlanguage behavior and introduce a set of forms
and a response tray into the other learning situation. The teacher using the
written words on the forms as cues would arrange the forms to represent
instructions, and the child could ask questions and provide other types of
appropriate feedback. Such procedures could be initiated easily where se-
quences for teaching nonlanguage behaviors were specified carefully and
when teachers of those skills were willing to cooperate. This type of functional
usage of the geometric forms is certainly not the ideal, but it might be ex-
tremely useful for making all of the child’s learning experiences more efficient
and for demonstrating the power of communication to him.

Initiating Training in Ancther Response Mode

It should be mentioned that neither the language model nor the program
model discussed in this work need be restricted in application to training
procedures using the geometric form symbols. Although there is no evidence
in this work to validate the application of the models to language training
using other response modes, it does seem logical to make such a generaliza-
tion. The application of such models to langnage therapy to teach speech or
manual signing might greatly simplify the programming task of the clinician
and result in very specific program strategies that might enable some clinicians
to be very precise in describing their therapy and its relation to the total
process of language training. Such a switch in the response mode would in-
volve no program changes cxcept slight variations in specific evoking events
and criteria for calling responses correct.

Nonessential Parameters of the Program Model

Although lack of substantive data makes positive conclusions impossible at
this time, the data from performance on the Verb Selection Program strongly
suggest that the Labeling Program is probably not essential to the language
intervention process for many children. If children learn verbs in context as
they do in the Verb Selection Program, it would seem reasonable that they
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might learn various other constituents in context. If such is the case, the Label-
ing Program is not necessary for teaching nouns per se. It might, however, as
suggested earlier, serve either as a convenient means of beginning discrimina-
tion training at a simple level or as a source for certain kinds of prognostic or
diagnostic information.

UUse of More Functional Evoking Events

All the work presented here has used pictures as events to evoke responses;
however, although pictures were the most convenient stimuli for this kind of
experimental work, their use in clinical application is certainly questionable.
A child in his out-of-therapy environment is scldom asked to respond to
pictures, Rather, he is faced with environmental events, such as questions,
bladder pains, sensations of hunger, and the like. It would seem much more
functional to teach responses to such situations to a child so that responses
learned in therapy could be easily used to generate consequences in his every-
day environment. Descriptive information about the environment and activi-
ties of children could be inspected to deduce specific linguistic responses that
might have high probabilitics of being used. These responses could be taught
using the same language and program models.

CONCLUSIONS

The purpuse of the work reported here has been to begin to develop two
models—one for operationally defining goals for language intervention and
the other for specifying actual program sequences. This research appears to
have clinical implications but has not yet advanced to the point where the
programs presented should be recommended for actual clinical application.

In operationally defining language program goals, the unmanageable num-
ber of correct linguistic responscs was viewed in terms of two of its com-
ponents—an operationally defined semantic system and an operationally de-
fined syntactic system. Each of these, cxcluding dialectical variance and
temporal change, can be treated as a finite set and, if defined separately, should
permit a quantifiable, all-inclusive description of language. Tactics for de-
veloping a language model were derived from functional analysis as suggested
by Premack (1970), linguistic literature, and logic systems. The results of
such analysis have been used as rationale for programming tactics.

The language programs presented in this paper are unlike traditional lan-
guage programs in a number of ways. It was assumed that the complex na-
ture of the speech response system often interferes with language acquisition
when speech-response-system responses are required in language remediation.
Therefore, a nonspeech response mode, similar to that used by Premack
11970), was substituted for speech. In this mode, geometric forms function
as linguistic constituents and the child has only to select and correctly arrange
forms appropriate to the meaning to be conveyed.
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A second feature of these programs is derived from the results of the linguis-
tic analysis. The child is taught, very early in the programming sequence, to
produce grammatically correct sentences by rote. These sentences are not
necessarily meaningful to the child but are grammatical responses to the
stimuli presented. The effect is that the child always uses complete responses
and is never reinforced for a partial response as he is in the response-shaping
strategies more commonly used in language therapy. Complete responses are
established by rote and, as they are repeatedly evoked, the child is taught the
differential functions (meaning) of cach of the constituents of his response.

A third featurc of these programs is that they follow logical rather than
developmental sequences. In most instances the two models suggest similar
sequences but, where they do differ, the directions indicated by the logic
model appear to have higher probabilitv of improving overall language func-
tions.

The specific programs presented in this paper include (1) a program to
teach a child to label, (2) a program to teach a child to arrange geometric
forms of varying grammatical classes into their correct syntactic order, (3) a
program to teach a child to sclect correct subject nouns and use them in sen-
tences, and (4} a program to teach a child to select correct verbs and use them
in sentences.

These programs are still in need of at least two kinds of refinement. First,
there remains a need for effective procedures for children who do not progress
significantly in these programs. Second, there is a need for considerable work
in preparing the programs for clinical application. If these needs can be met,
this approach to language intervention may become useful in the process of
teaching severely impaired individuals.

ACKNOWLEDGCMENT

Some of the work reported and discussed herein should be eredited to the following
federally funded projects: NICHHI 00870, NICHHD 05088, and OEG-0-71-0449(607).
Joseph K. Carrier, Jr., is a research associate with the Bureau of Child Research, University
of Kansas, Lawrence, Kansas, and Parsons Research Center, Parsons State Hospital and
Training Center, Parsons, Kansas.

REFERENCES

Canrow, E,, Assessment of speech and language in children. In J. E. McLean, D. E. Yoder,
and R. L. Schiefelbusch (Eds.), Language Intervention with the Retarded: Developing
Strategies. Baltimore: University Park Press (1971).

McDanier, H., An Introduction to Decision Logic Tables. New York: Wiley (1568).

Puentack, D., A functional analysis of Janguage. J. exp. Anal. Behav., 14, 107-125 (1970).

Scamint, M. J., CARRIER, ]., and Pamsoxs, 5., Use of a non-speech mode for teaching lan-
guage. Paper presented at the Annual Convention of the American Speech and Hearing
Association, Chicago (1971).

Sipman, M., and Stoppary, L., Programing perception and leaming for retarded children.
In N. Ellis (Ed.), International Review of Research in Mental Retardation. New York:
Academic {1966).

Sxinwer, B. F., Verbal Behavior. New York: Appleton-Century-Crofts {1957).

72 ASHA Monographs No. 18 1974



APPENDIX A
Labeling Program

This program is designed to teach a child to label, that is, to use symbols to represent
stimuli from the environment.

In this program the stinuli to be used are pictures {of a man or a dog, for example) and
the symbol for each picture is a different geometric form cut from masonite (triangle =
man, circle = dog). To label, the child must select (from a group of forms in front of
him) the one representing the stimulus presented and place that form on a response tray
similar to the tray on a chalkboard.

Entry Behavior. Before entering the program, the child should be attentive (look at
pictures shown Dy the teacher) and responsive to some external control (interact with the
teacher in a play sttuation and show comsistent increase(s) in frequency of responses that
are responded to contingently by teacher-administered events),

Terminal Behavior. Upon completion of the program, the child will be able to label, in
the described fashion, 10 objects represented in pictures.

Contingencies. Specific reinforcers are not designated in the program because of the
tremendous variance from child to child. A reinforcer is anything presented after the
rasponse that results in an increased frequency of the response. For most children pieces
of candy, cereal, a few drops of soda pop, or a similar edible item will be effective. For
others, verbal praise or a pat on the arm mav be adequate. The teacher should begin by
liypothesizing a reinforcer and viewing its effect (on a record sheet). If the child is not
learning and has met entry criteria, a new reinforcer should be fried.

Administrative Sequences. The program should be preceded by a pretest (Labeling
Program Test). After completion of this test, a guide to program sequences, tailored to the
needs of the individual child, should be prepared (Stimulus Key Construction). All les-
sons of the program are then administered { Labeling Program), and upon their completion
the Labeling Program Test is repeated as a posttest. If the child does not complete this
test with 100% accuracy, a new stimulus key is constructed and he repeats those parts of
the program with which he is having difficulty. He continues to recyele through the entire
sequence until he scorves 100% correct on the posttest. He then goes to the next program.

Labeling Program Test Record Sheet

Name » = correct
Date X = incorrect
Pretest Posttest 1
Form Form Form Form
No. Response No. BResponse No. Response No. Response
1 5 1 5
2 4 2 4
3 3 3 3
4 2 4 2
5 . 1 5 1
B 10 6 10
7 9 7 9
8 8 8 8
9 7 9 7
0 §] 10 6
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Stimulus Key Construction

Materials

1. Stimulus Key blank and pencil

2. Labeling Program Test Record Sheet

Procedures

1. Identify the numbers of all items missed on the Labeling Program Test,

2. Enter each of these numbers, one item per row, in the blanks in Colun A of the
Stimulus Key. Stop when each error number has been entered once.

3. Identify the numbers of all items with correct responses on the Labeling Program Test.

4. Enter all these numbers on the Lesson 1 row of Column B of the Stimulus Xey. If there
were no correct responses, enter (.

5. In the next row of Column B, enter all items from Columns A and B of the preceding
row.

8. Continue Step 5 until Column B has an entry in every row for which there is an entry
in Column A.

7. Go to the Labeling Program.

Stimulus Key

Lesson No. Box A Box B Completed

20

76 ASHA Monographs No. 18 1974



‘S pur sy pajoses Awopuel SUIBI0D SUWN[0d Jo SIS B Aldwns st (229 pajuaserd jou) IS UOHIIOS WOPUBY YT,

ey

ST} 10§ J991[S PIeOSX
33 Jo JuE[q pasnun
151 oYy UO Iaguunit
ampotd a1y pue Y

ue plodady JaFI0IUL Bl

€

dayg 03 09y goasoous 31

'z doyg o1 09 poanod ;1

e
SIf} 10J J29YS PIOOaX
SUp JO Mue[q pasnun
1Sy By} ue sAquInU

amyord a1y pue L1
T pIooay [joauor J]

-Bungiou ogy :prass02ut I

*B0I0FUIBY] P00 IT

"A¥I} UO W0} SUO UL}
3108 mvum_m 10 Aen uo
ur1of Suryoyewn aaepd jou

S0P PIYD IIALLOIUS

ey wo unoej Jugojewr
saoepd plUD 024L0D

¥ o[ g ol
amgord ayy ppige moys 1

dayg yxap ayp 132)98

asuodsay ayp puooay

saouanbasuon)
apiaoig

asuvdsay
oY) aypnnast

asuodsay oy oyoay dag .

-AB1} pue pry? UssAaq AT o g pue y safig ut sampid ayy Jo yoea 103 wiiog suo s0eg
“O[[E} uO { A1 Ul ADY sn[numg Jo ¢ umin) ur (Aue g) (s)emomnd soe[g
"3} U Y LT UL ABY SUUINUKS JO Y UWnjor) ul sanyord sovlg

Loy snpruugg oYy wouy uossa| paapdwooun Jsay Ay 0[RS

‘DAO(E PAITIPUL ST s[eLRew afueily
‘7 [BULY IS OU} IS(JUINMU PUE J33Ys PIodaL U0 (U0 08 puw ‘ajep ‘swed) uopeuauojur Fuidjnuopt piooay

ey Wl PIYD )

Aen asuodsay __]
3[qe1, —
S0 O —
v apg
.—CW m—ﬁmm.ﬂ uo QUﬁ—n,H —1
i L
hcm ﬂﬁﬁ.&# o QUN—& -~
sarnyord gt

10

o B aQ

pm;/ s1a010JuLey
e

Lay] snpnuang ~

]

évﬂwm EOHVQNMM
w@@—*w .T.—OUUHM
ITBUD Ul 1AYIEa],

wpidory Fugaqo

Moo ‘asioy ‘puq ‘w2 ‘dop
fiquq “fipp) ‘umu 143 fiog

spenIa ey
jo swadueny

wpidorg ayp Suussnapy

—ed e S

widorg unaispunupy adofag

SWIIO] 3)IUOSEUT T
sexmgord o

#15T] UONDI[AS Wopuey
Ae1g,

pouad pue jaayg

proosy wefory Juipqe]
SI19010JUTAY

{ parepdwion) Layf snnung
SIULAIDRY

Heied =fadord

Canmer: Nonspeech Response Mode -77



¥
daig o 09 :oancout Iy

“pasn 3snf axmord

aures o) ‘esuodssr 351y
atqy 103 ‘esn pue ‘7 dayg
0] Yorq 08 ‘W IaquImu

-asuodsar jse| Iy}
10] T8 SN} 9pISaq ¥
ue PIODIY 0ase0u} JT

‘asuodsor 3sg(
a1} 10§ YIewW o) Splsaq

URIOJ JO0LI00 A 0]
yuiog esuodsex jse[ oyl
10] posn aampowrl ames
o% PIge moyg -urerd
-oud oy Supeistumuepe
a10j9q o1em Lot sE

99§ PIOISI S} UO [BLL
MIU B UISY] 1J02u400 JT A B PICOSY 3094407 ] 1 d;ig se aweg 1 dayg se owreg S[BLIBUL [[& 2Furiry Iy
©
dalg 01 09 goauoow 31
*( aaedorg
a3 Sureysmmupy, }
1 doyg ye uosso 1xau
oy widaq pue (sA0qE)
LJueiforg Sunssmnupy
a1039¢g, WIOIf SOINp
-aooud yeador qou Jp (g 10 V)
1891, weadory Surpaqey oprd jetpy wory simord
oy o) oF Aoy snnung ® p[yo Moyg I pasn
Y} U0 u0ssI| 15%[ St 2A®Y] NOA )EDIPUL O}
SeM styp 3 “Aoy sn[nung Iape] 1=} Ydnoayy ouy
uo _paajduos, | wossay € MBI "IST[ UONO[dS
B iRy Csosuods WIOPUEL 89U} WOLJ 1039
-1 PBIICD DARNOASUOD pesnun jsuy g} Jo9[ag
0T sospdwon 1o toi19 ue ‘urerford Bupeistunupe
soyewr pryo [mun g doig a10J9q s1am Aeyy se
SNUNUOYY 10024100 ] 7 dayg se awreg ‘1 dayg se aureg ‘1 deyg se sweg speu=Br (e oSuruy z
dayg 1xa N oYy3 199)85 asuodsay ayp proasy saouanboastio ) asuodsay asuodsay ayg oyoay dag
aPIROLT Y opompay

(0D} woidosy Fuyeqoy

No. 18 1974

78 ASHA Monographs



"pepey Afeopeid st ySnoup-fumnd, w paapeaw oouvisisse oy uep pue asuodsar pouws ag) JBnoay
md,, Aeorsdyd 11y st ppge o yorga ur wieioxd youerq peouonbas Ajnyeres v st 3 -eaoy pajuasard jou st wmSorg Swdege-puriy o
T g ST PP S yory youesq p 1[n¥ 131§ { P d Sudvyg-puvy o4

juresforg Surdeyg-puey
A} 0} 09 LU §]

‘¢ daig
01 You( 09 J2sLL0d ]

-asuadsaz y5e] ayp

10J yrew oy} eplsaq ¥
ue pIoday :panocour J[

-asuodsor 5|
O} I0J IBUT y) SPISag
~ B pIOD9Y 02400 J]

T AHU..—W SE oueg

“Ae1) ayy 03 uay

PUB TLIOJ 1931100 1)

0} g ot ysnf
sem 9 yorm uo aanpnd
A PP soyg ueid
-oxd oty Hupsysiurupe
AP UM A se

1 dapg s oureg seELLYenL e afurny ¥

dayg 122 ] oY1 123195

asuodsayf oy pioosy

saouanbasuoy
apraoid

asuodsay
Ay apngoany

asuodsay ayg oyoonsg dng

(man) wnaior g Fepogn

79

CaRrmeR: Nonspeech Response Mode



Labeling Program Record Sheet

Name

Date

Lesson No.
Trial No.

