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. Abstract .

Sfudies have demonstrated that instructing verbal
production deficient individuals to use a verbal mediation
strateé& facilitates performance in delay tasks. In light
of rgceﬁt:research showlng sign language to be functionally
sif}iar tﬁ'verbal language the present thesis intended
to: (a) assess whether or not some nonverbal individuals
trained in sign language could be described as sién
_productiﬁn deficient and, (b) evaluate whether or not
training sign pioduption deficient individuals a sigﬁ
mediation strategy (i.e., signing in respbﬁée to a
stimulus) would result in improved performance in a
delayed matching-to~sample task. Four autistic children
(age 11(%0 16 years) trained in the use of sign language ~
performed_é number of matching tasks under two sensory
modalities (visual and auditory). Three children demonétrated
a sign production deficieney for visual stimuli (Experiment
1) and two children demonst:ated a sign production
deficiency for auditory stimuli (Experiment 2). An A-B-A
design was used to evaluate the effectiveness of the.,
sign mediétion strategy. Delayed matching pérformancé was
compared under tﬁo conditions, é baseline condition with no

signing of the sample and a treatment condition with signing

required. In all cases and regardless of the sensory
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modality, signing the sample stimulus resulted in improved

‘delayed matching accuracy for the sign production de@idient

children, The findings demonstrate the effectiveness of

the strategy for some nonverbal children. Implications

for education and future research are discussed.

\ \
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Use ©f Signing in Delayed Matching-
to-Sample with Language Deficient -
Children | C
Literature Review °
In 1913-John B. Watson published a paper on the
1nadequa01es of Dsychology at the tlme and which was to
serve as the'blueprint for a new psychology. At the .

tﬁrn of +the twentieth century two systems of thought

' . dominated North American psychology: structuralisp and
functionélism'(Wertheimer. 1970). Stfuctuxalism viewed )
the goal of Dsychology as the understandlng of the elements

of the mlnd. That is, sensation, 1mages and affections
(Titchener, 1910). Functionalism concurred with

structuralism that the focus of study was the mind but -
added a more ﬁynamic gpproachrJ{The mind was viewed as

an adaptive process and a function of thé physical

environment (Angellt 1904)}. For both struc%uralism and -

=~ functionalism the method for obtaining knowledgejabout

the mind was introspection.

Watson (1913)nveheme?tly attacked the two fundamental
fenets shared by structuralism and functionaliém: the
mind or consciousness as the object of study 'and
introspection as the method of study.. He urged that
all reference %o qgésciousness,‘unless it could be
defined in terms of publicly observable behavior, be

.
L.

digscarded. Behavior, Watson proposed, was the proper

-
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object of study and observation of publicly observable

. T -
events was the method of stﬁay. Watson was proposing
- .

an objective psychology frei from all concepts that

were not open to public observation. Perceptions, emotions

and ?houghts were rejected because their private nature
served only to promote speculation and vague theories.

The goal of psychology, as envisioned by Watson (1913},
was the prediction and control of behaq}c}. Watson argued
that thls‘goal could be achieved by v1ew1ng behavicr in
terms of a response (R) to ag\énvironmental stimulus (S).
The stimulus and the re3ponsé were publicly observable
events and the analysis of the conditions under which a
sfzﬁalus wac followed by a response would lead t¢ the
prediction of behavior. Watson's S-R model of behavior,
that behavior is the sum of S-R associations, is the
basis for behaviorism . ) |

Originally Watson (1913} accented the existence of
prlvate events, that is, events observable only to the
subject. For example, a headache is quite real to the
person with. the headache yet it is often observable onlj

to that person. Others, as most often the case,-do not

discover that the peréon-has a headache until the subject

reports it. To deal with such events within thé context

of 2 S-R model of bchavior where the basic datum is

publicly observable events, a definition of priﬁate events
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" within nﬁﬁlicly obéérvab%g termg;is required. Unfértunétely.
due in part to the controversy thaf was. splrlted by Watson s
view, Watson (192L} soon found h;méelf adoptlng an extremlst
p051‘§pn and denying the very, eXLSténce of prf%ate %ﬁents.
”%Efextreme behav1oral v1ew_wh1ch reaects the v;fy,
existence:of private events has-few adherents today.
Instead, éﬁnumber of different positions have developed.
One position based upon Watson's (1913) original view
continues to influence North Aﬁerican.psychology through
thé behavioristic stance advanced by B. F. Skinner.
Skinner (1953, 19?4) argues that private events are
legitimate objeqts of study provided they are. accesslble
to othérs. This iﬂvolves defining private events so
that they are subjebt to objective observation and
measurement, the sine'Qua non of science. Another

positiqp held b& some psychologists (e.g., Kendler &

Kendler, 1975) utilzes the concept of mediation.

‘Mediztion o~ -

For the purpose of this thesisj%he following
definition of a mediator iﬁ-adoﬁted:
The mediator is a response, or series of responses,
which intercedes between the external stimﬁlus and

the overt response to provide stimulation that

/ \
. Y



* .- C——— e g
Ly e - e T (T SRR PR FT e e e = ek anad AR

influences the eventual course of behavior. These
responses maj be overt, but they are usually presumed

to be covert: (T. S. Kendler, 1963, p. 34).

Before contipuing, a2 qualification regarding T. 3.
Kendler's definition of-a mediator needs to be nofed. A
source of éonfusion with the definitior lies with the
statement that the mediator is "usually presumed to be
covert", that is, publicly unobservablg. Different ways
of dealing with this covert aspect of a mediator have
arisen. Some researchers (e.g., Ellis, 1970) quite simply
view mediators as hypothetical constructs and thus, by
definition, not directly observable to others. For these
researchers hypothesizing'hediators-serve,éh explanatory
function (Kendler & Xendler, 1975).

Other researchers (e.g., Flavell, 1970) adopt a
position advocated by the behaviorism of Watson (1913)
and Sﬁinggr/fi953. 1974). Covert mediators are made overt
by defining them as publicly observable events. One
manner of achieving this goél is to view mediatérs as
verbal responses. This then allows psychologists to
observe the occurrence of verbal responses and to chart

their functional relationship to behavior.
-~

o et



Verbal Pro#uétion Deficiency
' ’

A number of studles directed at other issues have
nBted that for some young children verbalization does not
appear to influence behavior (Kendler & Kendler, 1962;
'-kuenne, 1946; Luria, 1957); Sugh anecdotal reportélled
Reese (1962) to formulate the mediational deficiency
hypothesis. This hypothesis states that up to a certain
point in the child's development verbal responses fail
to function as mediators; however, after that point they
do function effectively as mediators.

The failure by a wverbal mediator to influence behavior
may resuit from one of two possibilities. First,.the
verbal mediator may occur but it quite simply fails to
influence behav%or despite its occurrence. This is
essentially Reese's (1962) formulation of the mediational
deficiency hypothesis. This possibility was re-labelled
by Kendler (1972) as a control dgfiifency to distinguish
it ffom a second’type of mediational deficiency.

The -second possibility 1is called a verbal -production
deficiency (Flavell, Beach, & Chinsky, 1966). A verbal
production deficiency is sald to be evident when a child
fails to produce a verbal label (mediafing résponse)

which, if produced, would facilitate overt performance.



Flavell and his co-workers (Flavell et al, 1966)
were the first to demonstrate the possibility of a
verbal production deficiency. In this initial study,

. 60 children ranging in age from 69 months to 129 months
were-oBserv;d as they performed a serial recall task.

The ekperimenter pointed rgndomiy to three of seven
pictures presented and, aftér a 15 second delay, the
children were required to select the same three pictﬁres

in the same order from a duplicate set of pictures. During
the delay interval the original set of‘pictures were
removed from sight and a duplicate set of plctures were
exposed at the end of the delay.

The pictures were concrete odjects (e.g., comb,
apple) that were known to the child (i.e., they could be
named)s. Consequently it was expected that this task Kight
elicit verbal mediation responses (picture naming) dmfing
the delay interval. Adults report that théy repéat verbal
labels representing pictures and this verbal labelling
facilitates recall (Adams, 1967).

The results revealed the older children as more
accurate in their recall and also more verbal during the
delay as compared to y;unger children. Furthermore,
children from the game age group who verbalized or named

the pictures performed significantly better in the recall
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task than children who remained silent.

The Flavell et él (1966) investigation demonstrated
that some young children performing a serial recall task
can be characterized as having a verbal production
deficiency. That is, these young children failed tg%ﬁp
utilize the verbal.skills within their repertoire that
are usefﬁl in the memory task. However, their study
demonstrated only a correlational relationship between
verbalization and performance in a recall task., There
was no direct manipulatibn of the verbal behavior and
thus, no cause-effect statement could. be made.

In a subsequent study, Keeney, Cannizzo and Flavell
(1967) directly manipulafed the children's verbal behavior.
Eighty-nine children with'a mean age of 82 months were
exposed to the same serial'fecall task as described in
the earlier study (Flavell et al, 1966). Once again it
was found that the children who spontaneously named the
pictures performed better in the serial recall task than
the children whd" were silent.

Seventeen children did not verbalize even though
they could label the pictures correctly. These 17
"nonproducers” {(verbal production deficient chfidren)
were theﬁ/instructed by the experimenier to name the
picture %efore the-start of the delay interval. Inducing

these chilldren to use a verbal mediator resuited in
' a
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. recall psrformance indistinguishable from the recsll
performance of chlldren who spontaneously used a verbal
mediation strategy. All the nonproducers benefitgd from
instrugtions to verbalize. However, 10 of the 17 verbal
production deficient children abandoned the use of a
vesbalmediator when instructions to’verbalize were
withdrawn. When these children discontinued their picture
naming, recall performance returned to its previous less
accurste level.

The Keeney et al (1967) study replicated the earlier
findings (Flavell et al, 1966). That is, some young
childéren were observed not utilizing a verbal mediation
strategy despite the fact that they have the nesessary -
verbal skills. Furthermore, children with a verbal
production deficiency can be instructed %o use a verbal
mediation strategy that results in improved recall.

This latter point has now been demonstrated sufficiently
often to be widely accepted (Flavell, 1970; Hagen &
Kingsley, 1968; Moely, Olson, Halwes, & Flavell, 1969).

Given the validity of conceptualizing some young
children as verbal production deficient and given the
finding that instructing these children to use verbal
mediators is effective, many investigators have turned

to the investigation of mediation among atypical individuals.

<
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Mediation and the Ajypical(;ndiﬁidual

Studies have shown that the mentally retarded {(Clarke
© & Clarke,  1974; Ellis, 1963), autistic (Bryson, 1972

| Lovaas & Newson, 1976; Prior & Chen, 1976), psychotic
(Hagen, Winsberg, & Wolff, 1968) and learning disabled
Individuals (Bauer, 1977) perform poorly in tasks involving
a delay between the presentation‘of a stimulus and the
production of a response. Atiempts o explain this
behavior have all dealt, in one mamner or another, with

the individual's failure to use a strategy within his or
her behavioral repertoire thaf would result in more

accurate recall.,
' An illustration of aﬁ attem;t to explain the poor
recall performance of some atypical individuals is
provided by Ellis (1963, 1970). In one series of studies,
Ellis (1970) investigated normal-retardate differences

in the accuracy of recall over brief delays (seconds). _
The subjects were retardates and college students of

the same age level (mean age of 20 years). They sat

before an apparatus which consisted of a horizontal row
\

of nine response keys with a tenth key positioned abovéf

—

—

the row. Each of the horizontal keys were briefly b

1lluminated with either a random series of numvers or
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"a random series of letters. Both the numbers and letters
were familiar to the subjects..