Form
No.  Response

Total

L.esson No.
Trial No.

Form
No.

[

10
Total

APPENDIX B

Rote Sequencing Program

Response

This program is designed to teach a child to arrange sequentially eight geometric forms

in a tray in response to color and number cues.

Entry Behavior. Completion of the Labeling Program.
Terminal Behavior. Upon completion of this program the child will be able to sequence
properly any set of appropriately color/number cued geometric forms.

Contingencies. Same as in Labeling Program.

Administration Seguences. The program should be preceded with the pretest. The begin-
ning lesson is then selected {Rote Sequencing Lesson Selection) and the program adminis-
tered. After completing the program for all lessons, the posttest is administered (same as
pretest) and the child either recycled through parts of the program or moved on to the

Subject Selection Program.
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Rote Sequencing Program Test Record Sheet

Naine
Pretest:
Date:
1. The boy is sit ing on  the  {floor
2. A girl s walk ing on  the  bed
3. The lady is stand chair,
4. A man is play ing on the sidewalk.
5. A  baby s sit ing  on  the grass.
Posttest
Date:
1. The boy is sit ing on the floor,
2. A gl is walk ing on the  bed.
3. The lady is stand ing on a chair.
4. A man is play ing on the sidewalk.
5. A bhaby s sit  ing  on the grass.

Rote Sequencing Program Lesson Selection

If the child has not completed Lesson 1, he is on Lesson 1.

Construct a pile containing the forms for floor, chair, bed, grass, and sidewalk,

If the child has completed Lesson 1 but not Lesson 2, he is on Lesson 2.

Construct the pile for Lesson 1 and a pile containing the forms for the and q, with two
red markers,

If the child has completed Lesson 2 but not Lesson 3, he is on Lesson 3.

Construct a pile for Lesson 2 and a pile containing the form for on.

If the child has completed Lesson 3 but not Lesson 4, he is on Lesson 4.

Construet a pile from Lesson 3 and a pile contzining the form for ing.

If the child has completed Lesson 4 but not Lesson 3, he is on Lesson 5,

Consh'l;_\ct a pile for Lesson 4 and a pile containing the forms for sit, stand, walk, lazy,
and .

. 1If the child has completed Lesson 5 but not Lesson 6, he is on Lesson 6.

Construct a pile for Lesson 5 and a pile containing the form for is.
If the child has completed Lesson 6 but not Lesson 7, he is on Lesson 7.

Construct a pile for Lesson 6 and a pile containing the forms for boy, girl, man, lady,
and baby.

. If the child has completed Lesson 7 but not Lesson 8, he is on Lesson 8.

Construct a pile for Lesson 7 and a pile containing the forms for the and g, with one
red marker,
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Rote Sequencing Program Record Sheet

Session
Name Date
No. of
Lesson No. Step No. PartNo. Prompts Artl N VA V ing Prep Ari2 N2

1

2

3

L

.

.

50

APPENDIX C

Subject Selection Program

This program is designed to teach a child to select subject nouns and place them in
context. It is essentially a combination of the behaviors taught in the Labeling Program and
the Rote Sequencing Program.

Entry Behavior. Completion of Rote Sequencing Program,

Terminal Behavior. Upon completion of this program the child will be able to select
from those nouns taught in the Labeling Program subject nouns appropriate to stimulus
pictures and use them in sentence sequences.

Contingencies. Same as in Labeling Program.

Administration Sequences. The program is preceded by a posttest of behavior tau%ht in
the Labeling Program, review of that program if necessary, and a pretest of behavior
specific to this program. The beginning Iies:son for the child is then seﬁ)ected and the five
steps of the program begun. Following completion of each step in each lesson, a probe test
is administered to examine generalization and the child continued in the program until he
has successfully completed the posttest.
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Subject Selection Test Record Sheet

Name Date
Posttest Pretest
Lesson No.  Purt No. No.of Prompts Artl NI VA V ing Prep A2 N2

1
2
3

10

Subject Selection Program {SSP} Lesson Selection

1. If the child has not completed Lesson 1, he is on Lesson 1.
Use the symbols for “The (cat, dog) is stand ing on the floor.”
USE pictures for “The cat is standing on the floor” and “The dog is standing on the
Qor.
Place the dog picture in the A pile and the cat picture in the B pile.
2. H the child has completed Lesson 1 but not Lesson 2, he is on Lesson 2.
Use all symbols from Lesson 1 plus the symbol for bird.
Use all pictures from Lesson 1 plus a picture of “The bird is standing on the floor.”
Place the dog and cat pictures in Pile A and the bird picture in Pile B.
3. If the child has completed Lesson 2 but not Lesson 3, he is on Lesson 3.
Use all symbols from Lessen 2 plus the symbol for horse,
USE all pictures from Lesson 2 plus the picture of “The horse is standing on the
oor.
Place the dog, cat, and bird pictures in Pile A and the horse picture in Pile B.
4, If the child has completed Lesson 3 but not Lesson 4, he is on Lesson 4.
Use all symbols from Lesson 3 plus the symbol for cow.
Use all pictures from Lesson 3 plius the picture of “The cow is standing on the floor.”
Place the dog, cat, bird, and horse pictures in Pile A and the cow picture in Pile B,

When the lesson is selected and materials arranged, go to the Subject Selection Program
(Step 1).

If the child has completed Lesson 4 of the SSP and still fails to meet criterion, teach
five new nouns with the labeling program and begin the Subject Selection Program at
Lesson 1 for those nouns.
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Subject Selection Program Record Sheet

Session -

Name Date
Lesson No.  Part No.  No.of Prompts Artl N1 VA V ing Prep Art2 N2

1
2
3

50
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Chapter VI

A BEHAVIORAL-PSYCHOLINGUISTIC
APPROACH TO
LANGUAGE TRAINING

KATHLEEN STREMEL and CAROL WARYAS

This chapter presents a series of sequential language training programs and assess-
ment procedures for the child who displays delayed or deficient language structures.
The individual programs are se uence(f according to information on normal language
development and data collected in the course of developing the program. Behavior
modification techniques have been used to train the language content most effec-
tively and efficiently. Data from 30 mentally retarded children and five normal
language-delayed children have been collected over the past two-and-one-half years
anc? used to develop and modify the current language program. The program has
been divided into three main sections: (1) Early Language Training, (2) Early-
Intermediate Language Training, and (3) Late-Intermediate Language Training.

Most children succeed in mastering a majority of exceedingly complex
structures of their native language in three to four years. The normal child,
at the end of the preschool period, is able to produce and comprehend—on
the grammatical level—almost an endless variety of novel sentences (Slobin,
1971). However, the retarded child consistently displays deficient language
functions and delayed linguistic structures. These children are often delayed
in their receptive language (comprehension) as well as in their expressive
language (production).

PSYCHOLINGUISTIC PRINCIPLES

Linguistic analyses of children’s language development have revealed that
children’s early language can be described as a rule-governed system with
sequential stages of development toward the adult model. The regularities
in development on the semantic, syntactic, and phonological levels suggest
that the acquisition of certain aspects of language may depend on, or at least
be facilitated by, a given level of prior development. The present language
training program incorporates the best information available regarding the
details of the normal language development sequence. Although this sequence
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may not be the only way language can be acquired, it represents one way
in which language may be acquired.

Children’s early utterances appear to be “contentive” in nature, consisting
initially of concrete nouns and action verbs, followed by certain semantically
less complex adjectives, prepositions, and pronouns. Auxiliaries, determiners,
and markers are missing from these early utterances, and they are omitted
correspondingly from the beginning stages of language training in this pro-
gram. Brown (1973) reports that the acquisition of functors appears to be
related to growth in the length of utterances: “Absence from earlier stages
indicates they are acquired later than basic operations of reference and
semantic relations as expressed by content words and word order” (Brown,
1973, p. 11). Since children are initially limited in the length of their utter-
ances, we decided to forestall training on the functors until the children were
able to express complete relational concepts with contentive words. It was
felt that a child at the two-word stage who could say “boy sit” had more
functional communication than one who could say “the boy.”

Brown (1973) has indicated that children’s early sentences are of two types:

1. (agent) (action) (dative) (object) (locative)
boy push car

put car chair

2. (person affected) (state) (object)

I want  cookie

The parentheses indicate that one or more elements may be missing, and of
course are, depending on sentence length.

The difference between these two sentence tvpes lies in the relationship
of the subject to the verb., “I go” would be considered an agent + action
relationship while “I want” would be considered a person affected + state,
since the subject is the person affected by the verb, rather than the initiator.
The primary, and almost exclusive, three-word expressions that were found
in the speech of the six children about whom Brown (1973) reports were
agent + action + object and agent + action + location. Building toward this
from the two-word stage, the agent + action and action + (object/location)
stages are used in the present program. Preliminary to this stage, nouns
(agents, objects, and locatives) and verbs (actions) are taught.

The structure of children’s early utterances is simple in syntactic terms and
approximates the deep or base structure posited by the theory of transforma-
tional grammar. However, within these simple syntactic structures a variety
of semantic relationships and semantic intents may be expressed (Bloom,
1970; Schlesinger, 1974; Brown, 1973). The child does not use syntactic
structure to indicate negation and question, although there may be other
behavioral indicants of these intents.
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From these early stages of development, the child progresses to:

t—l

Extending the length of his utterance,

Expanding his classes of content words and introducing function words,

3. Expanding his lexicon (vocabulary) and refining his semantic categoriza-

tion of lexical items,

Refining his classifications within the phonological system,

Acquiring phonological rules,

6. Incorporating external markers of questions and negation into his utter-
ances,

7. Acquiring rules for transforming existing structures into others,

8. Acquiring syntactic rules for refining structures, and

9. Acquiring morphological rules.

ks

YU

This list is not intended to indicate a sequential development of these pro-
cesses, but it is apparent that certain processes require the prior development
of others. For example, let us consider the pluralization of nouns. First the
child must recognize that events in the world are either in singles or in
multiples and that the language requires that he mark the plurality he ob-
serves in some referents. Next, he must acquire the specific morphological
rule for pluralizing. The usc of the morphological rule depends, however, on
the child’s phonological development and his ability to employ the correct
phonological marker.

Psycholinguistic theory specifies the sequence in which structures emerge
and rules for operating on them. These insights form the basis of the training
program. Specific developmental data will be presented under “appropriate
training sections, but the general theoretical contributions to this program
may be summarized as follows.

In her study of the early language development of three children, Bloom
(1970} identified two types of acquisition, which she termed pivotal and
categorical. Pivotal patterns are defined by the use of syntactic operators such
as more and no with substantive forms such as nouns and verbs occurring in
fixed syntactic frames. Categorical patterns are defined as structures that use
the relational aspects of language to express grammatical functions, such as
subject + verb and verb + object. Miller and Yoder (1974) have developed a
language program that initially uses the earlier relational function forms and
noun + noun forms. The present training program is directed toward the
development of categorical patterns, since the goal is the acquisition of the
rules for forming grammatical structures to express varying semantic relation-
ships, rather than the acquisition of relatively fixed expressions.

Psycholinguistic theory has also contributed certain procedural principles.
First, the program uses expansions as a grammatically progressive procedure
for the child. This procedure is more specific than the term expansion de-
scribed in psycholinguistic literature. Our use of expansions provides discrete
(single-word ), developmentally sequenced {preparatory to the next stage of
training) expansions of the child’s utterances. For example, if the child is
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receiving training on subject + verb structures, the expansion, subject + verb
+ object, is provided immediately after the child is reinforced for his correct
subject + verb response (Child: “Girl eat.” Clinician: “That’s right. ‘Girl eat
cookie’”).

Second, as indicated by the research of Slobin and Welsh (1973}, children’s
spontaneous utterances in the presence of a referent may be far superior to
their imitations when no referent is present. In Chapter I, Ruder, Smith, and
Hermann found that nonreferential imitation is not sufficient to establish
production. The present training program uses imitation only when it is paired
with relevant environmental stimuli. Third, the present procedures emphasize
the importance of behavioral indicants of semantic intent as some of the
prerequisites for training particular structures. For example, a child is not
introduced to negation training until he has given some indication of denial
or rejection, such as a head shake in response to some event. This principle,
like the second, places heavy emphasis on the primary role of the semantic
component of language, as does much of the current developmental psycho-
linguistic literature (Bloom, 1970; Brown, 1973; and Bowerman, 1973).

BEHAVIOR MODIFICATION FRINCIPLES

Programming

The language training program presented in this paper is divided into
three major sections with specific programs and stages of programs being
trained within each section. Terminal behavioral objectives are specified for
each program and intermediate objectives are provided when a program is
trained in stages. The program uses both serial and concurrent orders of train-
ing. Each program is presented in a systematic manner so that previous
program objectives become prerequisite behaviors for the following programs.
The language content of cach program is arranged in a series of sequential
steps in order that each child have an optimal opportunity to complete that
program. Various pretests and probes are provided to help the clinician
determine whether a child needs branching steps or whether programs or
training steps can be deleted.

Stimulus Control

One of the first tasks in training language is to establish the desired response
and then to bring the behaviors under the control of a variety of stimuli.
Verbal, motor, written, and visual stimulus modes are used in the current
training program. Verbal stimuli consist of echoic stimuli; intraverbal stimuli,
which include words and phonemes; questions; and directives requiring a re-
sponse to visual stimuli. Included in the motor stimuli {mode) arc body actions,
gestures, and some manual signs, Written stimuli include symbols, letters, and
written words. Visual stimuli consist of objects, pictures, photographs, slides,

StREMEL, WaRYAs: Behavioral-Psycholinguistic Approach 99



and the clinician’s behavior. Transfer of control may be achieved by pairing
stimuli so that a response under the control of Stimulus 1 comes under the
control of Stimulus 2 after Stimulus 2 has been paired with Stimulus 1.
Prompting and cueing are used as fading techniques to withdraw the stimulus
support gradually. The stimuli used and the order in which the paired stimuli
are presented depend on the specific linguistic elements or structures that are
being trained as well as the progress of the individual child. Stimulus control
is programmed so that it involves small sequential steps. For instance, stimulus
control for a given training task might be initiated with comprehension tasks
and then extended to imitation tasks, responses to an intraverbal, responses to
a prompt, verbal responses to a directive, and spontaneous responses.
Responses made by the clinician following the child’s response may function
as reinforcers and as additional stimuli. This stimulus + response + rein-
forcement/stimulus system provides the child with a communication system

that increases in semantic complexity as language itself begins to reinforce
the child.

Responses

The Early Language Training Program specifies that one prerequisite be-
havior is the child’s approximate verbal imitation of a set of 10 consonants and
five vowels at 80% criterion. This provides the clinician with a behavior that
is under some degree of stimulus control. As the child progresses in training,
the phonemes within specific words are shaped by successive approximation.
This is done by initially reinforcing the word the child emits, such as /au/
tor “house.” Later, reinforcement is provided only for a closer approximation,
/hau/ for “house,” then /haut/. Then only correct responses are reinforced.
The child is given a token for a closer approximation of a word in addition
to a token for the correct language response, “Boy walk to house.” If a child
is highly unintelligible after early language training, he may be placed in
articulation training for work on a specific phoneme.

Appropriate spontaneous language responses by the child are reinforced by
responding to him in a communicative manner. Prompts and correction pro-
cedures are used only if they do not interfere with the communicative process.
For example, if a child asks a question in an incomplete form, the clinician
expands the question and then provides the answer. Inappropriate responses
that interfcre with the language responses being trained are decreased by
time-out procedures or removal of a token.

Reinforcement

Positive reinforcement is established for each child during the course of
pretesting and training. Once several reinforcers have been established for a
child, a token system is gradually introduced so that the child has a variety
of reinforcers available to him. The time taken to establish a token system
often depends on the individual child. Some children are initially reinforced
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only by receiving an edible for each correct response. Since this type of rein-
forcer reduces the number of responses that can be emitted during a session,
the child is gradually placed on token reinforcement. The number of tokens
that the child needs before he can exchange them is gradually increased until
tokens are exchanged only at the end of each session for pennies, toys, or
edibles or saved for more expensive items.

Social praise is always paired with the tangible reinforcer. Social praise
provides immediate feedback to the child and can be presented more effi-
ciently than tangible reinforcement. The type of social reinforcement should
vary in order that the child is not satiated by “very good”s. Differential rein-
forcement is used to establish and maintain specific linguistic responses. A
continuous reinforcement schedule is used when a specific linguistic response
is being trained. Immediate feedback of the correct response is given if the
child produces an incorrect response. Since the child always hears the next
target behavior (the clinician’s expansion) after his correct response, it is
possible that he may produce the slightly more complex behavior before he
is required to produce it. If the child produces the next target response before
receiving training on it, he is provided with a magnitude of reinforcement
(Ayllon and Azrin, 1968). He receives one token for the required response
and an additional token for the additional nontrained response. Reinforce-
ment continues to be important long after the child has acquired the specific
behavior. Once a linguistic response has been trained to criterion, it is placed
on a fixed ratio 2 (FR 2) schedule in order to maintain it, and the next ele-

ment or structure to be trained is introduced on a continucus reinforcement
{ CRF) schedule.

Criteria

The criterion levels for the different program steps were established initially
by giving various probes to a group of children to determine approximately
the number of correct responses the child needed to produce in order to
come under the stimulus control of the next step. Adjustment of criterion
levels within specific programs was made when some children demonstrated
that additional training or branching steps were needed. If a branching step
could not be provided, the criterion level on the preceding step was changed
so that the child had to produce more correct responses within a fixed number
of trials (100% on two consecutive blocks) or produce the fixed number of
correct responses within an increased number of trials (90% on four con-
secutive training blocks).

In most of the programs, the data are recorded in blocks of 10. A 90% cri-
terion level on any training step would mean that the child had to make 18 out
of 20 correct responses on two consecutive training blocks.

TRAINING PROGRAMS

The language training program has been divided into three main sections:
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I, Early Language Training; II, Early-Intermediate Language Training; and
ITI, Late-Intermediate Language Training. The Early Language Program is
crucial for the later programs and is discussed in the greatest detail. The same
general procedures for testing and training apply throughout the training
programs.

Early Language Training

Before a child is placed in the Early Language Training Program, he is
given a pretest to determine if he can produce the required entry behaviors.
If he cannot, he may be placed within a training program that emphasizes
teaching early developing language skills, such as the program developed by
Bricker and Bricker (1974) or a nonoral program such as the one described
by Carrier in Chapter V. The following sequence lists the entry behaviors and
training tasks within the program.

I. Early Language Training Program
A. Minimal entry behaviors.
1. Gross attending (stays in chair and demonstrates eye contact).
2. Following simple directives such as “Look,” “Sit down,” and “Put coat
on.”
3. Comprehension of at least 10 functional nouns.
B. Preferred entry behaviors (in addition to the above).
1. Attending to stimulus materials and clinician.
2. Imitation of a sequence of finer motor actions (for manipulation of
objects).
3. Following directives such as “Show me,” “Point to,” and “Match.”
4. Comprehension of 25 functional nouns.
5. Consistent (eight out of 10 trials) approximate imitation of a set of
phonemes.
6. Verbal labeling (of pictures or objects) of at least 10 nouns.
C. Early Language Training Sequence.
The child is placed in the Early Language Training Program if he is able
to emit the behaviors listed under A and B. The content of the training
program includes the following training items. All of the items are first
presented in receptive training if the child does not demonstrate compre-
hension of the item being trained.
1. Receptive and expressive training of an expanded moun vocabulary
(may run concurrently with verb training).
2. Verb training (at least 15 verbs are trained before the next training
items are presented).
3. Noun + verb and verb + noun (subject + verb and verb + object)
structures. The object constituent may include a locative, “Sit chair”;
a direct object, “Eat cookie”; or an adverb, “Run fast.” Verb + object
structures initially function as requests, for example, “Want drink.”
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o

10.

11.

12

Noun + verb + noun (agent + action + object and person affected
+ state + object), tor example, “Girl eat cookie” or “I want ball.”
Once the child has a limited number of noun + verb + noun con-
stituents, these constituents can be combined into additional struc-
tures. Additional lexical items can be placed within the constituent
structures as the child learns more nouns and verbs.
Noun + verb(-ing} + noun.
This training task may be trained later depending on the child’s articu-
latory skill.
Pronouns.
a. First-person singular.

Possessive case—"my coat.”

Objective case—"give me.”

Subjective case—"I want that.”
b. Second-person singular.

Objective case—“I give you.”

Subjective case—“you have candy.”

Adjectives.

a. Size.

b. Color.

c. Number (if a token exchange is used, a few numbers can be pre-
sented between Items C3 and 4).

Adjective + noun, for example, “blue ball” or “big car.”

Prepositions (in, on, to, and with).

The prepositions arc trained after the noun + verb + noun structure

is trained. If the child generallv (50%) omits the verb in the noun +

verb ++ preposition + noun structure, noun -+ preposition + noun

training then will precede noun + verb -+ preposition + noun train-

ing.

Noun + verb + preposition + object training.

a. Preposition + noun, for example, “on bed” or “to house.”

b. Noun + preposition + noun, for example, “Girl on chair.”

¢. Noun + verb(-ing) + preposition + noun, for example, “Girl sit
on chair.”

Particles (verb + noun + particle), for example, “put coat on” or “put

on coat.”

Single-word responses to wh- questions at appropriate levels.

a. What (is that)—"Ball.”

b. Who (is that)—Boy.”

¢. What N doing (is N doing?)—"running.”

d. Where (is boy)—(on) “chair.”

Question inflections paired with a single-word response should be in

the child’s repertoire at this time. The child’s response should be ex-

panded to a two-, then three-word response during Early-Intermediate

Training.
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a. “What that?” “What doing?”
b. “What that? “What noun doing?”—"What boy doing?”

13. Simple form of negation markers on trained structures (may be a
gesture or “No” response external to the structure), for example, “No
—I want car” ar “I want car—No.”

The Early Language Training Program is designed to train the comprehen-
sion and production of (1) the individual constituents of the basic grammati-
cal relations—nouns and verbs; (2) the verbal and gestural stimuli that control
the specific constituent responses, such as the wh- questions; (3) the basic
grammatical structure (subject + verb + object responses); (4) a limited set
of pronouns; {5} a limited number of adjectives; (6} a limited number of
prepositions and particles; and (7) inclusion of 4, 5, and 6 in the basic
grammatical sfructure,

The clinician may train additional nouns concurrently with initial verb
training; however, the description of the procedures of the program will begin
with verb training. A sample of the outlined verb training procedures is pro-
vided in Table 1. The Early Language Program has been programmed for

TasLE 1. Sample of verb training procedures.

Stimulus Response
Condition  Step Stimulus Response Mode Mode
“ la verbal mand body action verbal motor

—_ g

b} =}
2 =28 1b echoic verbal imitative imitative verbal
o 3 .

= B g {verb) verbal/visual

o) g g
o= 52 . 2a objects/verbal manipulating verbal/visual motor
2E 295 mand objects

ES°CE

I - objects/echoic imitative imitative verbal
£z 8 £ verbal (verh) verbal/visual
S8 2¢%

DE B85 Y 3a pictures/verhal pointing to

¢ E ] . .

5T B2 mand pictures verbal/visual motor
- £

8 E g 3b pictures/echoic imitative imitative verbal
S =7 bal 1 hal/visual
= 2 B verba {verb} verbal/visua

paraprofessionals (Stremel, 1971). An example of the programming for one of
the verb training steps is presented in Appendix A.

Verb Training. The 10 action verbs that represent the actions of the noun +
verb + noun structures to be trained later are selected for training. Initially,
two action verbs are selected for training if the child’s pretest indicates that
he does not comprehend action verbs. These verbs are functional and easily
demonstrated by action, pictures, and object manipulation. The types of
stimuli are paired and sequentially ordered to allow for the extension of re-
sponse variation and stimulus control. The training conditions and steps for
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verb training will be briefly described. The content for training is given in
Appendix B.

Condition I. Imitation of motor responses to motor stimuli. The child is re-
quired to make three types of imitative responses: (1) imitation of the clini-
cian’s body action (the clinician demonstrates eating and says, “Do this,
‘eat’”), (2) imitation of object manipulation (the child is presented only the
objects needed to perform the manipulation and a step-by-step model is pro-
vided as the clinician says, “Do this, make ‘Boy sleep’”}, and (3) imitation of
pointing to the pictures (two foil pictures are randomly presented with the
stimulus picture). The stimulus items that represent the two training verbs
are presented in blocks of 10 trials, with five trials randomly presented for
each of the two verbs. The child must reach criterion on one step before
progressing to the next step. The child is required to imitate nine out of 10
stimulus presentations before advancing to Condition II. Condition I allows
the clinician to shape a response by hand if necessary and thus reinforce that
response,

Condition II. Matching responses to identical stimuli. The child is required
to (1) match pictures to identical pictures (two foil pictures are randomly
presented with the stimulus picture) and (2) match object manipulations to
previously manipulated models when several objects that could represent an
action are available to the child. The criterion of nine out of 10 correct re-
sponses in one training block for each step is required before moving to the
next training step. The child advances to the following condition after reach-
ing criterion on the final step of each condition.

Condition III. Matching responses to a nonidentical stimulus. The child is
required to (1) select one of three pictures in response to an object manipula-
tion (which represents the stimulus verb) paired with the verbal stimulus
“Show me, ‘Boy eat’” and (2) manipulate the objects in response to the
stimulus picture paired with the verbal stimulus “Show me, ‘Girl sleep’.”

Condition IV, Motor responses to verbal stimuli. The child is required to
(1) perform a motor response of body action when a verbal stimulus is pro-
vided; (2) manipulate the objects placed in front of him to represent a verbal
stimulus “Show me, ‘Boy sleep’”; and (3) identify one of three pictures when
the clinician gives the verbal stimulus “Give me, ‘Girl eat’.”