All the stimuli were illuminated in a‘sequential‘
manner. After the nine stimull were shown;.the tenth
key was 1lluminated with one of the nine stimuli
previously shown (probe stimulus). The subjects' task
was to press the now blank horizontal key that indicated
the position where the probe stimulus was last seen.

In serial position recall tasks similar to the one .
just described adults typically recall the.stimulus items
near the beginning and near the end more accurately than
_the items in the middle of the series (McCracy & Hunter,
1933). It is presumed that items near the end of the
series, since the delay between stimuly presentation'
and recall is.short, are recalled accurately because
the stimulus information is still available in-a "short-
term memory store" (Loftus & Loftus, 1976). This
finding is referred to as the *recency effect".

The short-term memory store is a hypothetical
structurgy which supposedly stores information for brief
periods of time, usually measured in seconds. Without
some sort of active manipulation by the subject, the
infofmation in the short-term-memory store is postulated
to fade from storage and thus become inaccessible for

recall (Waugh & Norman, 1965):

H
!
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The accurate recall of items at the beginning of .

" the serles is'called the “primacy effect" (McCracy &

Hunter, 1953). The primacy effect is hypothesized to

. be the result of the subject's'usé of a rehearsal

strategy. Rehearsal is defined as .the verbal repetition
of the stimulus items and rehearsal may be elthéhﬁ%rlvate
of publicly -observable. Presumably rehearsal hoXds
1nformatlon within the short term mnemory store thus
maintaining the avallablllty of the 1nformatlon for:
recall. ‘ _

.The mlddle items have a low probability of recall
for two reasons. rirst, they are not reﬁéarsed because
the subject is assumed to be busy rehearsing the initial
items. Second, by the time the subject(}s required to
reczall the items;'the information has f?ded from the
short-term memory store (Peterson &\{Eﬁérson, 19?9).

El1lis (1970) found that the retardates showed no
primacy effect suggesting, in terms-of the model Jjust
presented, a failure by the retardates “to rehearse the
stimulus items. Even varying the rate of stimulus, N

presentation to allow more time to rehearse the information

periefited only the college students (Study 1). These

findings led Ellis (1970) to formulate the rehearsal

strategy deficlency hypothesis. The hypothesils states
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that retardates perfdrm poorly'in-delay tasks because '
they fall to rehearse the stlmulus items. ‘
The ‘rehearsal def1c1ency hypothe51s proposed by
:-‘Ellls (1970) is remarkably-31mllar to the verbal
productlon defrc1encx observed among young children
(Flavell, 1970). 1In both eeses, the individual's faillure
to perform accurately in delay taeka is thought to be
related to the inefficient use of existing language
. skills. The dirference between Ellis' and Flavell's’
' formulations lies in the model they employ.
Ellis (1970) employs an information precessing model.
In this model, stimili are stored in hypothetical structures
_fe.g., short-term ﬁemory store) and these stimuli are
subjected to publicly unobserﬁable processes (i.e.,
rehearsal). Ellis (1970) admits that the model provides
only "conceptual anchors" bufiargues for the model's use
as a necessary beginning step in the investigation of
the behavior of retardates in memory type situations.
Flavell (1970) does not depart from publicly observable
anchors to the same extent as Ellis (1970). Hypothetical
structures are not assumed and verbal mediators are
defined ae publicly observable evenits. In Flavell's
series of experiments the children's use of verbal
mediators were directly observed. For example, in the

Keeney et al (1967) study the children were observed
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talking out loud and in the Flavell et al (1966) study
‘llp movements were "read" by a trained lip reader.

" Although Ellis® end Flavell's formulations differ,
the fact’ remains that retardates exhibit behavior similar
to that of young children when performing in a delay
task. Furthermore, a reasonable explanation in both
cases is that the individuals have failed %o utilize
existing verbal mediators. Thét‘is, both young children
and retardates display z verbal production deficieﬁcy. -
The reader is also reminded +that both positions are
consistent with T. S. Xendler's (1963) definition of a
mediator. Within the context of her definition, the
individuals studied by Ellis and Flavell may be characterized
as falllng to produce a response sometime between the
presentation of the external stimulus and the occurrence
of the final response which can potentially influence
the course of behavior. _

Some investigators have suggested that the failure
To utilize existing verbal mediators by retardates is
due to a defective central nervous system (e.g., Luria,
1963) The empirical support for this assertion is
sorely lacking (Zigler.& Balla, 1971). As Campione and
Brown (1977) point out, a oritical test for a central
nervous system deficit explanation of 2 verbal production

deficiency is whether or not the retardate responds to



training. At present, the empirical evidence -supports
the position that the verbal ﬁroduction deficiency can
be correcfed by training: _ = |
A study by Kellas, Ashcraft and Johnson (1973)

demonstrated the effectiveness of training retardates
to/use verbal mediation in a recall Task (the authors
used the term "rehearsal"). Ten adolescent retardates

ith a mean IQ of 70 were instructed to repeat aloud
the experimenter's labelling of a series of pictures.
Familiar objects were represented in the pinures. For
this group of subjects only two trials in which the
experimenter labelled the pictures were required before
the subjects continued to use the, verbal labels without
prompts.

A second group of subjects was instructed to repeat

the experimenter's verbal labels silently and a control

_-group received no instructions to repeat the experimenter's

verbalizations. . After a delay interval {30 seconds in
Experiment 2) the subjects were required.to-récall tﬂe
order of picture presentation.

The resulté indicated that instrﬁctions to use verbal S
mediators either overt;y or covertly produced a higher
accuracy of recall than if no instructions were given.
in the control group no observable verbal behavio; was

evident and recall performance was poor. In additilon to
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these ‘short-term effects, a re-test two weeks later .
revealed that the instructéd groups continued to perform
more accurately than the nqninstructed group.-
The group that wés instructed to overtly label
the pictures continued to do so two weeks later. The
group that vas instructed to coverfly label the pictures
was‘presumed to ao so in the follow-up test; their covert
iabelling was inferred from their accurate recall performance.
The Kellas et al (1973) study not only \h\ighligh‘ts

the effectiveness of training in overcoming aiverbal

\
production deficiency but it is also one of tha few

studies demonstrating the maintenance of a verbal mediation
strategy over an extended'period of time.

Why the intellectually retarded subjectis in the Kellas

et al (1973) study continued to use a verbal mediation .

strategy two weeks after training whereas intellectually
normal children (Keeney et al, 195?) quickly abandon

such a strategy is unclear. The answer may lie with
differences in the extensiveness in the training protedures
between the two studies. However, Kellas et al (1973) h
fail to provide detailed informatlon as to the length

q@% extensiveness of their traipépg?brocedure. One éan
only speculate that their trainfhg procedure mzy have

been more rigofous and systematic than the Keeney et

al (1967) study.

~ In the Kellas et al (1973) studfithe subjects usually
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labelled the stimuli as-they appeared one at a t%me.
Butterfield, Wambold and Belmont {1973) visually pregented J
letters in a series of three followed by a pause. During
the pause the subjects in the experimental condition were
reguired to verbally label the letters aloud. The subjects
were 24 refardates with IQs ranging from 52 to 85 (no
mean IQ was reported) and ages ranging from 13 to 21,
| Instfucfing the subjects to verbally label the letters
in groups of three produced highly accurabte recall.
Wifhogt instructiPns to‘verbally label the stimuli tﬁe
subjects remained silent and recall performance was poor.
One week later the subjects' retention of the verbal '
" mediation strategy was reasseséed. Less use of the
. verbal mediation strategy and a small but significant
drop in rq@zil accuracy was found. Neither the use of
verbal meéiators nor recall accuracy returned té pre-
training léyels.
Althougﬁ the study did show that retardates could
be trained to continue using a verbal mediation strategy
over a period of time, the fallure by Butterfield et al
(1973) to find the same high performance leveislas
reported by Kellas et al (1973) deserves-coﬁmenf. One
factor to account for the discrepant findings may be
differences in training procedures. However, both

studies fail to provide the necessary information to

-
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s
evaluate this possibility. Furthermore, neither study

explicitlﬁ pfogrammed training in the use of verbal
mediato:s for purp(ses of ;ong-ferm refention. The
tfaining consisted simply -of instructions to wverbalize.
Corrget verbalization was not systematically reinforced.

4 second factor that may account for the discrepant
results reported by Kellas et al (1973) and Butterfield
et al (1973) is the difference in the stimuli that were
used. Verbally labelling letters (Butterfield et al,
1973) may be more difficult for retarded individuals
than verbally labelling more COmMmon stimuli such as
concrete objects (Kellas et al, 1973).

A third source of variability is the experimental’
manipulation itself. The subjects in the Butterfield
et al (1973) study were insfructed not only to use a
verbal mediation strategy but ﬁere aiéo simult?neously
trained:to use-an additicnal-strategy. The"traiéing:of
multiple strategies may have interfered with the long-
term retention of the verbal mediation strategy. |

~ Im general, most studies investigating verbal
mediation deficiencies in retarded individuals have
employed mildly retarded individuals (IQs over 50).
Furthermore: most- studies have shown that these individuals

do not spontaneously use verbal mediators when the task

- -



20
y
requires it but that they can be trained to do so (Belmont
& Butterfield, 1971; Brown, 1972; Butterfield et al, 1973;
Kellas et al, 1973; Turnbull, 1974).

The prevalence of a verbal production deficiency
also appears to extend to psychotic and learning disabled
children. For example, Hagen, Winsburg and Wol¥f (1968)
observed ten psychotic children (mean age of 8.4 years,
IQs were not provided) perform a serial recall task. The
children showed a verbal production deficlency; they
falled to use existing verbal skills as mediators. The
experimenter then named the concrete objects depicted
in the pictures for the children. ?hat is, the verbal
'mediator;was provided by the experimenter and it was not
produced by the children. Nevertheless, recall performanc
improved significantly.

Another example of a study employing a different
group of atypical individuals is a study by Bauer (1977).
Nine and ten year'old learning disabled children of
average intelligence (mean IQ of 100) were exposed to
a serizl recall task involving pictures and their
performance was compared to the performances of normal
children.

Unlike the normal children, the learning disabled
children displayed no primacy effect. That is, they

failed to rehearse or utilize verbal mediators.

e
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Unfortunately, no attempt was made to train the children.
to utilize a-verbal mediation strategy. This would
have ylelded information regarding the effectiveness.
of training such a strategy with learning disabled
children.
P4

Thus far, the sampling of experiments cited indicate
that verbal production deficiencies are evident émong a
variety of subjects. Ver%al production deficiencies ‘/”T“’/
have been observed among young, normal children, learning
disabled and psychotic children and mildly retarded
individuals. Furthermore, at least for short periods
of time, the deficlency can be eliminated by formal
training in the. use of verbal mediators.

Most studies however, have involved individuals
with normal intelligence or individuals of mild intellectual
retardation. The paucity-of-studies with'individuals of
more severe intellectual impairment may be due in part
to the difficulty in finding a task that makes little
intellectual and language demands on the subject yet
would benefit f;%m verbal mediation.