Condition V. Alternate motor responses to verbal stimuli and verbal imita-
tive responses to verbal stimuli. The child is required to (1) respond to the
verbal stimulus “Mike, you sleep” (an echoic stimulus, “Say ‘sleep’,” is pre-
sented after each of the child’s correct motor responses}; (2) manipulate ob-
jects to represent the verbal stimulus (an echoic stimulus, “Say ‘eat,” is pre-
sented after each of the child’s correct object manipulations); and (3) identify
one of three pictures when a verbal stimulus is presented (an echoic stimulus,
“Say ‘sleep’,” is given after each of the child’s correct responses).

Condition VI. Imitative responses to an echoic stimulus paired with an
intraverbal (subject) prompt. The child is required to (1) imitate the clini-
clan’s verb stimulus after she demonstrates and says, “Stremel ‘sleep’”; (2)
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imitate the clinician’s verb stimulus after she manipulates the objects and says,
“Boy ‘eat’”; and (3) imitate the clinician’s verb stimulus after she presents
the picture and says, “Girl ‘eat’” After the child meets the set criterion for
each step in Condition VI, he advances to Condition VIIL

Condition VIL Imitative responses to questions paired with echoic stimuli.
Condition VII is included as a branching condition if the child fails to make
50% correct responses on the first training block under Condition VIIE. The
child is required to make an imitative response when the question stimulus
“What girl doing?” is paired with an echoic stimulus under each of the three
stimulus steps involving body action, object manipulation, and picture selec-
tion.

Condition VIIL Verbal responses to question stimuli. The child is required
to make a verb response when the clinician asks, “What noun doing?” under
each training step. The clinician (1) performs a body action and asks, “What
Stremel doing™—“eat”; (2) manipulates the objects to represent the stimulus
verb and asks, “What boy doing?"—"sleep™; and (3) presents a picture and
asks, “What girl doing?"—“eat.” If the child makes 50% or more incorrect re-
sponses on the first training block in Step I, Condition VII is trained to cri-
terion and the child continues-training under Condition VIII.

Condition IX. Verbal responses to questions paired with an intraverbal
subject prompt. Condition IX is included also as a branching step. It is to be
used if the child repeats the “doing” of the clinician’s question before produc-
ing the correct verb response to the question under Condition VIIT.

When the subject meets the criterion of nine correct responses out of 10
attempts on each of the training conditions for the first set of verbs (five cor-
rect responses for each verb), the additional eight training verbs are probed
under Conditions VIII and V. If the subject meets the criterion of two correct
responses out of two attempts for each verb under both Conditions VIII and
V, he advances to the noun + verb training. If the subject does not give two
correct responses out of two attempts for any one of the eight verbs under
either Condition VIII or Condition V, the error verb(s) are trained in two
additional sets.

The second set of verbs for training may consist of sit, stand, look, play, or
only the error verbs in Probe B. The child is given training on the second set
of verbs under Conditions IV, V, VI, and VIII, with only pictures being used
as visual stimuli. When the child meets the criterion of 90% on two consecutive
training blocks (five trials for each verb) under Conditions 1V, V, VI, and
VIII, he is given a probe on Conditions VIII and V for any additional error
verbs. If the child does not give two correct responses out of two attempts on
any of the training verbs in the third probe set of training verbs under either
Condition VIII or V, those error verbs are trained.

The third set of training verbs is jump, run, walk, and ride. The child is
given training on the third set of verbs under Conditions 1V, V, VI, and VIII,
with only pictures being used as visual stimuli. When the child meets the
criterion of 18 correct responses out of 20 attempts for two consecutive train-
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ing blocks under Conditions IV, V, VI, and VIIL he advances to noun + verb
training,

Noun + Verb (Agent + Action) Training. The four nouns that represent the
agent in the training pictures are paired with the action through the basic
strategies of (1) nonvocal discrimination, (2} verbal imitation, and (3) pro-
duction. Criterion is 90% correct responding on two consecutive training blocks
(20 trials) for all training conditions.

Condition I. The child is required to match pictures representing the agent
and to manipulate objects to represent agent + action for the verbal stimulus
presented.

Condition II. The child is required to make a verbal response of agent +
action when a question stimulus paired with the echoic agent stimulus is pre-
sented.

Condition III. The child is required to make a verbal response of agent +
action when a question stimulus is paired with a picture.

Noun + Verb + Noun (Agent + Action + Object) Training. The major ob-
jective of training agent + action + object is to teach the child to give an
agent + action + object response to a picture or wh- + do question stimulus.
After the subject gives 90% correct noun + verb + noun responses on two
cousecutive training blocks, he is asked specific questions about noun +
verb + noun constructions, for example, “Who is running? and “Where is
boy running?”

Condition I. The child is required to make a verbal agent + action response
to a question stimulus, If the child does not make an agent + action + object
response, he is given an echoic object stimulus immediately after he emits the
agent + action response.

Condition II. The child is required to make a verbal response to questions
paired with only picture stimuli. If the child does not respond with an agent +
action + object response to a “what + do” question stimulus, he is given a
second trial stimulus of “Who” or “What” and is required to give an appro-
priatc response. Pre- and postgeneralization items include trained constructions
to different pictures, pictures that represent trained constituents but untrained
constructions, and pictures that represent constructions in which one constitu-
ent is untrained.

Person Affected + State + Object Training. Additional types of training pro-
cedures and strategics are employed to establish and maintain person affected
+ state + object responses. The token exchange period is structured to in-
creasc the probability that the child has to make a request and gradually make
a more complete grammatical response. The procedure used for this type of
response employs reverse chaining of the person affected + state + object
structure, Gestures are cmployed for the state verbs and pronouns (first and
sccond singular personal pronouns.) These gestures are paired with verbal re-
sponses and then faded.

Pronoun Training. Pronoun usage is then extended to the singular form of
the first- and second-person pronouns in the possessive case and objective case,
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such as “my coat,” “you picture,” “give me,” “I go bathroom,” and “You take
paper.” These pronouns are the only obligatory pronouns and develop early in
normal language devclopment. The child is not required to say “your” because
of the difficult-to-articulate r phoneme. The plural form of the first-person
pronoun (we) is trained in the initial phase of the Early-Intermediate Pro-
gram. A prerequisite behavior for training the first-person pronouns is the
child’s concept of himself and what he possesses. Even though a child has no
label or lexical item for these concepts, he indicates them by gestures or ac-
tions directed toward himself. Since the child must initiate these gestures or
actions, the possessive and subjective case pronouns are trained in a setting
not tightly controlled by the clinician. When the child emits a response indi-
cating himself or his possessions, the clinician provides an echoic stimulus to
be paired with the child’s gestures. The clinician also points to the child while
giving the echoic stimulus “Say ‘me™ or “Say ‘my coat’.” The clinician directs
gestures toward herself as she provides the echoic stimulus “Say ‘you'™ or
“Say ‘you purse’.” These gestures provide the clinician with a tool to reduce the
I-you, me-you confusion, and they provide the clinician with a form of stimu-
lus control once the echoic stimulus is omitted. The echoic stimulus for each
of the pronouns is omitted after the child imitates the clinician’s gestures and
verbal stimuli for five consecutive trials. The clinician omits the gesture prompt
after the child has said the correct pronoun for five consecutive trials. The
possessive case pronoun, “my coat,” and the objective case pronoun, “give me,”
are trained before the subjective case pronoun. Mine is trained to function as
an individual word, whereas the other pronouns are trained within the context
of the verb + pronoun, pronoun + noun, pronoun 4 verb structure.

Noun + Verb(-ing) + Noun Training. The present progressive -ing verb
form may be trained after the child has completed noun + verb + noun train-
ing. If the child’s articulatory skills are poor, the clinician may wait until later
to include the -ing form within the noun + verb -+ noun structure.

Preposition Training. Brown (1973) reports that the prepositions in and on
are not only the earliest emerging prepositions, but also some of the first func-
tors in the children’s speech. The first prepositions to be trained in the present
program are in, on, with, and to. These prepositions are trained as a part of the
verbal structure, that is, “play with car” or “go to cottage.” The child is ex-
posed to the prepositions during noun + verb + noun training, The noun +
verb + noun structure is expanded to noun + verb + preposition + noun,
where the clinician’s verbal production of the four prepositions is paired with
manual signs.

Once the child meets criterion on noun + verb + noun training, the echoic
stimulus for the preposition is paired with the child’s gesture after the child
has produced the subject and verb of the structure. After the child imitates
the verbal preposition stimulus, he is required to say the object and, thus,
complete the structure.

If the child omits the verb on at least 50% of the trials on each of two con-
secutive training blocks, he is placed in noun + preposition + noun training
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until he meets criterion on each training step of that program. He is then
placed in the final step of training, although some children require a token
card that indicates that a four-word response is required. The child is not re-
quired to fade his own signing gestures as a prompt. However, verbal re-
sponses paired with signing responses are recorded in order to see when the
child no longer uses the gestures,

Adjective Training. The adjective + noun structure was chosen for training
rather than the noun + adjective structure, since the former form occurs more
frequently in children’s speech ( Brown, 1973). Moreover, it was intended that
the adjective + noun construction would be directed toward the elaboration
of the noun phrase (NP). The adjective pretest is a brief assessment of size,
number, and color attributes. Comprehension and production pretests may
include (1) size—big and little; (2) numbers—one, two, five, and ten; and
(3) colors—red, blue, green, yellow, orange, black, and white.

Initial adjective training occurs during the token exchange period and the
controlled play period. A limited number of functional adjectives are used
during the two periods—“(I have) five,” “(T want) red,” “(I want) blue car,”
and “(Give) big ball me.” Additional colors and numbers are added as train-
ing continues—“{1) have two penny—(I) want gum.” The child learns that
adjectives are functional for specifying his preferences. For instance, if the
child points to the big ball and says “Ball,” the clinician would first say “Big
ball” and let the child play with the ball. After the child has heard the adjec-
tive + noun combination several times, the clinician gives the child his non-
preferred item—a little ball. The clinician requires the child to imitate big
when she gets a negative response from the child for the little ball. After the
child imitates the adjective and says “big ball” or “blue car” on five consecu-
tive trials, he is required to say the adjective + noun before he can play with
the object. It is necessary for the clinician to have a small array of items that
contains pairs of items that differ on one dimension, such as (1) a big white
ball and a little white ball, (2) a big blue car and a big red car, and (3) a
green block and an orange block. The items can represent a variety of attri-
butes. If the child has difficulty specifying certain colors after he has met
criterion on the verbal imitation training, he is placed in training steps in-
volving matching and discrimination procedures (only two colors at a time
are presented for training.) Adjective + noun training may run concurrently
with the noun + verb and noun + verb + noun training,

Horizontal and Vertical Training Sequence. Although the training programs
are presented in a vertical sequence, some of the programs are trained con-
currently with other programs. That is, two or three programs may be pre-
sented during the same session(s). Appendix C represents a sample of a pro-
gram sequence for the Early and Early-Intermediate Training Programs. The
progression of one program is independent of the other programs. Once cri-
terion has been met for a training element or structure, that training item is
reviewed once or twice a week (one or two blocks a session) while a new
training item is introduced. If the child’s correct responding falls below 80%
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on a review item, more review blocks are given. If the child’s correct respond-
ing falls below 70% on a review item, that item is replaced in the final step of
training. A training element or structure is reviewed only it if is not in-
corporated into the next training element or structure. Current research pro-
grams are being conducted to determine how many review trials a child re-
quires to maintain a learned element or structure.

Early-Intermediate Language Training

After individual children have met criteria on the Early Language Training
Program, they have the prerequisite behaviors necessary to enter the Early-
Intermediate Language Training Program. If possible, the children are placed
in group training at this level. The size of the group may vary from three to
six children depending on the number of children that are ready for the pro-
gram. Specific training programs in the Early-Intermediate Program are
trained concurrently. The child has recently completed the noun + verb +
preposition + noun program and this structure is presented to the child for
review. One noun + verb + preposition + noun training block (10 trials) is
presented in each training session or every other session depending on the size
of the group. Each child is reinforced on an FR 2 reinforcement schedule
(every two correct responses are reinforced). The noun -+ verb + preposi-
tion + noun structures are reviewed with pictures and also with the children’s
and clinician’s actions; for example, the child may perform an action himself
and say, “I stand on chair,” another child may perform an action and the
child will say, “Roy sit on table,” or the clinician may perform an action and
the child will say, “You play with ball.” The children are also trained on the
initial stages of the wh- question program and on the article and pronoun pro-
grams. Approximately 15 minutes are spent on each of the three programs.
An outline of the training content for the Early-Intermediate Program follows:

II. Early-Intermediate Language Training Program
A. Entry behaviors.

The behaviors listed under the sequence for the Early Language Training

Program are considered prerequisite behaviors for the Intermediate Lan-

guage Training Programs.

B. Training sequence.

1. Receptive or expressive expansion of noun, verb, adjective, and prepo-
sition repertoire. {Many novel words can be introduced into the child’s
vocabulary as language training continues. )

2. Pronouns.

a. Comprehension of the pronouns is trained first bv presenting the
gender, human, and number features of the pronoun, Objective case
pronouns are trained before subjective pronouns.

1. Her, him, it, them.
2. She, he, it, they.
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b. Production ({gradually incorporated into trained structures).
1. Objective case—her, him, it, them.
2. Possessive case—her, his, their.
3. Subjective case—she, he, they.

3. Articles.

a. Definite and indefinite singular.

b. Plural (the or some). The articles are gradually incorporated into
trained structures.

Negatives—contractions.

a. Pronoun + don’t + verb + noun, for example, “I don’t have candy.”

b. Pronoun + don’t + verb 4 indefinite pronoun, for example, “I don’t
want that.”

¢. (Pronoun or noun) + can’t + verb + noun, for example, “I can’t
touch ceiling.”

. Copula /is-are/.

a. Noun + is + adjective, for example, “Ball is blue.”

b. Adjective + noun + is + adjective, for example, “Big ball is blue”

c. Possessive pronoun + noun + is + adjective, for example, “My
dress is red.”

d. “What is that?”

. Auxiliary /is-are/.

a. Noun + is + verb-ing + noun, for example, “Girl is drinking pop.”

b. Noun + is + verb-ing + preposition + noun, for example, “Boy is
sitting on bed.”

c. What + is + noun + doing?, for example, “What is man doing?”

d. Where + is + noun + verb-ing?

e. Noun + is + verb-ing + preposition + noun.

Negatives—is + not.

a. Indefinite pronoun + is + not + noun, for example, “That is not
horse.”

b. Noun + is + not + adjective, for example, “Ball is not red.”

. Replacement and expansion of noun phrase within trained structures.

a. Noun + is + verb-ing + pronoun (direct object}, for example,
“Girl is chasing him.”

b. Noun + is + verb-ing + (possessive pronoun or article) -+ noun,
for example, “Girl is brushing her teeth” or “Lady is stirring the
soup.”

¢. Pronoun + (is or are) + verb-ing + pronoun (direct object), for
example, “She is chasing him.”

Pronoun + is + verb-ing + preposition + noun, for example, “He
is sitting on bed.”

d. Pronoun + (is or are) + verb-ing + (possessive pronoun or arti-
cle} + noun, for example, “He is washing his face” or “She is read-
ing a book.”

e. Pronoun + (is or are) + verb-ing + preposition + (possessive pro-
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noun or article) + noun, for example, “He is getting on his bed” or
“She is getting on the bus.”

f. (Pronoun or article + noun) + (is or are) + verb-ing + (posses-
sive pronoun or article) + noun + particle, for example, “They are
putting their clothes on” or “She is turning the light on.”

g. (Pronoun or article} + noun -+ (is or are) + verb-ing + noun
{direct object) + preposition + pronoun (indirect object), for ex-
ample, “She is giving pop to him.”

h. (Pronoun or article) + noun + (is or are} + verb-ing + possessive
pronoun or article) + noun (direct object) + preposition + (pos-
sessive pronoun or article) + (noun or pronoun [indirect object] ),
for example, “He is riding his bike to the cottage” or “They are
taking the books to their room.”

i. (Possessive pronoun or article) + noun + (is or are) + not +
preposition + ( possessive pronoun or article) + noun, for example,
“My coat isn’t in my room” or “The candy is not in your desk.”

Pronoun Training. The second set of pronouns to be trained at this point in-
cludes the third-person pronouns. Pronoun comprehension is trained before
production training. Waryas {1972, 1973 ) developed a pronoun comprehension
program that presented the gender, human, and number contrast features
of the pronouns. Each pronoun representing a specific feature is presented
with a foil representing another feature. A total of 30 stimulus plates is
used for training, Objective case pronouns, him, her, it, and them, are trained
before the subjective case pronouns, he, she, it, and they. The same plates are
used for training both cases, but the verbal stimulus varies according to the
case: objective case, “Show me him,” and subjective case, “Show me, he is on
the table.” Many of the children demonstrated production rehearsing during
comprehension training. That is, they would say, “him” while pointing to the
singular, male stimulus. '

The specific pronouns are trained productively in isolation unless the child
demonstrates rehearsing at a 50% criterion level on the last two sets of compre-
hension training. However, if the clinician cannot discriminate two (or more)
of the child’s pronoun responses, they are trained in isolation with an emphasis
on the articulatory placement. Written word cards may be used for support-
ing stimuli. The objective and subjective case distinction is trained as the pro-
nouns included in both cases are gradually incorporated into the trained struc-
tures. The structures become increasingly longer and more complex, that is,
the first structure used in production training is subject + verb-ing + direct
object (pronoun), that is, “Girl chasing him.” The clinician expands to the
next training structure: subject (pronoun) + verb-ing + direct object (pro-
noun ). If the child makes more than 50% errors on the first training block on
the subject (pronoun) + verb-ing + direct object (pronoun) structure, the
subject (pronoun) + verb-ing + direct object structure is used as a branch-
ing step.
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The training steps for establishing the objective case pronouns in the first
training structure are (1) echoic stimulus for isolated word {only if neces-
sary); (2) intraverbal stimulus, such as “Boy chasing ,” followed by
an echoic stimulus only if the child makes five or more incorrect responses on
the first training block (10 trials); and (3) directive requesting response, such
as “Tell me about the picture.” The training steps for establishing the sub-
jective case pronouns are (1) directive requesting a response followed by the
echoic stimulus for the subject {pronoun); (2) wh- question containing a
pronoun element, “What he doing?” (branching to a question stimulus fol-
lowed by an echoic stimulus if necessary); and (3) directive requesting a
structure response.

The articles and possessive pronouns are trained concurrently with the ob-
fective and subjective case pronouns. The articles and possessive pronouns are
trained in structures that contain a modifier noun in the verb phrase, such as
“Boy wearing his coat” and “Girl eating @ cookie.” The clinician also expands
the child’s response to include the subjective case pronoun, as in “She eating
a cookie.” The length and complexity of the structures involving subjective,
objective, and possessive case pronouns and articles are gradually increased.

Article and Possessive Pronoun Training. The articles in the present lan-
guage program are trained at approximately the same time as the third-person
possessive pronouns. The singular form of the definite and indefinite articles
(the and a} is trained before the plural form (the and some). Objects that are
tunctional in the child’s environment are used as stimuli to train the definite
and indefinite features of the articles. The stimuli are arranged to present the
following features of the definite article the that make the indefinite article
definite: (1) cne object placed within a set of unlike objects, (2) one object
placed in a specific location, (3) previous knowledge between speaker and
listener, and (4) action upon an indefinite object once it has been recognized
or mentioned. The stimuli used to train the indefinite article are arranged to
present the following features: {1) two or more like objects placed in a set
of objects including or excluding unlike objects and (2} a specific item from
an array of nonspecific possibilities, such as “I want a cookie.” The child learns
to use articles in functional responses, such as “I want @ candy bar,” “I take
the rubber band off,” “I want some candy,” and “I getting the picture(s).”

The articles and possessive pronouns are expanded within a structure when
the child makes a subject + verb-ing + (preposition or particle} + direct
object response, The child is trained to use the articles or possessive pronouns
within the subject + verb-ing + (preposition or particle) + (possessive pro-
noun or article) + direct object structure in the following training steps: (1)
intraverbal stimulus—subject + verb-ing + preposition +, followed by the
echoic stimulus his; (2) intraverbal stimulus—subject + verb-ing + preposi-
tion +, and (3} directive requesting a structure response—“Tell me about the
picture.” The specific modifier to be used depends on the noun category to be
modified. For instance, nouns referring to body parts and relatives require an
obligatory possessive pronoun modifier. Nouns referring to clothes or toys are
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usually modified by a possessive pronoun, but they can be modified by an
article. Nonspecific items, such as food, are modified by an article, and idioms
may require specific articles, such as “taking a bath.” The structures in which
the articles and possessive pronouns occur are trained in blocks of 10. The
sentences containing either the article(s) or specific pronouns (his, her, or
their) are randomized within the block of 10 sentences.

Copula and Auxiliary Training. Brown (1973) presents evidence that the
verb be emerges differently as a copula and as an auxiliary. In general the
copula emerges before the auxiliary. Both the copula and auxiliary tend to be
produced inconsistently in the normal child’s language development. In Chap-
ter 11, Ingram presents definitions of the copula and auxiliary and provides
data from normal and linguistically deviant children.

The singular copula program is trained after the child is producing basic
affirmative sentence questions and negation structures. The copula is trained
within the noun + (is or are) + adjective structure. The training steps used
for training the copula are (1) intraverbal noun prompt followed by the echoic
is stimulus paired with an equation symbol, for example, “Ball, say (is or are)”;
(2) intraverbal noun prompt, followed by pointing to the symbol; (3) direc-
tive for a verbal response and pointing to the symbol after the child’s noun
response; (4) directive for a self-response and symbol (no pairing}; and (5)
directive for a self response, “Tell me about the ball”"—"Ball is big!” The child
is required to give a noun response at Step 3. If the child produces the noun
during Step 1, Step 2 may be omitted. The child must meet the criterion of 18
correct responses on two consecutive training blocks (10 trials per block) on
each training step before advancing to the next step. After the child meets
criterion on Step 5, the training structure is extended to (1) introduce new ad-
jectives, such as dirty, broke, happy, and sad; (2) include the possessive pro-
noun + noun + (is or are) + adjective, and (3} include the adjective +
noun + (is or are) + adjective structure.

Auxiliary Training. The same equation symbol used in copula training is
used in auxiliary training. Since the child has learned to produce the basic
noun + verb + preposition + noun and wh- question structure and has re-
ceived echoic training on is and gre, the child has to be trained on simply the
placement of is (refer to Step 3 of copula training) within those structures.
Pictures representing subject + verb-ing + object structures should be used
before those representing verb-ing + preposition + object structures. The ma-
jority of the children in our program omitted the preposition in the initial steps
of including the auxiliary within the required noun -+ is + verb-ing + prepo-
sition + noun structure if the noun + is + verb-ing + noun structures were
not presented first. Noun + is + verb-ing + preposition + noun structures are
required in the final blocks on Step 5. The copulas am and are are added to
the noun + verb-ing + preposition + noun structures in which the child, the
clinician, or other children are the subjects (agents), for example, “I'm sitting
on the chair” or “You are writing with a pencil.”

Wh- Question Training. The child must have the following prerequisite be-
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haviors before the wh- questions are trained: (1) noun + verb + noun struc-
tures, {2) exposure to the wh- questions (what, who, and where) and (3)
final, rising intonations paired with nouns, verbs, or indefinite pronouns. The
child’s typical question response when entering the program consists of that
(“What/who is that?), deing (“What is she doing? ), and pencil (“Where is
pencil?”). During the twh- question program the child is given the stimulus
cards {or objects) that represent people, places, inanimate objects, or actions,

“What Doing” Training. The clinician gives the child 10 pictures and pro-
vides the directive “Ask me, ‘What doing?” After the child learns the protocol
(after two to five examples), the clinician says to ask “What doing?” for each
of the 10 pictures. Correct responses are reinforced by social praise, token re-
inforcement, and answering the question~“Good question—What boy doing?
Boy is sitting on chair.” The clinician is expanding during the question (noun)
and the answer (auxiliary is). If the child does not make a correct response,
the clinician gives the correct response, but does not answer the question, After
the child meets the criterion of 18 correct responses on two consecutive train-
ing blocks {10 trials per block) the echoic stimulus noun paired with pointing
to the noun is given after the child asks, “What . . .” The echoic stimulus is
omitted after the child makes 18 correct responses, so the child is asking,
“What noun doing?” to each of the 10 pictures. If the child makes five in-
correct responses on the first “What noun doing?” training block, the point-
ing stimulus is used in a branching step. The child has been receiving concur-
rent training on the copula is program while he is being trained or reviewed on
the specific stages of the wh- questions. When the child has met the criterion
of 18 correct responses on two consecutive training blocks on both the noun +
is -+ adjective stage of copula is training and the “What noun doing?” stage,
he is trained on the “What is noun doing?” stage. An equation symbol (=)
for is is used for training the auxiliary is. Since the child has learned the label
for is, he usually doesn’t require training on the echoic training step. The clini-
cian points to the symbol for is after the child has asked, “What . . . )” and

»

.. ogirl

3

the child is required to label the symbol is and complete the question .
doing (what is girl doing)?”

“Who/What Is That/This?” Training. The child is trained to discriminate
who and what on the basis of pairing who with humans and what with non-
humans. Pictures of humans do not serve as good stimulus items during com-
prehension training. However, pictures can be used later during production
training, which consists of an echoic step and a directive for verbal responses
for each training stage. The training stages are “What (who} that? and
“What {who) is thatt™

“Where Is Noun Verbing?” Training. The training steps for each stage under
the where question are similar to the “What is noun doing?” question. The
training stages are (1} “Where verbing?,” (2) “Where noun verbing?,” (3)
“Where is noun?,” and (4) “Where is noun verbing?” The criterion level for
cach program step (for each stage) is 18 correct responses on two consecutive
training blocks (10 trials within each block).
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The child may generalize specific trained question elements to other ques-
tions. Therefore, some specific stages of training may be omitted. For instance,
if the child receives training on “What is noun doing?” before Stage 2 or 3
of the other wh- questions, he may produce “What is that?” or “Where noun
verbing?” before being trained on the specific italicized elements within those
questions. Later the child is trained to produce other questions, such as “Who
is verbing + preposition + noun?,” “What are pronoun doing?,” and “Why
(noun or pronoun) verb (noun or indefinite pronoun)?”

Not all children require all the stages in the wh- question training. A child
may have a more developed question structure than a child with only the
prerequisite behaviors. If the child asks an incorrect question (for his stage of
training ), such as “What time it is?” in spontaneous speech, the clinician re-
peats the question, emphasizing the correct production, and then answers the
question: “What time is if—thrce o’clock.”

Negation Training. Klima and Bellugi (1966) have outlined three stages in
the child’s development of negation. At the earliest stage, no or not precedes
(or follows) the rest of the sentence, as in these examples: “no singing song,”
“not sit there,” and “not fit.” At the second stage, the negative element, now
also including can’t and don’t, is inserted between the noun phrase and the
verb phrase, giving rise to examples such as “He no bit you,” “I can'’t see it,”
and “Don’t touch fish.” In the third stage, the child combines negation with
do, can, be, and will, and the auxiliaries are used independently of the nega-
tive element.

The child must indicate some form of negation before he begins training
on the negatives. Most of the children in the program began expressing nega-
tion by pairing the verb in an affirmative structure with a negative, such as
“T (gesture no’} want it.” The clinician repeats their positive structure as a
question {without the negative gesture), that is, “You want it?” The child
would reply, “No, I (gesture ‘no’) want it.” The child is placed in negation
training after he is using or trained to use no or not preceding or following
the rest of his structure. Various stimulus items are arranged to initially train
don’t, can’t, and is not.