One study (Constantine & Sidman, 1975) did assess
verbal production deficienciés among severely retarded
individuals. It also demonstrated the effectiveness

of a verbal mediation-strategy for these individuals.
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Before examining this study a detailed description of
the task employed, a delayed matching-to-sample task,
is provided since the task is also employed in the

present thesis.

The Matching-to-Sample Task

The matching-to-sample (M-T-S) task involves the
presentation of a stimulus, called the sample, along
with two or more comparison or choice stimuli. The
subject's task is to select from the comparison stimuli
present;d %he stimulus that matches the sample stimulus.
The subject indicates his selection,in most experiments,
by touching- the appropriéte cholce stimulus., No verbal
response is required.

The stimuli in most M-T-3 experiments are visually
presented {e.g., pictures of objects, célors, etc.)
although this is not necessary. Cross-modal matching
(e.g., an auditofy sample with picture comparison
stimuli) is also zrfrequehtly used procedure.

A match can result from the sample and choice
stimull being physicallyiidentieélssuhhaasthentthewﬁtviﬁ'
sample stimulus is the letter M and the correct choice |
stimulus is the identical letter? . This is called

identity matching.
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A match can also result when the-sample and choice
stimul%/é;e pot physically identical but functionally
related. This is called symbolic matching (Carter &
Werner, 1@%8) or nonidentity matching (Constantine &
Sidmen, 1975). Examples of nonidentity or symbolic
matching are a picture of a limousine as the saﬁple and
a picture of a sports car as the correct choice.or, the
| word "car" presented orally as the éample anq a plcture

of a sports car as the correct choice stimulus.
| The introduction of a delay between the presentation

of the sample stimulus and. the choice stimuli is called

delayed matching-to-sample (D-M-T-S). The sample stimulus

is usua*ly exposed to the subject for a brief period of
time and it is then withdrawn. A predetermined delay
interval follows and ends with the presentation of the
choice stimuli. The subject is required to choose the
stimulus that matches the sample stimulus previously
shown.

The D-M-T-S task was first employed in 1913 b&
Hunter to explore the symbolic processes of organlisms
with limited verbal capabilities, namely animals.
Subsequently, the task has found widespread use in the
investigation of animal learning (Carter & Werner, 1978;
Roberts & Grant, 1976; Shimp, 1976; Weinstein, 1941),.

Furthermore, the D-M-T-S task has recently been applied
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to humans with 1iﬁited verbal capabilities. Examples

are brain damaged, intellectually normal«children
(Rosenberger, Sfoddard, & Sidman} 1972), aphasic adults
(Sidman, 19?15 and patients with severe memory disorders
(Sidman, Stoddard, & Mohr, 1968).

The advantages of a D-M-T-3 task are twqfold. First,
+he response required by the subject is nonverbal and
thus the task can be uéed to study the behavior of
subjects with limited verbal skills. Second, the matching
task is relatively simple and it can be performed by
subjects of limited intellectual capébilities. The
D-M-T-S task was selected by Constantine and Sidman (1975)
as the vehiele to study verbal production deficiencies

P

among severely retarded individuals.

The Constantine and Sidman (1975) Study

Using four severely retarded adults as subjects
(ages ranged from 17 to 22 years and IQs ranged from 20
to 35) Constantine and Sidman (1975) set out to determine:
(a) whether or not severely retarded individuals showed
verbal production deficiencies and, (b) if they were
verbal production deficient, whether instructions to
use verbal mediators would facilitate performance. A

D-M-T-S task with pictures was selected since it was
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presumed likely that utilizing:a verbal mediation strategy
in this task would result in more accurate matching. |

The first step was to demonstrate a verbal production
deficiency. . To accomplish this, four conditioné‘had to
be met. Fi;st. the subjects must be able to correctly
match a choice stimulus to the sample stimulus when the
sample stimgius is immediately available. Second, the
subjects must do poorly in a taskwhere verbal mediation
is expected to be helpful. That is, they must pérform
poorly in the D-M-T-S task, Third,'the verbal mediating
response must be within the subjects' behavioral
repertoire. . That is, the subjects must be able to name
the sample picture. Finally, if the verbal mediator is
provided for the subjects by the experimenter it must
lead to improved performance even at delays where the
subjects performed poorly in the D-M-T-S task.

The stimuli were dfawings of conecrete objects (e.g.,
car, dog, cow). Both identity matching (e.g., a Volkswagon
car to a Volkswagon car) and nonidentity matching (e.g.,

a Volkswégon car to a sports car) were required.
Furthermore, all the\subjects could cor;ectly name the
stimuli. ‘

Experiment 1 tested for a verbal production
deficiency. Of the four subjects, three were verbal

production deficient.
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Experiment 2 tested the effectiveness of a verbal
mediation strategy. The three verbal production deficient
subjécts from Experiﬁent 1 were instructed to name the
pictures before the delay interval began. The effectiveness
of this verbal mediation strategy was evaluated by
comparing matching pefformance in the D-M-T-S task for
each subject under two conditions: (a) subject verbally
labelling the picture and, (b) subject silent.

The resulits of Experiment 2 showed matching‘performance
in the D-M-T-S task to range from approximately 12%
when the pictufes were not named to beiween 80% and 100%
when the plctures were named;; The subjects required
constant prompting from the experiﬁenter to use the verbal
mediation strategy. Without the prompts the subjects
stopped producing the verbal mediator and matching accuracy
in the D-M-T-5 task returned to the 12% level. The subjects
were not specifically trained to continue using verbal
mediators without the need of prompts from the experimentér.

_ Three features of the Constantine and Sidman {(1975)
study are worth noting. First, the study demonstrated
the usefulnéss of the D-M-T-S task in assessing production
defiéiencies among severely handicapped individuals.
Secoﬁd, the study demonstrated that not only can some
severely retarded individuals be characterized as verbal

production deficient but that the deficiency can be
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overcome by training in the production of the appropriate
verbal mediator. Thind, a small N design (Sidman, 1960)
was employed to asseé%\both the preseﬁce of a verbal
production deficiency and the effectiveness of a verbal
nmediation strategy. .

f/rzgﬁhshgge Constantine and Sidman (1975) study all
previous studies had employed group designs wh;rein
groups of subjects are eprsed to different treatment
manipulations_and statistical procedures are used to
evaluate the effectiveness of different levels of
treatment. Congtantine and Sidman (1975) used only four
subjects (three in Experiment 2) but by systematic variation
of the independenf variable (picture naming) large variations
in the dependent variable (matching accuracy) were observed,

These large veriations in the dependent variable

were observed bothlwithiﬁ subjects” and across all three
verbal production deficient subjects. The improved
matching accuracy under the instructed verbal mediation
condition was so large that a statistical test of the
effect of the verbal mediation strategy upon matching
accuracy was not required. A more complete discussion

of the small N research design will be presented later.



28

Summary of Verbal Mediation with the Atypical Individual

A sampling of the studies investigating the failure
of mentally retarded, psychotic and learning disabled
individuals to perform accurately in delay tasks has
suggested that the source of the difficulty may centre
with their failure to utilize existing verbal strategies.
'Thué far, however, we have discussed only verbal production
deficiencies and the effectiveness of instructing individuals
with varying dysfunctions to use verbgl mediators. By and |
karge we have observed that instructing these indivi&uals
/to use verbal mediators results in the elimination of a
verbal production deficiency. The question now arises as
té whether a production deficiency can be nonverbal.

Nonverbal Mediation

Kendler and Kendler (1975) have lamented that many
researchers view mediators as strictly verbal ‘in nature.
There have been few empirical investigations of potential
nonverbal medliators. Three notable exceptions are provided
by Flavell and his co-workers;, The basic premise underlying
their work is that a common feature of a mediator is its
symbolic feature and thus a mediator does not necessarily

need to be verbal,
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In the first study, Corsini, Pick and Flavell (1968)
presented kindergarten and first grade children with
seven visual patterns composed of circles, sguares and
triangles. The children were to study a test pattern
afterwhich the test pattern was removed from sight. They
were then required to repfoduce the test pattern with
wooden forms that were provided. Also available to the’
‘children during the exposure of the test pattern were
paper forms that could be used to duplicate the test
prattern.

All the children were given the instructioﬁ to use
the paper forms to "help yourself remember". A The experimental
group recelved additional prompts. Before the fourth of
seven téidls the children in the experimental group were
asked to make a paper form copy of the test pattérn. In
addition, before the seventh trial, the experimenter
preéented a paper pattern and asked the children to copy
the pgttern with EE;:Wdoden-b}ocks provided. Thus it
was ascertéined that the children were capable of using
the paper forms as nonverbal mediators.

The resulits showed that the kindergarten-children
"failed to utilize the paper forms as a nonverbal mediator
despite the fact that they had the necessary component-

skills. The older children not only performed better in

the recall task than the kindergarten children but more
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of them were likely to use the paper forms as nonverbal
mediators.

In addition to the above findings, the kindergarten
children that did respond té the prompts to use the paper ~
,/)‘"“‘_“‘Tf;rms performed better in the recall task than the - |
N » kindergarten childen who did not use the paper forms.
\ \\/?_ Thus, the study demonstrated that mediational deficiencies

. need not be verbal in nature and that a nonverbal mediation

strategy can be an‘effect;ve strategy for some delay tasks.

g‘second study by Ryan, Hegion and Flavell (1970) -
examined the ability of nursery school children ranging

in age from 3 years %o 5.6 years to utilize a nonverbal

mediation strateszy in a recall task. Toy animals were -

placed in *"cages" divided by sliding doors. The children

were instructed to note where the animals lived aftfrwhich

the animals were placed behind the sliding doors aﬂ&

concealed from view. The children were then required

to place a ﬁuplicate set of toy animals in front of the

cages taking care not to place animals of-different

species with the animzals in the cégés (e.g., a lion with //

.a monkey). |

. ™~_
During the initial exposure of the toy animals, ~~
pictufes of the animals were available to the children.

The experimenter suggested to the children that the

pictures could be used while the doors were open to help -

them with the task. Twenty-eight of the 50 children
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spontaneously used the pictures by plaéiné the appropriate
picture in front of the animal cages thereby insuring ‘
accurate recgll. More direct instructions (experimenter
modeling the appropriate behavior) led to a total of 42
childen using the pictures as mediators. |

A third study (Daehler, Horowitz, Wymns, & Flavell,
1969) stands in contrast to the.two previous studies
that found nonverbal_mediators to be an effective sirategy
in some delay tasks. Children ranging in age from six“:
to ten years were expoéed to two tasks. Only the secénd
task involving gestural mediation is relevant to.the
present discussion.

A sequence of colors were randomly presented on a
~ panel and the children were required to recall the
; sequence of spatial positions at which the lights
appeared. The delay interval was 15 seconds and-the
response was demonstraféd by placing plastic chips
over the appropriate locations on the display panel .in
the same temporal.order as the lights were shown. }

It was hypothesized that the older.children would
utilize a gestural mediatérs That is, they would point
to the different locations where the lights appeared
during the presentation of the stimuli. The hypothesis
failed to receive empirical support. Although 22 of
the 40 children did point in at least one trial, pointing

—-—

was not used consistently by them. ™TFurthermore, pointing

-

-~
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« was related neither to age nor to recall performance.

Daehler et al (1969) were. at a loss to explain the
failure of pointing to function as an effective mediator.
The ‘most parsimonious explanatlen may be that there 1is
no good reason to sﬁppose that normal children would
adopt a pointing strategy. This explanation does not
exclude the possibility that gesturing'can function as
a mediator. A more appropriate test is to choose 2
situation in which gesturing naturally plays a more

important role. To this we now turn our attention.

Sign Language and the'Atypicel Child

%

v

The usefulness of instrucfing atypieel children

(e.g., retarded and psychotic children) to use verbal

mediators in the appropriate situation appears to be

a worthy pursuit for clinicians and educators.. Yet,

the procedure remains useful only to~those individuals

‘already possessing some verbal skills. “There are

chil@ren who-laek :any verbal skills. For these children
the possibility exists that nopverbal mediators ;afher
than wverbal reeponsee may be brought to function as
effective mediators. :
‘ Severe verbal deficits are a common feature among
the 1ntellectually handlcapned (Mittler, 1974) and they
are considered by many to be a major feature of autistic

children (Churchili, 1972; Creak, 1972; Ricks & Wing,
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15?5;‘Rutter & Bartak, 1971). Attempts to teach autistic
children speech have required enormous efforts from
teachers (cf. Lovaas, 1967) and these efforts have
frequently resulted in disappointing long-term effects
(Lovaas, Koegal, Simmons, & Long, 1973).

Recently investigators have sougnj alternative

forms of communication that would be easier to train and

that would provide more stable effects over time. Some

of the initiative has come from aftempts to teach animals
communication skills., For_example, Premack (1971) has
develop?d a "plastic language" in order to communicate
with noﬁhuma? primates, Pieces of plastic varying in
sige, shape and color come to represent words in the
English langpage by the systematic association of the
pléstic chiﬁs,with the English word referents.

The ad%antages of'using a plastic language to
communicate with nonhuman primates are obvious. It does
not require speech and-it is relatively permanent thus
freeing the language from memory const;aints. Perhaps
of more importance is that the plastic language has
proven successful in communicating with nonhuman pPrimates.
For example, one of Premack's (1971) chimpanzees, Sarah, i:)
achieved a vocabulary of over 130 words _which/included
verdbs and adjectives. -She also emit+t sentences and

sven posed questions to the experimenter.
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Encouraged by the succeés of the plastic language
in communicating with chimpanzees, Premack and Premack
(1974) used the language with a mute autistic child..
This eifht year old boy, who had no language skills
beyond some word recognition skills, was exposed to the
éame lahguage training procedure as tﬁe other two chimpanzees
in Preﬁack's (1971) earlier study. '
Although extensive data was not provided, Premack
and Premack (1974) suggested that the pladtic language
did have some positive impact upon language usuage. - The
child began to comprehend complex séntences and he began
to cgmprehend the plural use of words (e.g., he was able
to. differentiate between "take cookie" and "take cookies").
Variations'of'the Premackian language are also
found outside the specialized primate laboratories. For
example, the BlissymboLics Communication System is widely
used with physically and intellectually handicappéd
chiléren (Archer, 1977; Silverman, Note 1). Line drawings
on a permanent display board replace Premack's plastic
chips and the display board is carried about by the user.
In communicating, the subject points to the different
line drawings each of which represents a word or concept.
An alternative to speech training and training in
a Premack-type language is training in sign language

(usually American Sign Language or ASL), a manual form
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of communication {Reikehof, 1963). Sign language is
not only widely used by the deaf but it also has been
taught with some success to nonhuman primates (Fouts,
1972; Fouts, Chown, & Goodin, 1976; Gardner & Gardner,
1969). _

Teachipg sign language to nonverbal mentally retarded
and autistic children may circumvent some of the assumed
perceptual deficits in these children. Difficulties
with crossmodal associations, usually visual-auditory
associations, have been noted among speechless psycﬁotic
and mentally retarded children (Dalgieish, 1975; 0'Connor
& Hermelin,'1965). Bryson (1970} has observed that some
psychotic children display a particular inability to
utilize auditory stimuli in association with visual N
stimuli. She then argued that these perceptual difficulties
(i.e., an inability to simultaneously,utilize auditory
and visual stimuli) accounted for the obsgrvation that
some psychotic -children are unable to generate verbal
labels for visual stiéhli. Generating verbal labels
for visug} stimuli is a skiil considered necessary for &
‘performing some tasks (e.g., reading).

Lovaas and his as dciates have provided evidence‘
that verbally impaired autistic and mentally retarded

children respond differentially to information presented

in different sensory modalities. When presented with a
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complex~stimulus composed of auditory, visual and-taétile

cues, verbaily deficient children responded to enly one ;
or two of these cues and never responded, as the normal

children did, to all three cues (Lovaas, Schreibaum,

Koegel, & Rehm, 1971). This finding is called "stimulus
overselectivity” by Lovaas et al (1971).

Although stimulus overselectiviity may be a common
feature among verbally impaired retarded and autistic
lchildfen (Wilhelm & Lovaas, 1976), it may be amengzhle
to training. For example, Lovaas and Schreibaum (1971)
t¥ained verbally deficien? autistic children to respond
to a previous nonfunctional sensory stimulus through the
manipulation of appropriate reinforcement contingencies.

. Other investigators (Condon, 1675; O*Connor & Hermelln,
1965; Tubbs, 1966) have- argued that some autistic and
psychotic children have a specific auditory deflclt.

For example, Condon-{1975) provided evidence suggesting .
that,autisfic children have difficulty in synchronizing
their own sounds_with the speech produced by others.

. Whatever the assumptioﬁs (i:e., crossmodal associations,
stimulus overselectivity, auditory deficit) for using a
nonverbal form of communication that uses only one sense
modality, an explicit rationale for teaching sign language ~
to nonverbal, dstunctional children has only recent

been presented (Xonstantareas, 1977; Oxman, Webster, &
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Konstantareés. in press). The use of sign language
programs appear instead to be a reaction t¢ the failure
of speech training programs.

One of the first published studies investigating
the use of sign language to communicate with a mute
autistic child devoted three pages to a descriptiﬁn\\_
of a speech training program that ended in failﬁhe
(Webstgr, McPherson, Sloman, Evans, & Kuchar, 1973).

In both practise and in reported studies, many speech
deficlent children are first exposéd to speech training
programs. Failure in training speech is then followed
by a sign language training program (Bonvillan & Nglson,
1976; Salvin, Routh, Foster, & Lovejoy, 1977)%

Demonstrations that sign language is a viable
alternative to verbal communication for some nonverbal
children have increased over the past few years (see
reviews by Kiernan, 19?7; Webster, anstantareas. Oxman,
& Mack, in press). Typically it has been reported that
the acquisition of signs oécur at a faster rate than the
acquisition of speech. Hardly a child fails to learn
some signs (cf. Kiernan, 1977). Not only do these children
learn signs with relative ease, but some even develop '
verbal.expressive skills without direct training (Benaroya,

Wesley, Ogilvie, Xlein, & Meaney, Note 2; Fulwiler & Fouts,
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Investigators have also feﬁozted that some childfen
trained in the use of gign language have been observed
signing to themselves iﬁ what appears to be the use of
a sign;word to influence their own behavior (Bopvillan
& ﬁélgan, 1976; Webster et al, '1973). This spontaneous
Ssigning may be analagous to the verbal mediation strategy
used by verbally proficient individuals. However, the
present evidence rests only upon ﬁnecdotal information
and wgéfher or not signing to oneself can function as
a nonﬁéfﬁal mediator remains to be experimentally tested.

The possibility that signing can function as a
nonverbal mediator is suggesied by the noted anecdotal
evidence and by two other sources. One source is the
evidence presented Ey Flavell and his co-worker demonstrating
the effectiveness of nonverbal mediators (Corsini et al,
1968; Ryan et al, 1970).

Another source of evidence suggesting the feasibility
of using sign as a nonverbal mediator are the studies
demonstrating the functicnal similarities of ASI to Y
verbal langgag%.- ASL has been shown to have its own &_
grammar and system of rules (Bellugi & Fischer, 1972). ‘
Furthermore, Bellugi, Klima and Siple (1975) have showﬁ

that within the structure of a memory task confusional

errors to signs are based upon the visual properties of
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the signs. This is similar to .the acoustically based
errors observe# among hearing subjects (Wickelgren,
1965). 1If, in some respects, sign language functions
like verbal language, tﬁen it is not unreasonable to
expect sign language to‘fﬁnction as a mediator in a

manner resembling verbal mediation.

The Present Study

In the review of the litefature a number of observations

were made. In summary fashion they arelthe following:

1. Young normal children and atypical individuals
can be characterized as having prodﬁction
defzciencies.‘

2. Production deficiencies can be eliminated with
appropriate training in the use of a mediational
strat;gy.'

3. Mediators can be nonverbal.

%, It is reasonable to expect, although it has never
bapn directly tested; that sign langﬁége can
function as a nonverbal mediator for production

S deficient children.
The major intention of the present study is to:

)

/
(a) Assess whether some verbal deficient children being

trained in tHe use of sign language
h
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can be character;zed és having a sign
production deficien%y. -

(b) Assess whether sign language can function as an
effective mediator for sign production
deficient children in a D-M-T-S task.

Four autistic ch;ldren'trained in the use of sign
language were required to pérform a D-M-T-S5 task. The

D-M-T-S {ask was chosen since it was reasoned that performance

in this task would benefit from a mediational strategy.

Furthermore, the D-M-T-S task is a relatively simple task

and it requires no verbal skills.,

In order to demonstrate fhe existence 6f a sign
production deficlency the following conditions had to

be met. First, the children must be able %o correctly

match a choice stimulus to the sample stimulus when the

sample stimulus is immediately available. The sample
stimulli were pictures in Experiment 1 and auditorally
presented words in Experiment 2. Second, the children
must perform poorly when the sample stimulus is not
immediately available. That is, they must perform

ﬁoorly in the D-M-T-S task. Third, the childrem must

be able to select thefappfopriate cholce stimulus even

after a delay when the sample is a sign presénted by

the experimenter. ﬁastly, the children must be able to

"name"” the stimulus by producing the appropriate sign.
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If all these conditions are met then, by definitioen,

the children have é sign productidn deficiency.
Following the assessment of a sign production

deficiency those-children with a sign production deficiency

wére-instructed to produce the appropriate sign in the

presence of the sample stiﬁulus in the D-M-T-S task.