“Don’t” Training. Two different objects or pictures are placed in front of the
child. He is required to choose one of the pictures (or objects) by saying, for
example, “T want car,” and discard the other picture by saying, “I don’t want
ball.” Ten presentations are given in cach training block. The training steps
are the same as those for the is not negative. However, if the child gives the
no or not negative element in his structure, for example, “I no want ball,”
during the echoic step, this form of negation is reinforced during the first two
blocks of training. The stimulus question in each step is “Do you want . . . P”

“Can’'t” Training. The stimulus items for can’t training include activities that
involve the child’s senses, for example, “I touch wall” and “I can’t touch wall”;
“I eat apple” and I can’t eat paper”; “T hear radio” and “I can’t hear radio”;
and “T see ball” and “I can't see car.” The stimulus question in each step is
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“Can you . . . ?” The training procedures are the same as those used for the is
not training,

“Is Not” Training. Several similar objects, pictures, or colors and one dis-
similar item are placed before the child. The child is required to label similar
stimulus items with an affirmative structure, “This is cow, this is cow,” and
the dissimilar stimulus item with a negative structure, “This is not cow.” Ten
such presentations of similar structures, such as “Boat is blue, boat is blue, boat
is not blue,” are presented in one training block. The training steps include a
question (“Is this a ?”) paired with (1) an intraverbal stimulus (“This
is ...”) and an echoic stimulus (“Say, not”), (2) an intraverbal stimulus, and
(3) a directive requesting a self-response.

Late-Intermediate Language Training,

The programs in the Late-Intermediate Language Training Program are
currently being developed. Specific research projects are being conducted to
determine the most effective and efficient procedures for training plurality and
past and future verb tenses. The various procedures used for training plurality
and the verb tenses will not be discussed in this chapter, because too little
representative data have been collected at the present time.

III. Late-Intermediate Language Training Program
A. Entry behaviors.
B. Training sequence.
1. Interrogative reversals.
a. Copula reversal—"Ts it herer”
b. Auxiliary reversal—“Is he playing?”
c. Obligatory do, does, did-—“Do you like me?”
2. Conjunctions.
a. Noun and noun {may be included earlier in the program).
b. Expand noun and noun in simple structures.
3. Plurality.
Comprehension and production of noun + morphological marker; first
paired with plurality markers in child’s repertoire, such as:
a. Number + nouns (z, s, or 2z).
b. Demonstrative + noun (z, s, az}.
c. Determiner + noun (z, s, 2z).
d. Verb + noun (z, s, sz).
Noun/verb—singular plural agreement.
Verb tense marks.
a. Present.
b. Past.
¢, Future.
6. Relative clauses.
7. Embedded sentences.

Al
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Pretests. When a child is referred for language training, a sample of his
spontaneous speech is taken to determine the general area for specific testing.
The speech sample is analyzed according to the child’s mean length of ut-
terance (MLU) (Brown, 1973) and the specific linguistic elements and struc-
tures that the child displays. Since the obtained speech sample may not be rep-
resentative of the child’s spontanecus speech, the clinician has only an un-
precise measure of the child’s language.

If the child’s MLU is between 1.0 and 3.0 words, he is placed in the Early
Language Training Program for specific testing on the prerequisite entry
behaviors. This initial test includes comprehension, production, and verbal
imitation measures of the child’s noun vocabulary. At least five functional
nouns are assessed under each category of (1) people, (2) animals, (3) places,
(4) clothes, (5) toys, (6) foods, and (7) furniture. The pretest criterion in-
cludes (1) comprehension of at least 25 functional nouns, (2) approximate
production (verbal labeling) of at least 10 nouns, and (3) 80% criterion on
approximate imitation of a set of 10 consonants and five vowels. Pictures or ob-
jects may be used as the visual stimuli, The child is placed in the Early Lan-
guage Training Program for additional testing only if he meets the criterion of
the specified entry behaviors. The pretesting within each section is pro-
grammed from behaviors intermediate in complexity to more simple or com-
plex bebaviors until the child’s level is reached.

If the child’s MLU is above 3.0 words, he is given pretests on the noun +
verb + noun structure; noun + verb + preposition + noun structure; articles;
possessive, objective, and subjective pronouns; copula; auxiliary; wh- ques-
tions; and negative structures. The order of pretests for the Early-Intermediate
Training Program depends on the spontaneous speech analysis. Some of the pro-
grams in the Early and Late Intermediate Training Programs are not prerequi-
site programs for other programs. Therefore, it is not crucial to administer one
pretest before another if the second program is not an extension of the first
program,

Pretests on the Late-Intermediate Training Program are administered if the
child is able to produce complete simple active declarative sentences, com-
plete wh- questions, and complete negation structures. These structures would
include articles, pronouns, and copula and auxiliary forms. Comprehension and
production pretests are given for conjunctions, plurality, and tense.

Noun + Verb + Noun Comprehension and Production Pretests. This pretest
initially assesses the child’s comprehension and production of nonreversible
noun + verb + noun structures when pictures are used as the visual stimuli
{see Figure 1). Four pictures are placed before the child and he is requested
to give the clinician the picture that represents a specific noun -+ verb + noun
structure, such as “Give me, ‘girl eat cookie’.” The three foil pictures represent
noun + verb + noun structures that vary from the stimulus picture in one
element only, for example, (1) “Boy eat cockie,” {2) “Girl hold cookie,” and
(3) “Girl eat soup.” The child is given 10 trials on the noun + verb + noun
comprehension pretest. The stimulus picture for each trial represents a dif-
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ferent verb. Some of the noun + verb + noun structures include locative struc-
tures as well as the basic noun + verb + noun structure. If the child makes
errors on more than 20% (at least three cut of 10} of the noun + verb + noun
structures, he is later given the complete noun + verb and verb comprehen-
sion pretest. If the child correctly identifies at least 80% of the noun + verb +
noun structures, he is pretested for the noun + verb + preposition -+ noun
structure. Figure 1 presents a diagram of the pretesting procedure.

Assessment
Enter
Early
Language
Training
Program
A
’< ’ ’ Verb
802 <809 “80¢, [Training
»
280% 3%80% 2%80%
N-V-N N-V/V-N
pT\g) ’<SazTraining Training

Frgure 1. Comprehension and production assessment of the early language behaviors.

The noun + verb + noun production pretest is given after the noun + verb
+ noun comprehension pretest even if the child could not identify noun + verb
+ noun structures. The same stimulus pictures used in the comprehension test
are used for production. The clinician initiallv demonstrates the task by pro-
ducing noun + verb + noun structures as she shows the child the picture.
Three examples are given to the child before the child is requested to tell the
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clinician about the 10 stimulus pictures. Exact errors are recorded and com-
pared to the scores on the comprehension pretest. For instance, did the child
incorrectly produce the same stimulus that he incorrectly identified? What
clement(s) in the structure were incorrectly produced or omitted? Were the
majority of the child’s responses one-word element responses, such as subject,
object, or verb, or were they noun + noun, noun + verb, or verb + noun re-
sponses? If the child incorrectly produces more than 20% of the noun + verb +
noun structures, he is later given the complete noun + verb production test.
If the child correctly produces at least 80% of the noun + verb + noun struc-
tures, he is presented the noun + verb + preposition + noun pretest. If the
child correctly produces at least 80% of the noun + verb + noun structures,
the clinician asks specific wh- questions that request specific information about
the pictures: “Who is running?—boy,” What is boy doingP—running,” and
“Where is boy rumning?—to house.” Since the child can produce noun +
verb + noun structures, the clinician assesses the child’s production of prepo-
sitions in the noun + verb + noun locative structures and in the child’s re-
sponses to the where questions. The clinician also assesses the child’s compre-
hension and production of reversible noun + verb + noun structures, such as
“Boy push girl.”

Noun + Verb Comprehension and Production Pretests. The noun + verb
comprehension pretest is presented in the same way as the noun + verb +
noun comprehension pretest. The specific noun + verb structures represented
by the 10 pictures do not necessarily have to require objects. If the child in-
correctly identifies more than 20% of the noun + verb structures, he is later
given the complete verb and noun comprehension pretest. If the child correctly
identifies at least 80% of the noun + verb structures, he is placed in noun +
verb + noun training,

The noun + verb production pretest is given after the noun + verb com-
prehension pretest. It is presented in the same way as the noun + verb + noun
production pretest. If the child misses more than 20% of the noun + verb struc-
tures, he is later given the complete verb and noun production pretest. If the
child correctly produces 80% of the noun + verb structures, he is placed in
noun -+ verb + noun training,

Verb Comprehension and Production Pretests. Only the stimulus items in the
verd comprehension pretest differ from the presentation of the previous com-
prehension tests. The subjects in the stimulus and foil pictures in one trial
represent the same agent. Therefore, even though the clinician asks the child
to indicate “Boy sit,” the child identifies the picture by comprehending the
verb, since the foils represent “Boy stand,” “Boy eat,” and “Boy sleep.” Since
an action cannot be performed without an agent, the agent should also be
given in the clinician’s verbal stimulus. If the child incorrectly identifies any of
the 10 verbs presented, the child is placed in verb training and trained on his
error verbs. If the child makes errors on all the verbs and demonstrates that
he cannot perform actions when the verbal stimulus such as “Mike, you stand”
is given, the 10 training verbs are divided into sets and initially only two verbs
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are selected for training. The child then enters the verb training program on
Condition I, which consists of a point-to-point matching procedure of body
actions, object manipulation, and picture selection. If the child correctly iden-
tifies all the verbs, he is placed in either verb training of Condition V (com-
prehension/imitation) or in noun + verb training, depending on the correct
production of the verbs.

The verb production pretest is given after the verb comprehension pretest.
Each of 10 pictures (same pictures as used in the noun + verb + noun test)
are presented to the child with the “What noun deing?” question. If the child
incorrectly produces any of the 10 verbs, he is placed in verb training. A verb-
imitation pretest is presented to assess the child’s intelligibility in order to
select or reject specific training verbs. If the child correctly comprehends and
produces all of the verbs presented on the pretest, he is placed in noun + verb
training. Additional verbs may be assessed and trained concurrently with
noun + verb training. Based on the results of the pretests, the child is placed
in either verb, noun + verb, or noun + verb + noun training,

Probes. Several types of probes are taken throughout the course of the pro-
gram. Probes are administered during a specific program to determine if a
training step can be deleted for a child. Several probes on advanced structures
are taken during the earlier training program. For instance, during noun +
verb + preposition + noun training, the clinician also keeps data on untrained
elements that the child may produce: noun + verb(-ing) + preposition +
noun or noun (pronoun} -+ verb + preposition + noun. If the child is not
producing noun + verb + preposition + noun structure during training, the
clinician has probe information that demonstrates that the child is not produc-
ing noun (pronoun) -+ is + verb-ing + direct object + preposition + indirect
object structures. If specific elements or structures cannot be probed during
the training of other structures, probes are taken at various points before that
structure is trained. Probes are taken after comprehension training to deter-
mine if production training is necessary for that program.

Once a structure is trained and is not to be incorporated into a later train-
ing structure, it is usually reviewed twice a week. If a previously trained
structure is not reviewed, probes are taken to see if the child has maintained
the specific element or structure response. Probes are also taken on trained
structures after the child has been absent for more than five training
sessions.

Generalization. Several types of generalization measures are taken on each
specific training program. Generalization measures are taken only after the
child has met criterion on the final training step of a specific program. Ten to
20 pictures that are not used in training are presented in the pretest and again
after the child has met criterion on the pictures that were used for training.
If the child does not meet an 80% criterion on 10 of the generalization pictures
(or novel stimuli), those pictures are used for additional training on the last
training step until the child reaches a 90% training criterion. The other 10
generalization pictures are then used as generalization items. Measures for
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overgeneralization are taken when it is applicable, that is, on the pronoun,
plurality, and tense programs.

Specific structures are sometimes used for training a specific element. For
instance, the noun + is + adjective structure is used for training the copula
is. After the child has reached training criterion, other structures that contain
the copula are presented to see if the trained element has generalized to the
structures that were not used in training, that is, “What is that?” and possessive
pronoun + noun + is -+ adjective. If the clement does not generalize to other
structures, the element is then trained within those structures.

Spontaneous speech samples are taken at least once a week to see if the
trained element or structure has generalized to the child’s spontaneous speech.
Since the trained item may not generalize to the child’s spontanecus speech
immediately after it is trained, the clinician can determine {by weekly checks}
when the child does begin to use a specific element or structure and how
consistently the child uses it. The spontaneous speech samples are taken ran-
domly in environments outside the therapy room. Home and cottage programs
designed to maintain more efficiently a trained response are currently being
developed.

DISCUSSION

The purpose of this chapter is to present a sequence of language behaviors
and detailed procedures for training those behaviors. Data from 30 mentally
retarded children and five normal language-delayed children have been col-
lected over the past two and one-half years. In the development and modifica-
tion of the total language program, a number of specific studies have been
conducted to determine the most effective and efficient procedures and se-
quence.

Studies involving multiple baselines and group designs were used in order
to determine (1) whether certain programs should be trained concurrently
with other programs, (2} whether group therapy is more efficient than indi-
vidual therapy, (3) whether gestures facilitate the teaching of certain linguis-
tic units, and (4) what probes should be introduced to determine branching
steps or step deletions for individual children. Detailed data were recorded
throughout the program to assess the procedures, sequence of training, and
progress of the individual child. However, the number of specific programs
and the number of children completing each program preclude the presenta-
tion of specific results.

Data indicated that concurrent training of noun + verb - noun structures,
questions, and negation is more effective and efficient than serial training, but
there are specific prerequisite phases within each of the individual programs.
Group therapy is conducted after the child has completed Early Language
Training because specific language elements can be presented more efficiently
when three or four children are receiving group training. The children in-
volved in group therapy produce more spontaneous speech within the therapy
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setting. The stimuli do not always have to be arranged or presented by the cli-
nician because other children are providing adequate stimuli. However, infer-
ential learning can interfere with a child’s progress if he is placed in a group
that is significantly more advanced in the program. The use of gestures elim-
inates the I-you confusion and facilitates the production of the early develop-
ing prepositions. Inter- and intraprogram probes provide information for indi-
vidual branching steps, step deletions, and criterion levels. Although the chil-
dren showed individual differences, the majority of children also showed that
some programs were more difficult to train than other programs.