The accuracy of the children's matching responses.was

then ‘compared to their matching be@gvior when they did

not sign in the presence of the sample stimulus. The

children were also trained, through the systematic use

—

of reéﬁforcement,z* roduce the appropriate sign without
constaﬁk prompting from the experimenter. Thus, the
effectiveness of signihg as a verbal mediator én delayed.
matching accuracy and its susceptibility to -training
were assessed. )

Beyond the major intents of this thesis, that is,
the assessment of a sign production deficiency and its
elimination through training in a sign mediation étrategy,
2 number qf other issues were ;dgressed. One issue-is the
efficacy of a‘sign'mediation strategy for both auditorally
and visualiy présented stimuli. Most studies demonstrating
poor performance in "memory" tasks by autistic and mentally
retarded children have used visually presented stimull
(Bryson, 1972; Kellas et al, 1973; Hermelin & O'Connor,

1965). However, poor recall performance when the stimuli
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are auditory in nature has also been reported (Neufeldt,
1966). _

Although most experiments subport the idea that
autistic and mentally retarded children perform poorly
in memory tasks, Lowry and Ross (19?5) raise the possibility
that their poor performance may be‘an experimental artifact
rather than a memory deficit of some sort. In/Zhei:
study severely refarded children (mean age of/14.2 years
and IQs ranging from 20 %o 35) were classifig¢d as elther
impulsive or reflective. The impulsive chilgren were
those.demonstfating the shortest response latencies and
fewest coérect responses in a picture matchi/ task.
However, if the impulsive children were prevented from -
responding for 'an extra five seconds their performance
in the matching task improved. This finding suggests a
ﬁeed to control for impulsive responding when Investigating
performance in a recall task since poor performance may '
reflect impulsive response styles rather then a-poor
memory. | /

Most training programs hope to show*effects beyond
the training situation itself. For example, if%the
child learns =z havior in the classroom it is
expected that/the behavior will aiso occur in the

appropriate gituation outside the classroem. The production
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and=meintenance of ﬁewly learned language behavior in
situations different from the taining situatioﬁ has been
exgeedingly difficult to achieve with autistic children
(Lovaas et al, 1973).

In many sign language programs signing behavior
generalizing to other settings and even facilitat%ag
nonlinguistic behavior has been reported. Claims in
behavior change range from the learning of toiletting
skills (Bonvillan & Nelson, 1976), following sign instructions
given by strangers (Webster et al 1973) to the spontaneous
‘use of sneech (Miller & Miller, 1973). The majority of
- these claims have been anecdotal.

In addition, there have been few attempts to assess
whether or not the children continue to use sign language
after the completion of a training program (Xonstantareas,

" Note 3). Obviously a more rigorous assessment of the -
effects sign training to other behaviors and sitéations
is needed t¢9 properly evaluate the importance of sign
language/programs - . o

In /summary, two major hypotheses were tested. The
firs hybothe31s is that autistic children proficient
in the use of sign language wouldﬁdemonstr;% a sign
production deficilency in a memory 31tuat10n.€)The second

hypothesis is that signing would function as z nonverbal

-~/
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mediator that would overcome the production deficiency.

Also a number of minor iééues were addressed. They
;were: (2) the effectiveness of sign mediators with different
stimﬁlus modalitiesl(visual and auditory), (b) the role
of impulsive response styles in delayed matching performance'
and, (c) the generalizability of a sign mediation strategy. "

To evaluate'the.effectiveness of sign}as a nonverbal
mediator a small N or single subject approach was employed.
The @ésign used was a simple reversal or A-B-A éesign
(Baér, Wolff, & Risely, 1968); In an A-B-A design the -
effect of tﬁe experimental variable (i.e., signing the
sample stimulus) upon behavior (i.e., matching accuracy)
is evaluated by coﬁparing behavior under two conditions.

In the baseline condition (A) behavior is observed in

the absence of the éxperimental variable. 1In the treatment
phase (B) the'expériﬁental varaible is applied and the
behavior is observed.

Control of the expérimenxal variable over behavior
is demonstrated when the behavior changes between
condifions A and B. In fhis thesis, increased matching-
accuracy 1s expected in condition B as~compared fo'conditiop
A. - Removal of the experimental variable should result
. in a reversal of behavégr to baseline conditions. The
more reversals that are demghstrated (e.g.,.A-B-A-B...)

the more likely that the experimental variable and not
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some extraneous variable is producing the observed

change in behavior. .

Replicating the effecté of the exﬁerimental variable
in other subjécts further aqhs to our confidencé in_the
finding§q Of.course, §E£9§é subject replication also
adds Eﬁvtheageneralizability of the results. .

- The small N or single subject approaéh was chogen
for a number of reasons. First, theré are relatively
few autistic children trained in-sign language: in the
Ottawa area only four such children were available to
the author. The small numbers necessarily exclude@ a
group design approach. When 2 reseaxrchable” problem or
the subject population is numerically rare a single
subject approach is the only alternative that allows for
experimental investigation (Dukes, 1965).

Second, group studies réquire a statistical
averaging which obscures individual behavior. For the
clinician whose major intereﬁt ié the treatmenf of
inaividuals, generalizing from group studiés té the .
individual case may be problematic (Hersen & Barlow, 19?6)l

Finally, for the eclinician powerful treatment methods
are nee%ed if the treatments are to have practical ut;lity.
Most single subject research relieg upon visual inspection
of the data to evaluate treatments,and thus, only powerful
treatment can be evaluated (Baer, 1977). .Therefore, if
signing as a mediator is to have practical utility then

visual inspection of the data will reveal the effect.

]



5

2t ARy e e -

i R e b e —— A R S S ST e -, B et sl

3 . . S
\- - o u6
Thzg thesis is an exaﬁple of applied behavior analysis
and a éOmment needs to be made regardiné the ‘role of theory.
The goal of applled behav1or analysis is to examlne the
ontrolllng varlables for socially important ‘behaviors
(Baer et al, 1968) The method used to achieve this goal

has stressed an inductive, fact finding approach 1nstead

of the more traditional hypothetico-deductlve model of

scientific research (Sidman, 1960; Skinner, 1953). In the

typlcal applied behavior analysis study an explicit theory

' from which a- hyoothe51s is derlved and tested is absent

This is not to be 1nterprete6 as a rejection of the use of
theory in science. Skinner (1950) accepts theory as useful
but argues that i? is not always necessary for a science
of behavior.

Practically speaking however, many investigators
within the applied behavior analysis model do hold
expeétationé (hypothéées); although not necessarily derived

from theory, as to what their experimental manipulations

will vield. -Sidman (1960, p. 10).advises investigators to

"Hold their hypotheses lightly" so that they would be open
to any new and unexpected observations. Since the area
under present iﬁvestigationAis largely unexplored and
laq}ing in theary the hypotheses previcusly presented .

must be accepted with -Sidman's advice in mind.
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Method

© Subjects : . —

-

. Four childreﬁ, all nonverbal at the beginning

of the experiment, participated-in the study. Thef‘

were selected from those children being trained in
- the use of sign language at the Autistic Children's

Unit of the M. F. McHugh School in Ottawa. All the
children had been éliagnosed as autistic. Their
" chronological ages ranged from 11 years, 3 months

to 16 years, 10 months with inteilectual functioning

levels not exceeding an IQ of 88. |

These children had been exposed to verbal training

programewhich met with poor results (Wheeler, Wﬁtters,

& Watters, Note 4). This wés followed by a more

successiul grogygm with training in American Sign

Language (ASL). At the onset of the study sign
vocabularies for these children, as estimated by their .
teachers, ranged from 80 to %00 words (both receptive

and expressive). Tablé 1 documents the reievant
characteristics of the four children who participated

in tﬁe study, The description of the subjects provided here
is intéﬁded only to provide the ?eader~with.a "Peel" for the
children aﬁa not to make a specific statement about autism
or intélligencé per se. The subject'characteristics
ad&fessed by this theis is defined.in part 1 of the experiments.
During the execution of this study the children

periodically displayed inappropriate behaviors. They
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Table 1
Characteristics of the Children

Name Sex cA Q& Diagnosis  Sign Vocabulary
Mark M 12-10 L7 gutistic 80

: 2
Ned M 11-3 Lsg autistic’ 80 =
Alice F 16-10 88 autistic 275
Kim F 13-9 10D ‘autistic 400

Note. CA (chronological age) is given in ye€ars and
months. ' =
@performance IQ of WISC-R (administered 1976).

Ppeabody Picture Vocabulary Test (administered 1976).
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also showed individual preferences for different

reinforcers. Kim and Alice were-the least disruptive

of the four children and they were usually attentive

and cooperative_with the experimenter.' Sociél reinforcement

. was used for both Kim and Alice. This reinforcement

often consisted of saying "Good" or ? pat on the

shoulder was given upon the occurrence of desired behavior.
" Ned was a more disruptive child., He frequently

exhibited inappropriate behavior -consisting of sudden

outbursts of\high pitched scre%ms and leaving the table.

However, Ned usually complied with instructions from

the‘expérimenter to<st6p the high pitched vocalizations

and to retufn To the table. Candy served as reinforcement

for Ned.

-

The most difficult child to control was Mark. At
the fime of the study Mark displayed a wide range of
inappropriate behaviors. These behaviors ranged from
leaving;the table to self-mutilating behaviors (e.g.,.
biting"and scratching). A% times‘gt was necessary-to
physically restrain Mark from leaving the table or from
injuring himself. Appropriate behavior from Mark was
‘reinforced by administering tokens. After five tokens

were collected the tokens were then exchanged for

cookies or other foods.

<
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Stimulus Materials

Ten words were used in this study (free, dog,
house, shoes, hat, chair, light, car, coat and |,
eyeglasses). Each picture was represented by a
picturé of the object, the auditory name of the
. object and the sign ianguage name of the object.

A1l words were known to the f' dren. That is,

given the word in sign form, the chilf could

select the appropriate picture from an array 5f
pictures (receptive) and givgp the picture, the °
child could produce Ehe appropriate sign (expressive).
Initial selection was based upon the teacher's,
report of the child's mastery of these skills, 4
but as indicated later, thi§ reported performance

was checked during the first part of each experiment.
In all cases the teacher's report proved to be
accurate. Five of the words were used in Experiment
1 and the remaining five were used in Experiment 2.

Pictures. Picture stimuli were presented on
cards made from a mauve coloréa const£:ition
paper. The cards measured 12 em. X 12 cm. with
the stimulus itself presented within a square

measuring 5 c¢m. X 5 cm, centred on the card. The

plcture stimuli were line drawings chosen in
_'—-‘-,
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consultation"with the teachers and were the same
size, within préctical limits.

For eacﬁ of the fﬁfe’words that were used
in Experiment 1, there were two visually distinct
pilctures for a totgl of ten different pictures.
In addition, there was a duplicate of each of the
ten different pictures for a total of 20 picture
cards.' For Experiment 1, the twe visually distinct
picture sets were labelled Set 3 and Set 4.

The fwo visually distinct pictureslfor each
word and the duplicate set of pictures allowed
for identity and nonidentity matching. In idéntity
matching the*sample stimuius and the c&frect
hoice stimulus were visually identical pictures
(67E., the sample might be a picture of 2 man's
shoe and the correct chpice stimulus would be an
identical picfure of a man's shoe). " For the
nonidentity matching task the sample and the
'cpfrect choice, while representing the same word,
were not visualiy identical (e.g., the sample
might be a picture of a man's shoe and the cérrect
choice would be a piciture of a woman's shoe). The
pictures for nonidérntity matching formed Set N
which was a combination of Set 3 and Sef L.

In Experiment 2, each of the five words were

9
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repfesented by two visually distinct pictures for

a total of ten differenti%@ctures. but there were

no duplicafes of these pictures. These‘two visually
distinct picture sets were labelled Set 1 and Set 2.
y Signs. ASL is a nonverbal, gestural form of
communication and is widely used in communicating
with the deaf (Reikehof, 19635. For each word used
in the study there was a corresponding sign. That
is, there wé;e ten distinet signs, five corresponding
to the words used in Experiment 1 and five

corresponding to the words used in Experiment 2.

Auditory. Each word could be presented in

auditory form (said by the experimenter). This

auditory form was used for each of the five words

in Experiment 2.

Geheral'Testing Procedures

-A test session was comprised of 20 trials
although there was some variation in the length
of the session as é function of the specific
task being examined and as a function of the

child's on task performance on any particular

- day. Each of the five stimuli were presented a

minimum of four times during each session with no
two adjacent trials_héﬁing the same sample stimulus.

All sample and choice stimull were selected and

¥



presented ln a random, counterbalanced order
(Gellermann, 1933). All children were tested in
their school rooms at a long table set a51de from‘t:'
the main group of students. The‘experimenter sat-
opposite the child. : ! | )

The table was marked with a pencil to facilitate
the positioning of the choilce stimuli. The cﬁoice
stimuli were pléced‘in %he cornor-of the table
nearest the child: They were laid out, side by
side, 15 cm. from the edge of the table nearest
the child and 15'cm. from the edge of the - table
'perpendicdlar to the child.end the experimenter.

A sheet of ﬁlberboard (23 em. X 75 cm.) was
uéee to fulflll'two functions. First, 1t aided the .
experimenter by providing a standard‘placement of
the sample stimulus. On.the fiberboard was centred
a 12.5 em. X 12.5 cm. penciled squarew On thie
penciled square was placed the sample/etimulus
card for all.trials. Second, the fi rboard served
ag a screen for covering the ghoice stimuli during
°the matching-to-sample tasks.

Each trial began by establishing eye contact
with the child and by positioning the child's ‘
nands in a ready position (hands directly in front

of himself on the table). For the matching tasks
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the choice cards were laid out behind the fiberboard.
Then the fiberboard was placed on tép of the choice
stimull completely covering themr and the sample
stimulus was placed on the fiberboard within the
~penciled square.

In the simultaneous mafching;to-sample condition,
the fiberboard was moved back towards the experimenter
and aligned to the tops of the choice stimuli after
the child touched the sample stimulus. In the
delayed matching-to-sample condition, the choice
stimuli were not exposed until the end of a pre-
determined delay interval: ' During the removal of.
the fiberboard from the choilce stimuli, the samplg
;limulus rgmained in the same position for the
simultaneous matching-to-sample tasks. - In the
. delayed matching tasks,'the sample sfimulus was
completely removed from sight and placed under
the table. . A

For all tasks, correct choices were reinforced
with whatever reinforcer was most effective for the
child (candy, praise, etc.). This reinforcer was
determined in consultation with the teacher.
Incorrect responses had no programmed conseéuences,
that 1s, a noncorréction procedure was ﬁollowed.

Five basic procedures were employed: 1)

simultaneous matching-to-sample (M-T-S), 2) delayed .
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" matching-to-sample (D-M-T-S), 3) titration,

4) naming by signing and 5) the assessment .
of generalization. The M-T-S, D-M-T-S and - : 5
naming by signing procedures are summarized 7

in Table 2.

Simultaneous Matching-to-Sample

Picture-picture matching. Given a picture
sampie, the experimenter inskructed the child,
"Look at this and touch it". Instructions
and prompis were given in simultaneous
communlcation. That is, they were said as well
as signed. After the child toﬁched_the sample
stimulus the screen covering'the choice stimuli
werefremovéd. The sample picture remained
eiposed and the cﬁild was then told, "Give me
the same". Although +the children_were instructed

to give the correct picture to the experimenter,

simply touching the picture was considered

sufficient to be recorded as a response.
This was in keeping with the practise established !
by the teachers. Correct choices were reinforced,

incorrect choices had no programmed consequences.
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~

Sign-picture matching. The experimenter

-

signed and said to the child, "Look at me", and
then signed the word. This was followed by the
instruction, in simultaneous communication, to

touch the blank sample card. After the child

m

touched the blank sample card, the screen was
remo%ed exposing the choice stimuli. The child.
was to touch the picture “from the five choices
presented which corresponded to the sigg,

' The experimenter repeated the sign every two
seconds until iﬁg child made his choice. CoFfrect
choices were reinforced and 1ncorrect choices had
no programmed consequences. If the child touched -
the Sample‘without having looked at the experimenter's’
signing of the word, the choice étimuli remained
covéred. The experimenter then attempted to direct
the child's a%téntion to the signed word. This
was achieved by repeating the instructions or
nhysically'guiding the'child's face to ensure that
the signing of the word would be w1th1n his field

of v151on._

Auditory-picture matchinsg. The experimenter
.said fhekﬁprd_(sémple)ifollowed by the instruction
in simultaneous communication, "Give me name of
samplé” (the name of the sample was said only).

The child was required to choose the corresponding

Ty

...-_;’_\_/
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picturé from the five choices presented.  The

experimenter repeated the word name every two
seconds. until a choice was made. Correct choices
were reinforced and incorrect choices had no

programmed consequences.

Delaved ﬁatching-to—Sample

This procedure was basically the same as the
simyltaneous matching-to-sample procedure except
for the introduction of a delay before the exposure

of the choice stimuli. The length of the delay and
e -

-its determination is .described in the Titration

procedure. The specific-matching tasks (picture-

. R . - o . S —
picture, .slegn-picture and auditory-picture) remained
"‘\WQl- .

the same as’ in the simultaneous matching-to-sample’

except for a few modificétiohs. Only the modifications

are now described.

Picture-picture matching. The picture sample

was removed from sight (placed under the table)

when the child touched_it and the delay interval

began. At the end of the delay interval the

cholce pictures were exposed.

-Sign-picture matching. The experimenter i
stopped signing.the word when the child touched

the blank sample card. -4t that point the blank
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card was removed and the delay interval started.
At the end of the delay interval the choice
stimuli were exposed.

Audltorv pleture matchlng Once the child

touched the blank sample card the experlmenter
stopped saylng the word and the blank card was
removed. The delay interval began with the rémoval
of the blank sample .card and was ended with the

presentation of the choice stimuli.

Titration

L

The delayed matching-to-sample procedure was
modified by varying, in a systematic.fashion, the

delay between the removal of the sample stimulus

.and the exposure of the choice stimuli. The first

trial, at .zero delay, consisted of the éhild
touching. the sample stlmulus whereupon the sample
and the flberboard coverlng the choices were _
removed allowing the child to respond. On the
next trial, provided the child resp?gded correctly
at zero delay, the exposure of the choice Stimuli
was delayed one second. That is, immediately
following the child touching the sample Eard, it

was removed and one second later the choice cards

were exposed.



. Correct ch01ces had thern, two consequences

reinforcement and an increase iIn the delay 1nterval
.
by one.second on the next trial. As long as the-

Chlld continued to respond correctly the delay

interval was lncreased bz;6ne‘second with each
successive trizl. , An ined?%ect response was followed
a_one,second.decrement ip-delay on the next «
trial. These decrements cé:\inued until the child
once again made a corfect choice'nhereupon the

cycle was repeated Affer a few of these cycles a

f

delay lnterval was found where the Chlld resnonded

-

on z random basis over the last ‘20 trials {random ~, .

-

'respondfng with five choice cards would result in

performance at the chance level of 20%) . _

It was quite often the case that an adequate
assessment of performance at chance level was not
pfa;tica} because of restrietions imposed by‘fhe
titration procedure itself} Since failure on any

glven trial at a delay 1nterva1 dlctated a return

§ato a shorter delay interval on the next trlal the

number of trlals a child was exposed to at the
longer delay intervals was restricted. Although
it was pessible to determine a delay_interval at

which the child‘consis%ently performed at a 20%

1.
~—

o~/
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b

level .of accuracy, the number of trials and sessions -

required would have been prohibitively high. .
Therefore, matching accuracies %ess than 35%

were judged to be sufficiently close to random

" or chance level responding for the purposes of

this study. >
By this method of titration'or self-adjusting

schedule of delays (Scheckel, -1665) a "terminal

~delay interval" was determined for pictufe—picture

' three randomly interspersed trials at the child"

. Terminal delay interval., The short delays consisted

and auditory-picture delayed matching tasks. This

was the delay interval which prbduced accurggiegz

- —

between 20%-and‘35%._‘ ) . *“f‘
To test for the possible effects of impulsive

responding as reporte%ﬁpy Lowry and Ross (1975),

the children were aléb tésted at a delay interval

five seconds longer than the terminal delay interval.

Each c¢hild was presented with a block of ten trials

composed of seven trials with short delays and

of ftrials with one.and Iwo second delays which

typically resulted in high performance levels.

P
During the three trials at the terminal delay.

. interval the child -was prevented from responding

\
(hands were held by the experimenter) for an

A g, &

<.
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additional five seconds although all the stimuli
remained in full view.” If the child's performance
1mbroved the tltratlon procedure was re- 1ntrodugéd;z'
and 2 new terminal delay interval was determined.

A re-introduction of the titration procedure
folloving the test %o%ﬂimpulsive responding was

never réquired. ) |

The whole titration procedure, inciuding the

.~

test for the effects of impulsive responding, was
repeated on a second day. The average of these
~two detérminatipns was the terminal delay interval
that was used in ﬁart 2 of the experiments. If
the terminal delay interval found on the second

day deviated greatly from that found on the first

' day, baseline was extended with further repetition
. of tgf titration procedure until a stable delay

intervalswas found. A difference of three or more
seconds between the itwo determinations was considered

great enough to warrant the contlnuatlon of the
e
tltratlon procedure on the next day.

[}

-
e

‘Naming by Signing

- This procedure involved the presentation of a
sample stimuius whereupon the child was reguired

to produce the appropriate sign. When the sample

SRS TR

2
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stimulus was a picturd, the child was asked‘in
simultaneous communication, "What is it?". ~When
the sample was auditory, the child was instructed,
"Sign samnle"l. Correct responses were reinforced
and incdrrect responses had no programmed -
consequences. After the intertrial interval of
not less than ten seconds, the next stimulus was
presented in the same manner. |
~\

-Assessment of Generalization

Stimulus materials. Ten words {(scissors,

table, mitten, key, cup, cat, spoon, ball, apple

and telephone) were used %o assess generalizalion. .-
These were words not used previously, but known

by the children according to the same criteria

that were ﬁsed for~?he selection of tﬁe other

wo}ds in the.study. Each word was represented by

a pilcture of the object, ah oral fo?m and 2 sign

3 - ]
language form.ijhe characteristics of the pictures

were.the same as those described eaflier (see
Stimulﬁ;‘materials-picfures). Five of the words
were used in Experiment 1 and the remaining five
words were used in Experiment 2.

Procedure. The generalization tests were

completed in an empty classroom with only the

9 -
o .
10
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experimenter and the child present (except for

reiiability trials). The choice pictures were

laid on a table and shielded from view by the Same

fibgrboard'which was described previously. The

fiberboard was held upright by a wooden base.

The fiberboard remained in an uprizht position

%hroughout the generalization test. The choice

ﬁictures could only be seen if one was difectly

in front of the fiberboard and looking over it. o,
‘The f;;ij\%eéan with the child sitfing in a (5

!
chair placed at the _opposite end of the room from S

where the choice pictures weps positioned. (In

v
j

The generalization test for Expe 1ment 1, ~the
experlmenter presented to the Chlld a pigture gé/
the sample stimulus. The child was read t&‘
touch the sample picture after which he was escorted
by the experimenter to the opposite side of the
room where the. five choice pictures were placed.
The é?;ld was then required to select the picture
whicq matched the sample picture shown. The only
;nsffuction given was, "Give me the same”, which
was delivered in simultaneous commﬁnication during
the presentation of the sample stimulus. Correct
choices were reinforced and incorrect choices had

no programmed consequences.