A progress record for one of the children is presented in Figure 2. This

X-90% Criterion Accuracy under Test

/" Behavior under 50% Criterion for Training
€ Behavior has met 90% Criterion

T- Initial Training

t-Expanded Trainlng

R:Review
V-Yacation
we Continues
i v v _
Plyrals / / / I
z Combinations
: of trained / 7 /|
£ behaviors yd pd
Auxiliary /7 / /Z/TTTXRRR
Copula / /TTIXRRR
Articles Z /TTTY
Pronouns-Sybj-3rd Z AR |
Pronouns-Obj-3rd yd /TTITT
Pronouns:Poss-: 7z ZTITT
uns -1st t tXROODDRRR
Negation (internal
Negatjonlexternal EHD-BS D DD DD
ML TH ™ e
\NVANY) PN Lt
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Time Units-Weeks {four sessions per week)

Ficure 2. Progressive record chart.
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method of representing a long-term program has been presented by Spradlin.?
It represents 36 weeks of therapy for one child. Behaviors for the specific
training programs that met pretraining or posttraining criterion are recorded
by an “X.” The slash marks indicate that pretest or probe criteria were not
met. “T” shows the programs being trained, “t” represents expanded training,
and “R” shows the programs that are being reviewed. The progress record also
presents the number of specific programs that are being trained concurrently
and reviewed during one week of training,

Research projects currently are being conducted to develop programs in the
Late-Intermediate Language Program. Specific research projects are in prog-
ress to determine the number and frequency of review sessions that are needed
to maintain a child’s criterion performance on the specific structure. Mainte-
nance programs need to be developed to insure more efficient generalization
of trained structures to situations outside of therapy. Spontaneous speech
samples taken outside of therapy indicated that most of the children did not
begin spontaneously producing the elements or structures immediately after
they were trained. Some children did not spontaneously use the trained ele-
ment or structure above 80% of the time until two months after it was trained.
Examples of pretraining and current training responses for three children are
listed in Appendix D.
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APPENDIX B

Specific Language Content and Control Sequence for Early Language Training

A. Verbs (action):

Training Verbs First Set Second Set Third Set Replacements
walk sit jump eat drink
sleep stand ride run run
~‘3atc1 look read throw
Tea la slee drive
look Py P push
sit
ride
stand
jump
play

Verbs that are placed in the training sets depend on the subject’s pretraining test re-
sponses and probe responses,

Additional verbs used to indicate request:

want take get
have tie show
go make put

B. Subject + verh {agent -+ action) constructions:

givl sleep lady (mama) read
girl eat boy loak

hoy stand boy play

man (daddy) walk girl jump

boy sit girl ride

Additional subject + verh (agent + action)/verh + object (action + object) con-
structions used in a functional therapy setting:

Subject + Verb Verb + Object
Ron go have token make picture
boy fall want peany { candy) go bathroom
girl ery take cottage? get drink
mama conie tie shoe put way?
girl go go home show lady?

C. Subject + verb + object (direct object, object of preposition, or adverb) (agent +
action + object) constructions:

girl sleep bed lady (mmama) read book
girl eat soup boy look ball

boy stand floor boy play ball

man {daddy) walk home girl jump rope

boy sit chair girl ride horse
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Appendix B (Cont.)

Additional subject + verb + object (agent + action + object) constructions used in
a functional therapy seiting: ‘

I go bathroom you tie shoe I take it back

I go cottage you make picture I make that

I go school I put'way I get that

I go home I show lad girl come speech
1 get drink you have cﬁ‘ess—pretty

I have candy

T have token

I have penny
I have dress—new

Noun phrases and question indicators used in a functional therapy setting:

big ball two penny more candy

blue car new bo that?  what's that
little box pretty ci'ess who's that
new shoe dirty shirt doing? what doing
five token rec ook

The additional constructions are trained by setting up high-probability response situa-
tions and waiting for the child to initiate a request or naming response (gesture or
label}. When the child makes a type of gesture or labeling response, the clinician
names or primes the indicated referent.

Prepositions used in response priming during subject + verb + object training and
later trained within the subject + verb + object structure (each verbal label is paired
with a gesture):

on
to
in

with

APPENDIX C

Horizontal and Vertical Training Sequence

Concurrent Training

verb (action)
noun -+ verb
noun + verb + noun

adjective

verh (state) + adjective
or noun

pronoun (subject—first
and second )

pronoun(s) + verb +
nouin

noun (expansion )

adjective + noun

pronoun + {objective~1,2) +
verb + pronoun

pronoun ( possessive—1,2} +
noun

Review or Placed within Next Training

noun + preposition +
noun

noun + verb(-ing} +
preposition + noun

noun + verb -+ noun +
patticle

negation { gesture)
{no) noun + verb +
noun (no)

wh- question (inflection)
wh- verb(-ing)?
wh + noun + verb(-ing}
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Appendix C (Cont.)

Review (FR 2)

articles

objective pronouns
possessive pronouns

expand-nouns, verbs, adjectives,
subjective pronouns

and prepositions

Review and Combinations of Trained Iems

copula auxiliary

APPENDIX D

Pretraining and Current Responses of Three Children

Time in
Child Pretraining Responses Training Current Responses
RwW Doing? {echoic} (2% years) We went roller skating last Thursday,
Have? { echoic) I got some new shoes at home.
Me go? My mommy and daddy buy them for
Shoe. me.
Take that? Can I take the rubber band off the
Come here. cards?
Stremel-What are you doing?
I watched TV and ride my bike.
They are giving the books to them.
The kids are riding their bikes to Pine
Cottage.
ML That? (2% years} Where you live now?
Hit—EBoy., We went to a party last night. Have
Name? fun.
Soap ‘huh/ Stremel—Can I sit by you?
Roy—sister. They are making their beds.
She isn't coming to speech anymore,
The man is taking a picture of him.
RT You coming? (1% years) Can [ get some more candy?
Him take it, 1 take my pennies back to the cottage.

Me ( gesture, no) that.
That girl. No,

See that.

You make it?

She is turning the light off.

The boys are playing baskethall/At
the gym.

She isn't coming today. She sick,

She is putting a Band-Aid on his knee.

What you making on that paper?

130 ASHA Monographs

No. 18 1974



Chapter VII

APPLICATION OF SYSTEMATIC PROCEDURES
IN CLINICAL ENVIRONMENTS

LETJA V. McREYNOLDS

Speech pathologists are confronted with children with language disorders in
need of immediate training. Clinicians need to know what to train and how to
train it, directly after evaluation of a child’s language. Like researchers, how-
ever, they are also interested in developing the most effective and eflicient
procedures for modifying language behavior. Once principles and procedures
have been discovered, they recognize the need for replication over a variety
of language behaviors and children.

Work reported in the previous chapters included some of the features sug-
gested in the introduction as beneficial to the development of scientifically
based language programs. This final chapter discusses how they might con-
tribute to the development of data-oriented training procedures by presenting
a hypothetical language problem and suggesting a treatment program with
the characteristics listed in the introduction.

The characteristics may be summarized briefly. First, the program is based
on training a behavior that has been isolated from a broad sample and thor-
oughly evaluated. Second, all stimuli, responses, and procedures are described
well enough to allow replication. Third, appropriate measures are used to
provide empirical evidence of behavioral change. Finally, effectiveness of the
program is evaluated.

The presence of the first feature is apparent if a sufficiently large sample of
language is obtained to make evident that the child has a problem and requires
training. A large sample also enables determination of linguistic units consis-
tently present in the child’s language repertoire. This information aids in de-
signing training procedures if they need to be based on language behaviors
already in the child’s system. Procedures used by Ingram, for example, to col-
lect language samples, give the child opportunity to produce the linguistic
units already present in his repertoire. In Ingram’s study the child’s language
was sampled in unstructured and semistructured environments in three situa-
tions. As Stremel and Waryas suggested in Chapter VI, a sample of spontane-

131



ous speech can be used to select the arca of specific testing and indicate if
prerequisite language behaviors are present.

From the general language sample, then, a particular linguistic construction
in error is identified. Before designing the specific program, the speech pa-
thologist forms some gencral ideas concerning the child’s problem and the
approach to be used in training. These impressions, derived from develop-
mental and experimental research in language, offer some general directions,
but the construction in error has to be carefully specified and the child’s
problem with the construction clearly defined before procedures can be de-
veloped.

It is not sufficient, for example, to decide that a child needs to learn to
produce complete sentences. Such a behavior may indeed be the terminal
goal, but designing procedures for training such a broadly defined behavior
initially may not be possible. A complete sentence has many components. 1t
would probably include a subject + verb + object sequence. It might also
include articles, prepositions, adjectives, adverbs, and other linguistic units..
Unless the definition of a complete sentence includes all the components com-
posing it, and the error components are specified, designing efficient training
procedures may be precluded.

Another cssential characteristic of a scientifically based program is the
requircment for careful descriptions of the behavior to be trained and the
purpose for training it. Stating the purpose assumes that the level at which the
specific construction in error is occurring in the child’s repertoire over time
and variety of contexts or situations has been established. That is, an adequate
baseline has been obtained.

If a clinician, for instance, wishes to train a child to produce complete
sentences, it is first necessary to determine which component in the sentence
should be trained, For example, a spontancous sample of the child’s language
may reveal that he does not use prepositional phrases. Therefore, prepositional
phrases are selected for training. Next, the component to be trained in the
prepositional phrase needs to be isolated. A prepositional phrase consists of a
preposition labeling a spatial relationship, an article, and a noun. To specify
the component in error, it is necessary to discover why the child does not use
prepositional phrases. Is it because he doesn’t have the concept of the spatial
arrangement? Does he have the concept but not the verbal label for it? If he
has the concept, but not the expressive phrase, is it because he lacks articles
and nouns? In other words, do all components of a prepositional phrase need
to be trained, or only a part of them?

If a large enough corpus is obtained in the initial language sample, it is
possible to determine if articles and nouns are present in the child’s repertoire.
For example, 50 utterances would indicate how frequently the child uses noun
phrases. If noun phrases are used consistently, articles and nouns can be
eliminated as problems; that is, preposition errors are not related to an inability
to produce articles and nouns. Some other component of prepositional phrases
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constitutes the problem and needs to be identified. To do this, the child’s
comprehension and production of prepositions are tested.

Before testing prepositions, the child’s ability to name 20 objects is explored.
Nouns the child knows are used in the preposition test. Once the child’s
knowledge of the nouns in comprehension (pointing to the object named) and
production (naming the objects) has been confirmed, the preposition test may
be administered, but it must first be designed.

Two tests might be designed to test the child’s comprehension and produc-
tion of prepositions. For each test the 20 objects named by the child can be
used. Before testing, data sheets are prepared on which the prepositions, the
objects, and the stimuli to be presented are noted. A space for recording the
child’s exact response on each trial during the test is included on the data
sheet. Each preposition is tested in several contexts to allow the child an op-
portunity to respond appropriately, if he is able to do so. Each context is
tested more than once to explore whether a consistent response pattern on each
preposition is present. Thus, each preposition might be tested 12 times in at
least three different contexts. Chapter IV reported in-depth testing procedures
for exploring noun phrases. The number of sentence contexts, the times that
each was tested, and the manner of recording responses in that study might
provide some guidelines.

The production test is administered before the comprehension test to de-
termine if the child produces the preposition before hearing it during com-
prehension testing, Procedures for the production test consist of the clinician’s
performing the arrangement and asking the child to label it verbally. For
example, the clinician might put a cat in a box and ask the child, “Tell me,
where is the cat?” For the comprehension test, presented after the production
test, the child may be presented verbal directions for arranging two objects.
For example, he may be directed to “Put the book on the table” Another
procedure might consist of presenting more than one pair of objects. Each
pair would represent a different spatial arrangement, and the child would be
asked to point to the arrangement described by the speech pathologist, for
example, “Point to the book on the table.”

Counting the exact number of times the behaviors were tested, the contexts
in which they were tested, and the number of times correct responses oc-
curred in each vields objective data. When the test results are tabulated, the
data allow careful specification of the linguistic unit to be trained and a gen-
eral idea of procedures apprepriate for this training. The specification is
possible because quantifiable data have been collected, and they show that
the behavior is lacking or occurring only occasionally. Procedures for defining
an adequate baseline are found in Chapters IV and VL In the present test,
for instance, the clinician may learn that performance on the comprehension
test was at approximately a chance level. He also may learn that no correct
Iabels were produced on the production test. The test has helped to define one
of the child’s language problems in more direct terms; he has neither the con-
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cept of spatial relationships nor the prepositions for labeling them. Because of
the thoroughness of the sample, confidence can be placed in the statement that
the child lacks prepositions. Therefore, a basis for designing training proce-
dures has becn provided. Consequently, the definition of the behavior to be
trained has changed from a broad statement concerning complete sentences to
a more specific statement concerning the production of prepositional phrases
when spatial arrangements are presented.

Thus far, two of the requirements for the development of a scientifically
based training program have been met in assessing the child with a preposi-
tion deficit. Fulfillment of these requirements facilitates meeting the remaining
ones. It is casier to design training procedures and measures for a behavior
that has been clearly identified. Likewise, if the procedures are described care-
tully, evaluation of the program’s effectiveness and efficiency is possible.

A few introductory comments will be made about procedures before con-
tinuing with a discussion of the child’s preposition problem and before pre-
senting suggestions for development of training procedures with the charac-
teristics listed in Chapter 1. The remaining characteristics will be discussed
together, rather than individually, as procedures for preposition training are
designed in the following pages.

The chapters in this monograph may be studied to learn the degree of
specificity included in their descriptions of procedures. One way to determine
if procedures are described adequately is to attempt to replicate them. If a
clinician, after reading the description, is able to apply the procedures, then
they are defined and described adequately. To determine if the procedures are
related directly to the behavior to be trained, the measures used to obtain
data may be examined. Data should be pertinent to the purpose of the train-
ing; that is, it is the behavior being trained that should be measured, not
other behaviors that may be occurring, Occurrence of the trained behavior to
untrained stimuli and situations may also be measured, as it is in some of the
studies in this monograph. Data from training show that the procedures
effectively modified the behavior, while data on the behavior outside of train-
ing show that it transfers to untrained contexts. Chapters III, IV, V, and VI
described tests and measures of generalization and transfer.