-
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For Experiment 2, the generalization test
remained the same except for three modifications.
First, the sample was dral; the experimenter

saying, "Give me sample name®, without signing.

Second, since the sample stimulus was presented
orally, the child was required to touch.a blank
card before preceeding to the choice stimuli.
FPinally, as mentioned pre;;;usly, the stimuli
were five new words. Once again, correct choices
were reinforced and incorrect choices had no éh
programmed conseguences.

The sampie stimull were presented in a

_ . -
random order and each stimulus was presented

t e times. Thus, a total of 15 trials comprised

each session. The cholce stimuli were mixed after -«-/’/f\,

'

each trial during the intertrial interval of one-—’
minute. -Only identity matching was reguired.

The accuracy of each response and the time it
took the child to cross the room and make his choice
were recorded dgring the Intertrial interval. - The
tTiming of the &glay interval began when the child
touched the sample stimulus card (which was either
a pictire or a blank) and ended'wﬂén the child

touched the choice picture.

\

rd

~
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After completion of the generalization test, .
the child was returned to his-home room arnd required
to éomplete a number of tasks with the generalization
set of words to ensure that he had the compexnent
“skills necessary to do the generalization test.

This involoved a number -of simultaneous matching-to-
samplie tasks. Depending upon the experiment, the
child was required to complete ten trials of
Picture-picture M-T-S (Experiment 1) or ten triails
of auditory-picture M-T-S (Experiment 2). iIn
additf%n, ten trials of sign-picture M-T-S and.
five trials of naming by signing were conducted.
If eifther matching accuracy or correct naming in;
any of the tasks were below 100%, then new stimuli
were selected and another generalization test was
conducted. The selegfion of new stimuli and a
repetition of the generalization test was never

required. . -

Reliability

Reliabil®ty was assessed for a sample of
trials which were selected depending upon the
availability of a teacher. The teacher was asked
" to observe a session and record the child's response

to each trial. The observer's recorded responses



were compared to the experimenter's recorded
responses. A percentage of agreement was derived
from the ratio of.the number of matched recorded
responses to the total number of trials observed
multiplied by 100. The following conditiens

were assessed for reliability: picture-picture

" D-M-T-S, auditory—piéture D-M-T-S, generalization
test, sign-picture D-M-T-S and naming by signing.
A total of 109 trials were rated with a minimum
of ten trials in any one conﬁition. Four teachers
participated as observers. The'percenfage-of agreement

# on these 109 trials was 100 per cent.

{

4
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EXPERIMENT 1

-

The purpose of part 1 of Experiment 1 was to
det?rmine whether or not.any of the children exhibited a sign
. broduction deficiency when the stimulus was presented
“visually. To meéf the conditions for a sign production
deficiéncy, the éhild had fo: 1) perfbrm poorly in the

picture-picture D-M-T-S task, 2) perform,well in the

simultaneous picture-picture matching task, the simuitaneous
sign-picture matching task and the sign—picturé“ﬁ=M£2—S

task and 3) be able to "name" all the pictures by

producing the appropriate sign. Onl& those children

exhibiting =z sign production deficiency were then exposed

to the treatment strategy (part 2 of Experiment 1).

Procedurel ﬁ—\\\\ .

_‘Three children (Ned, Xim and Alice) began with

_"Experimént 1 followed by Experiment 2. Mark received

.
the reverse order.

1

Part 1. Assessment of Performance

\\\Performance was assessed on a number o teHing
tasks and the naming by signing task. The criteria for
success in the simultaneous matching task was 90%

(18 correct matchgg/in the last 20.trials) and for

-

| 9
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the naming by signing task.it was also 90% (18
correctly signed pictures on the last 20 tria%s).
Following the day criterion was reached on a
task the child was exposed to a new task. The
eriteria for completion‘of the D-M-T-S task was'
described previously (See Titration).

The order of the tasks and the procedures
w.ere as follows:

(i) The child's matching accuracy on the
picture-picture simultfﬁgous M-T-S task was
assessed. _ =f/

(1i) Using the titration procedure, the

(’ terminal delay interval was determined for the
picture-picture DgMLT-S task and consequeﬁtly
| matching accuracy on the pilcture-picture D-M-T-S
task was assessed with a delay interval equal to
the terminal delay interval.
(1ii) The child's matching accuracy on the
sign—pic;;}e_simultaneous M-T-S task was asseég;d.
(iv) Using the terminal delay interval
determined in (ii), thé child's matching accuracy
on the sign-picture D-M-T-S task was assessed.
(v) Using a picture sample, the cﬁild's
performance on the naming by SigEEEE_FaSk was

.2ssessed.
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(vi) To control for the possibility that
exposure to tﬂe tasks outlined in (ii), (iv)-
and (v) may had effected the terminal delay
interval determined in (ii), tﬁe titration
procedure was repeated for the picture:ﬁicture*
D-M-T-S task. ‘

Generalization pre-test. Performance was

assessed on the generalization test involving

picture-picture D-M-T-S.

Part 2. Treatment: Signing the Sample Picture

- A ’
Over a series of sessions children who performed

poorly on the picture-picture D-M-T-S task, as
assessed in part 1, were then provided with a’
stratggy to help them bridge the dela& in the
picture-pi e D-M-T-S task. Each session was
composed of two distinct sets of trials. The
first ten to fifteen trials (prompted trials)
required the child to produce the.apﬁrépriate
sign (naming by signing) when presented with the
picture sample. Only after.the sign was produced
did touching the sample result in removal of the
sample and the initiation of the delay interval
which ended with the exposure .of the choilce

pictures. The session ended with a block of
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ten trials (unprompted trials) which did not

require the phild to produce the appropriate
Sign_hzkore touching the sample resulteﬁ in removal
of the sample‘sﬁimhlus and the initiation of the

delay interval. A more detailed description of

these two blocks of trials and the procedures

involved follows.

Prompted trials. The first set of trials

. ,within a session assessed performance on the

1.

picture-picture D-M-T-S by using the titration

procedure. The mechanics of the procedure remained

.. unaffected except for the introduction of a new

variable, signing'the gicture. The presentation
S EE RN

of the'sample picture WéS’aééomﬁégied by the
instruction, "What is it?", given in simﬁit;:;ous
communication. This usually elicited the
appropriate sign from the child followed by
touching the sampie picture and the initiation

of the delay.inter%al. In addition, corrg;t signing
by the child was reinforced. Upon exposure of

the choice pictures at the end of the éelay, the
child was regquired to touch the choice picture
which matched the sample picture. A correct choice
was reinforcéd. Incorrect choices had no programmed

consequences.
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Failure by the child to produce thé\apprqpriafe

sign in the presence of the sample pictu;é\iedxﬁq\
explicit training by the experimenter. If ngséssﬁf?f\\,n,tﬁh,
the child's hands were moulded into the proper sign
configuration. Comﬁletion of a sign by the child;
by whatever meang, was followed by reinforcement.
" Qver trials the prompts were systematiéally
faded in order to maintain high performance levels
without the aid of prompts. This fading was .
implemented by gradually decreasing the amount.
of physical direction provided by fhe'experimenter;_
For example, hard moulding was reduced to a nudge
of the child's hand %o a simple hand gesture from
the experimenter without any physical contact. °
This wés ;ccomplished in small, ‘gradual steps to
. ensure a high probability of success. In all cases,
when the chiid did produce the sign, it was producéd
q ly once. The hands alﬁafs returned to a relaxed
1Qg%;ition and never remained in any sPegific sign
configuration during the delay interval.
The use of the titration procedure for the
prompted trials allowed for thé determination\ff ;
a new terminalldelay interval, @s well as the

assessment of performance at the terminal delay

-
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interval determined in part 1,-under the new condition
of the sample picture being signed by the child. The
pictures used were the same as those in part 1.

Unprompted trials. The unprompted trials were

intended to Zssess the occurence of signing in the
presence of the sample and in the absence of direct -
prompting by t%e experimenter. _ |

The task invelved picture-picture D-M-T-5.
However, during these unprompted trials the
instruction, "What is it?+*, did not accompany the
presentétion §f the sample picture. The only reéponse
required by the cﬁild was 10 touch the sample picture.
This resulted in removal of the sample and the start
°f the delay iﬁterval which ended with the exposure
of the choice pictures. That -is, no prompt, either
physical or verbal, was giveq?éy'the experimenter.

All trials were at the terminal delay interval
determined in part 1.

During these unprompted trials response choice
and spontaneous signing were recorded. Spontaneous
signing by the child receilved no progfammed,
consequences. However, correct ma%ches were
followed by reinforcement.

For all the children there were =z numberuof

trials during the unpfompted trials, when the child
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o . _

d1d not 31gn " From the treatment sessions’ there was

then performance on the trials when the chlld signed

[ 4

(some prompted and -some unprompted) and performance

ert trials when the child did not sien. Thus; 2.
' Y -

s

w1th1n sesslon A- (baseline—treatment) comparison

could be made. In thls manner the control of signing

2

over delayed matching behavzor could ‘be demonstrated .
. = . :

-

the-data was'ﬁresented collapsed over sessions.

Performance durlng part 1 of the_ exnerlment (without

' signing) and the prompted trials in part 2 (with

signing)’ allowed for a between session comparison.

< .
' All the chlldren began with the first set of plctures

~ a -

and dld ‘not move on to the next set of plctures untll

acr grion was met. The crlterlon consmsted of

’ unprompted trials. Once thls crlterlon met the
child’ was exnosed to’ the next stlmulus set on the-
followlng day. After the crlterlon was reaphed on the
three sets of plctures (Sets i, -2 and N) the child

. was exposed to a-generallzatlon post-test. >

'Generalization post-test. ‘This session occurred

-

the day follow1ng comnletlon of part 2 Performance

Was assessed o?'the generallzatlon test 1nvolv1n5

%

g 'fgctupe—plcture,D-m—T-s._;J b—.““ L0 Q_
L * . . ,..l . o . .ot .

0
»
7'.

on a daily basis. However, for the sake offeimplicity RN

T
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Results

Part 1., Assessment of Performance

r -~

The percentaée of correct matches 6n the
. simu&taneous and delayed matching tasks, as well
-as performance on the namlng by signing task, are
presented in Figure 1._ Performance on f%e pilcture--
picture tasks is presepted along the_left side of
the figure, perfermange on_%he sign-picture tasks '
is;presented in thé centre of the figure, and
performanée on\%hé ?aming by signing task is presented

along the right side of Figure 1. =~

7Each bar for the simultaneous picture-pilciux
M~T-S‘task, the simulfaneous sign-picture M-T-S
task'and the naming by signing task wés based upon -
20 .-trials. 'EachiPar for the picturespicture D-M-T-S task
was based upon from il. to 24 tri&ls_aﬁg each bar for
:§§e sign-picture-D—MzT-S task was bééeé upon from
_?w»?yto 51 trials. | ' ' - -
«A%;’but one of the chlldren met the requlrements
for partlc1patlon in part 2 of Experlment 1. Allce
,falled to demonstrate a prodﬁ%tlon deflc;ency. She

matched the piclures accurately at"

cond delay
¢ 4 :
{% intervals and continued to per above chance

levels (66%) at 90 second delay intervals. Only



Performance on Matehing and Naming by

' Signing Tasks for Part 1, Experiment 1.