Characteristics listed in Chapter I have been taken into consideration in
developing the preposition training procedures presented in this chapter. The
first step is selection of the prepositions to be trained. Clinicians, of course,
are aware that training all possible occurrences of a specific linguistic unit is
not possible or desirable. It is not possible, for example, to train all possible
occurrences of in or any preposition. Instead, a preposition must be trained in
a restricted number of contexts. It can, however, be tested in untrained con-
texts to determine if additional items need to be trained before the preposition
is stable in the child’s repertoire, that is, if he uses it spontaneously in new,
untrained contexts.

Results from the preposition test provide the basis for selecting the preposi-
tions to be trained. If several, or all, were in error, the specific prepositions
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are chosen on the basis of information from developmental and experimental
studies in language. For example, two sources the speech pathologist might
refer to are Brown (1970) and Brown (1973). Perhaps, on the basis of this
information, the prepositions in, on, behind, and beside are selected to be
trained. After specification of the four prepositions, the speech pathologist
defines the purpose of the training. Is it sufficient to demonstrate that the
child acquires the four prepositions in the training situation? Should training
be administered on all of the objects tested on bascline? Should just two of
the objects be used? If objects are used in training, should testing be adminis-
tered to determine if the child can respond to the same spatial arrangements
in pictures or to untrained objects? These are some of the questions that need
to be asked before designing procedures. Procedures used are dependent on
what the speech pathologist considers essential to train and the extent to which
he wishes to train them.

Perhaps in the case of the prepositions, the clinician decides he would like
to use just two objects for training and test transfer to the other objects. For
example, the prepositions will be trained using a ball and box. In order to test
if the procedures have taught the preposition, regardless of the number of
objects used, a test is devised. The child will be presented the other objects
on which baseline was obtained, but on which no training will be pre-
sented.

The specific purpose of the procedures has now been detailed a little more
carefully. Four prepositions, using two objects, will be trained. Other objects,
not used in training, will be arranged to represent the trained spatial relation-
ship. They will be presented to test whether the child respends with the ap-
propriate preposition to the new objects. Testing generalization will provide
useful information. It might demonstrate that a preposition can be trained
with only a few objects. On the other hand, it may disclose that the child does
not acquire the preposition until presented with several objects demonstrating
the same spatial arrangement. Fortunately, generalization can be measured
rather precisely. Presenting the same items in baseline and generalization
testing allows comparison of the child’s responses to identical stimuli pre- and
posttraining.

Once the speech pathologist has defined cxactly what will be trained and
tested, he is ready to design specific procedures for training. In the present
case, several options are available. For example, the prepositions could be
trained in comprehension only, or they could be trained in production and
comprehension simultaneously.

Results from the study by Ruder, Smith, and Hermann (Chapter III) indi-
cated that it might be more cfficient to train comprehension and production
simultaneously, if the terminal response is production. McReynolds and Eng-
mann { Chapter IV), basing their procedures on prior research in experimental
analysis (Sloane and MacAulay, 1968; Garcia, Baer, and Firestone, 1971;
Brigham and Sherman, 1968; Girardeau and Spradlin, 1970), administered
only production training in requiring production as the terminal behavior.
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Perhaps, on the basis of these and other studies that have shown that imitation
is an effective procedure in language training, imitation is chosen as the pro-
cedure for establishing the prepositions in the child’s repertoire. The procedure
may be somewhat similar to the imitation used in the Ruder et al. study or
the McReynolds and Engmann study. Stremel and Waryas also used imitation
in their language program. A second phase may be initiated when criterion
in imitation is reached. Training can be shifted to spontaneous emission with
the expectation that comprehension occurs as the child acquires production.
(Research exploring the nature of the relationship between comprehension
and production is somewhat inconclusive. Yet, it is important to the develop-
ment of effective procedures. An experimentally oriented speech pathologist,
training prepositions, might decide to explore the effectiveness of separate
comprehension and production training, Designing a multiple baseline to
investigate the two procedures is possible in a clinical environment. )

Evaluation, the sixth feature of a scientifically based program, is possible if
the program meets several criteria. Briefly summarized, they are as follows:
(1) stimuli presented to the child are defined carefully, (2) the response the
child is to produce is specified, (3) the consequent event for correct and in-
correct responses is described, and (4) the exact manner in which the stimulus-
response-consequence sequence will occur is explained. In addition, (53) a
training session is defined, perhaps in terms of trials; (6) criterion levels are
set to provide evidence that the child has acquired the behavior on which he
receives training; (7) the manner in which data are recorded is described; and
(8) testing items and administration are specified. If these events are defined,
confidence can be placed in the data, provided the measure is appropriate to
the behavior receiving treatment.

In the preposition training, for example, imitation has been designated as
the procedure to be used. For some, this might be sufficient specification to
initiate training. For the speech pathologist with an experimental attitude,
it is totally inadequate. Another speech pathologist, attempting to replicate the
procedures, or a clinician attempting to replicate his own procedures with
other children, would need clarification on several points: (1) Will the
clinician demonstrate the spatial arrangements as he presents the verbal stimu-
Ius? (2) Will the verbal model be presented before, during, or after the ob-
jects have been arranged? (3) What is included in the verbal model presented
by the clinician—the complete sentence? the prepositional phraser the preposi-
tion only? (4) What constitutes a correct response? If the child imitates only
the preposition, is the response correct? If the child deletes the article in the
prepositional phrase, is the response correct? If the child imitates only a part
of the sentence but imitates the preposition, is his response correct? Does the
child imitate the spatial arrangement as well as the verbal statement? (5)
When the child imitates correctly, what does the clinician do? What does he
do when the child makes an incorrect response? (6) Are all four prepositions
trained simultaneously? Are they all presented in each session? (7) Are the
prepositions presented randomly? (8) How many trials are administered on
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each preposition? (9) How is acquisition defined? What is the criterion level?

These are only a few of the many questions that can be asked if procedures
are not clearly defined and described. If answers are not possible, the treat-
ment cannot be evaluated. Therefore, the speech pathologist will not be able
to determine if his purpose has been met by the training program.

Specification of the preposition training procedure would, in all probability,
include at least two phases: imitation training and spontaneous training.
Specifications, definitions, and descriptions of procedures would differ for the
two. Under cach phase the various steps in training would be defined.

Initially, the overall plan or procedure for each phase would be described.
In each phase a session might consist of 80 trials. One preposition would be
trained to criterion in the imitation and spontaneous phases. When criterion
was reached in the spontaneous phase for the first preposition, transfer of
that preposition (to the remaining 18 objects) would be tested. Presentation
of pairs of objects would be the same as in baseline. No consequent event
would follow the child’s responses during testing,

After testing generalization of the first preposition, training on the second
preposition would be initiated. Procedures would be similar to the procedures
for training the first preposition with one exception. Each 80-trial session
would consist of 50 trials on the new preposition and 30 trials on the first
preposition to ensure that the first preposition is maintained in the child’s
repertoire.

When criterion on the second preposition is reached in spontaneous training,
both prepositions would be tested on the remaining 18 objects. After comple-
tion of generalization testing, the third preposition would be trained. Training
trials on the first two prepositions would be interspersed with trials on the
third preposition. Similar procedures might be applied until all four preposi-
tions had been trained and tested. The criterion level set by the clinician
might be 90% correct in one session on the 50 trials of the preposition receiv-
ing training.

After the general procedures are described, the stimuli, responses, conse-
quent events, and procedures prevailing in each step and phase of the pro-
gram would be defined. The training environment would be described to show
that extraneous variables that might influence the child’s behavior are not
present.

The stimulus in the imitation phase might consist of a particular spatial
arrangement of the ball and box. Upon completion of the arrangement, the
speech pathologist would verbally describe it. For example, “The ball is in the
box.” Then he would say to the child, “Say ‘the ball is in the box.’”

A correct response would be defined as imitation of the complete sentence
by the child within five seconds after the model is presented by the clinician.
All words in the sentence would be required to be produced intelligibly, as
judged by the clinician. Any other response would be incorrect.

The consequent event, the event following the child’s correct response,
would be a plus mark on a piece of paper placed on a table close to the child.
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A total of 20 marks would be exchangeable for a token, which could be used
to purchase candy. The consequent event for an incorrect response might be,
“No, that's wrong,” said by the clinician, after which he would repeat the
model. If the child responded correctly to the second model, the clinician
might say, “Yes, that’s right.” He would not, however, make a plus mark on
the paper. If the child responded incorrectly again, the clinician would say,
“No, that's wrong,” pause for two seconds, then remove the objects from the
table. Five seconds later another trial would be initiated.

For each step in treatment, procedures would be specified in as much detail
as in the example above, and perhaps more. Additionally, procedures for
testing generalization to the other objects would be specified. That is, the
description would include the number of times each pair of objects should be
presented, the spatial arrangement to be tested on each trial, the number
of times each preposition would be tested, and the objects used on each trial.
Data sheets for training and testing would be designed before obtaining base-
line and initiating training. Careful consideration would be given to designing
data sheets on which relevant information from each session could be recorded.
Many researchers and clinicians develop codes to simplify recording. In the
case of the preposition training, for example, the child’s entire response could
be transcribed. This might give the clinician clues to use for modifying pro-
cedures if the child failed to acquire prepositions.

A clinician following the suggestions for designing training programs pro-
posed thus far in this chapter could feel somewhat comfortable that what he
is doing has value. Unfortunately, it would not be sufficient to provide evi-
dence that his treatment was cfficient, or that it was related to the generaliza-
tion obtained on untrained objects. To provide that evidence, two other pro-
cedures would be incorporated into treatment.

One procedure concerns reliability (Noll, 1970; Winitz, 1969). Clinicians,
as well as researchers, understand the necessity for obtaining independent
judgments of the child’s responses. An observer, using data sheets used by the
clinician, listens to the child’s productions. He judges the correctness of the
productions on the basis of the clinician’s original definition of a correct re-
sponse. It is important that the speech pathologist’s judgments be corrobo-
rated by another not directly involved in the program. Several options are
available to the spcech pathologist. He might, for instance, record the train-
ing sessions on audio or vidco tape and later present the tape to a colleague
for judgments. If the situation allows, he might introduce a live observer into
the sessions at crucial periods. Independent judgments should be obtained
especially during baseline measurement, again when the child reaches cri-
terion in training, and, finally, during generalization testing. A comparison of
the observer’s and clinicians judgments of the number of correct responses
made by the child would indicate if they agree on the child’s productions. If
they agree consistently, then the clinician can place confidence in his own
observations of the child’s behavior in training. By presenting an independent
observer’s judgments in addition to his own and showing the two agree, the
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speech pathologist increases the probability that he is reporting more than his
subjective impressions.

In addition to reliability, if the program is to be evaluated, some means must
be found to show that the treatment was responsible for the child’s acquiring
the prepositions and generalizing them to other objects. Unless that is done,
the clinician has no way of knowing whether the child would have acquired
the prepositions as a function of other events in the environment. The child’s
parents, for example, might have decided to teach prepositions at the same
time. Peers or a classroom teacher might have placed emphasis on preposi-
tions during the training period. These and other events in the child’s environ-
ment have to be ruled out before confidence can be placed in the treatment.
In order to show that the treatment was responsible for the change in the
child’s language, the clinician presents strong evidence that other variables
have been eliminated. As a result, others will be more willing to use a similar
procedure and the clinician himself will use it again with greater confidence.
Each replication with appropriate controls, as suggested in the introduction,
will add evidence that the treatment was responsible. With additional evi-
dence, greater confidence can be placed in the results obtained.

It was suggested in Chapter I that two procedures, either an ABA or multi-
ple baseline, could be used to evaluate a program. It was further explained
that the ABA, or reversal, was not considered entirely suitable for application
in clinical programs. The multiple baseline, however, offers some possibilities
{ Hall et al., 1970, Barton et al., 1970).

The prepositional phrase training would be particularly amenable to a mul-
tiple baseline design. The clinician would have four prepositions to train for
this purpose. He might, after obtaining baselines on all four, decide to train
only two of them initiallv. The other two prepositions would be sampled con-
tinaally, as in baseline, but would not be administered training. That is, they
would be tested every session or cvery other session, but only the first two
prepositions would be trained. When the first pair of prepositions had
been trained and tested, a final baseline on the two remaining prepositions
would be obtained. If the treatiment program was responsible for the child’s
acquiring the first prepositions, no change on the other pair should be ob-
served. Without training, the child should not have acquired the second pair
of prepositions. The clinician would then be able to initiate training for the
second pair. The procedures applied to the second pair would be identical to
the procedures applied to the first pair. With training the child should acquire
the second pair. If so, the effectiveness of the procedure would have been
demonstrated. Upon conclusion of the prepositional phrase training, it was
concluded that the child did not acquire the four prepositions until each one
was trained with procedures designed by the clinician.
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COMMENTS

A clinician’s primary responsibility is to provide services to his clients. These
services should be as effective and efficient as possible. Because of their close
association with individuals in need of training, clinicians are in a position to
observe variables that have potential for contributing considerably to improv-
ing present treatment procedures. Thev are also in an advantageous position
for exploring these variables beyond anecdotal observations. If training pro-
grams encompassed the characteristics described in this monograph, clinicians
would be adopting procedures that would allow exploration of relevant vari-
ables beyond the level of subjective observations. They could offer empirical
evidence of their work, The procedures would not interfere with the services
that clinicians extend. Rather, they might facilitate and enhance them. Many
clinicians provide excellent services and make efficient use of their time. They
are in a position to contribute valuable information to our profession. Others
are not operating at their optimum level, but would like to do so. For both
groups of clinicians, we hope that reading this monograph will encourage
them to apply some of the procedures in their own settings.
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