SIGNING

NAMING BY

- PICTURE
Simuttaneous Delay

- SIGN

PICTURE

Delay

Figure 1.

. PICTURE -
Simultanecus -

N
3 _seconds
3 4N

\

. 30 seconds

4 seconds

-5 seconds

[
.

30'seconds. -

Stimulus se¢ used appears above the bars.

S secohds'

4 seconds
nordidentity set. Terminal delay intervals

N
.2ppear beneath delay scores,

Note.
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performance at the 30 second delay interval 1is regsffed
for the matching tasks since a’large number of trials
at longer delays would have prdduced uncooperative
behavior from Alice. In addition, Alice's performgace
on the sign-picture D-M-T-S task failed to reach.the
same level of accuracy as on the picture—picture |
D-M-T-3 %aek.. Since one of the criteria for a
producfion deficiency was better performance- on the
sign-picture D-M-T-S task as.ce%pared to fhe picture-
picture D-M-T-S tesk, Alice did not participdte in
pert'gﬁbf Eiperiment 1.

Kim, Ned and Mark demonstrated production

_ deficiencies Performance on the simultaneous

matching tasks were near perf%Ft levels (95 to 100%)

However, ﬁetching accuracies at the terminal delay
intervals on the picture-picture D-M-T-S tasks neared
chance level (20%)'and ranged fidm'17 to 29 percent.
The terminal delay intervals varied within a narrow
range, three to five seconds. Performaﬂpeé on the

*

other tasks were considerably higher. The accuracy

of matching responses on the SLgnenicture D- M -5

tasks ra:jed from 62% to 100%). All the chﬂldren ‘
coﬁld the pictures by segaing Nexther identity

nor nonidentity maﬁihing appear;\\%o hﬁ!p a' differential .

effect upon perforhance.

HY

RS =
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To éssess for the possibility that the children were
responding impulsively, as defined by Lowry ané Rqss (1975),
which in turn would have_ﬁresented a false impression
of the terminal delay intervals deternined for each
child, the children were prevented from responding §
to the exposed comparison stimili for an additional
five seconds on randomly selected tr;als. The ;esultsl
of this manipulation, for the children who exhibited
a production deficiency,, are shown in Table 3. Alice
was not exposed to this ‘manipulation since, as ég
indicated earlier, her performance made her unsuited
for the second part of Experiment 1. The percentages
-presented in.Table’3 for the "Delay '+ 5 seconds" are
based upon a minimum of 10 trigls.

In Table 3 each child's performance at hWis/her
terminal delay interval is compared under two con@itions,
with a fivé second delay preventing responses to the
exposed choice pictures and without the prevention
of responses. If the children were responding in a’
manner similar to the children,in the Lowry and Ross (1975)
study, imposing 2 delay between the exposure of the
choice stimuli and the opportunity to ?espond,‘should
-improve performance. This was not found. For the children
in this experiment, performaﬁce on the picture-piéture
D-M-T-S task did not appgﬁr'to be the result of impulsive

responding to the choice sti?uli.
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Table 3 .
Percentage of Correct Matches With and w;thout
an Additional Five Second Delay Beyond the

Terminal Delay Interval: Experiment 1, Part 1

Plcture-picture D-M-T-S

—~

Delay  Delay + 5
Kim
3 19 38
L. 28 . 20
N 17 33 !
Ned )
3 A 28 32
4 - 29 25
N 29 30
Mark
3 27 31
4 14 14
N " 27 33
A
{'//-\\ .
Y Note. The stimulus set used appears below.and to

the right of the child's name. Percentages given are
for matching accuracy at the terminal delay interval

(Delay) and the terminal delay interval plus five K

seconds (Delay + 5). A randomization test for matched
pairs (Siegel, 1956) revealed no significant differences

™ ‘ .
between the two conditions. l

.- [
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Part 2. Treatment: Signing the Sample Picture

Given a production deficiency, part 2 of
Experiment 1 evaluated a strategy for improving
performance on a picturé—picture delayed matching
task. The children were tauéht to produce the
appropriate sign in the'presence of the sample
stimulus before the dgiay interval was imposed.

Figure 2 illustrates %he'effects of this strategy.
Performance at the términal delay interval was compared

signing the sample. Each bar in e Tigure represents,

under two conQ}fions: 1) signing\i;e sample and 2) not
for the not signed condition a mgﬁimum of 9 trials
to z maximum of 14 trials and, for the signed condition,
"a minimum of 14 trials to a maximum of 25.trials. The
bars are based upﬁn trials completed during the’
treatment sessions only (part 2, Experiment 1).
Clearly, this strategy was effective for all the

children who exhibited a production deficiency. When
the child was reguired to sign the sample, matching
accuracy improved from near chance levels (9% to
33%) to a minimum of 79% correct matches (Ned, Set N)
and a maximum o? 100% correct matches (Kim, Set 4).

' Improved matcﬁiné accuracy could also be observed

across delay intervals other than the terminal delay

interval. Data drawn from part 1, Experiment 1 (signing

,‘/’ z
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Figure 2.
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‘Percentage of Corréct‘Matches on Picture-

Picture D-M-T-S With and Without Signing for Part 1,
Experiment 1.

Note.

stimulus set used appears above the bars.

set.,

SIGNED NOT SIGNED
3 4 N 3 4 N
1001 :
KiM
1 B
Bseconds

3-4 N 3 4 N
— 1005. . ' . .
Q .
Lt
o
(R
O )
O o NED
'_
=
5 § P
£- o© |
E 4 seconds

3 4 N 3 4 N
4 100

5seconds |

Trials ‘are from the treatment sessions

N=

the a2bscissa.

Terminal delay intervals for each child:
Delow

only. The

nonidentity

appear
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not required) was Eoﬁiared with data from part 2 of
the experiment for those trials when signing was
required. Figure 3 presents the resulting recall™
curves. Data points are based upon a minimun of nine -
trials at each delay interval. When the child responded
by signing in the presence of the sample, the recall
curve was shifted towards longer delay intervals.
.When the child signed the samﬁle stimﬁlus, matching
acturacy did not approach chance lévels until the
. delay intervel was .seven seconds. This was observed
for all children. For Kim, this was a difference of
four seconds when compared to her performance in the
first part of the experiment. Similarly, for Ned
the differenﬁe was fhree seconds and for Mark, the
differehce was two seconds.
| The percent;ge of correct matches and percentage

of

spontaneously signed trials made on the generalization
tests are presented along a three dimensional space

in Figure 4. Performance for ﬁoth of these variables
before and after treatment are shown.

In terms of matching accuracy, no consistent
' <

=<

difference was noted before or after treatment. Xim
was already performing at 100% accuracy on the
generalization test before treatment while Ned and
Mark demonstrated changes in the reverse direction.

Table 4 presents the mean delay intervals along with
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Figure 3. Percentage of Correct Matches on Picture-
Picture D-M-T-S Across Delay Intervals for Experiment 1.
a—a SET 3 ° -
.o—o SET 4
WITHOUT SIGNING WITH SIGNING
T 1004 4 - 100 '
KiM
O -4 4 O H—t—t——r t +—
01234567895 0123456789
SIM DELAY(sec) SiM DELAY(sec) .
O
O 1001
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o
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0. Gl123456789
SiM DELAY (sec)
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Note. Recall curves for without signing condition are based .
upon data from part 1, Experiment<l. Recall curves in *he

-
-
-

. signing condition are based upon data from part 2 of EZxperiment

- 4 ™= T e -
L., SIN= simultarnaous. -



PERCENT CORRECT

PERCENT SIGNED

Note.

the, appropriate bars.

A

: I'O-C)W a

84

Figure 4. Percentage of Correct Matches and
Spontaneously Signed Trials on Generalization
Tests for Experiment 1.

J

[ Pre-treatment

)

Post- treatment

100 100 13 40 ' 27 20

KIM

The exact percentages are ‘givgn above and below

The sample stimuli were pictures.

r
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vl | Table 4

Delay Intervals (Sec.)} for the Generalization

Tests in Experiment 1

Kim Ned Mark

—
X o ® T X T

Pretest 10.0 2.3 15.? 7.7 11.2 5.5

Post-test 7.1 1.8 13.5 '6.%> 12.1 5.3

an

L
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the-standard deviatégns for all the children on the
generaiization.tests.‘ it shouid be noted that all the i
delay- intervals were longer than the delay intervals

at which better than chance level responding was to

be expected.

_bonsistent changes were obser;ed with respect to
spontaneousisigning of the sample stimulus. All three
children shoﬁed an increase in spontaneous signing,
signing on all trials, following treatment. This
increasé was qnite dramatic in Ned's case. He went

from signing-on 20% of the trials before treatment to

100% following treatment.
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EXPERIMENT 2

In Experiment 1, three of the children exhibited a

'sign production deficiency. Furthermore, performance in g

the delayéd matching task; for pictures impngvéd when
production of the app{opriate sign in the presence of
the sample picture waé required. The purpose of Experiment. ~
2 was to assess the effectiveness of the procedure’ (produ01ng
the sign for the sample) when the samnle stimulus is
presented in the audltory modallty. N o

In part 1 of the second experiment each child was -
assessed as.to‘ggsxher or not they had a sign;production

deficiency. The criteria for a sign production deficiency ~ -

were: 1) poor performance in the auditory-picture D-M-T-3

task, 2) good performance in the simultmneous auditory-
pileture, simultaneous 31gn-p1cture and delayed 31gn- -
plcture tasks, and 3) the ablllty to produce:- the apprqprlate
sign in response to orglly'fresented words  (i.e., naming

by signing). Given a sign pro uction deficiency, part 2

of. Experiment 2';ssessed the ef@icacy of the treatment
strategy, éigning in %he'presence~of thg auditory stimulus,

Procedute

-
V.

Part 1. Assessment of Perforﬁancel

.'.'\q

-

As in Experiment 1, performance was assessed qn



I

88

a2 number of matching tasks and the naming by signing »

task. However,. the sample stlmulus in Experiment 2 -

-Was presented auditorily instead of visually.
The presentation order of the tasks and the - .
. procedufes were as follows:

(1) The child's matching ‘accuracy "on the e;Pultaneous

auditory-bicture M-T-S task was assessed.

(i1) Using the titration procedure, . the termlnal
delay interval ‘was determined for the audltory—blcture
D-M-T-S task. Consequently, matching accuracy on the
auditory-picturerD—M—T-§Pﬁask was eésessed'with a delay
interval -equal to the terminal delay interval.

C(iii) Matching accuracy on the sign-picture

-Ssimultaneous M-T-S task wae assessed,

(iv) Using the terminal delay 1nterval determined

in (ii), the child's matching accuracy on the sign-

" picture D-M-T-S task was assessed.

ﬁv)lUsing an auditory sample, the child's performance
on the naming by signing task was essessed

(vi) To control for the p0551b111ty that exposure
to the tasks outlined in (iii), (iv) and (v) may have
effedted the termlnal delay 1nterval determlned in (ii), .

the titration procedure was repeated ST

Generallzatlon pre-test. Performance was assessed on’

the generalization test involving auditory-picture

D-M-T-S.

X

4-'/ N
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Part 2. Treatment: Signing the Auditory Sample

-

This phase was similar to part 2 of Experiment 1

in that it assessed(s

N AT

to help the child bpraddss

delay in a D-M-T-3 task
given poor performance on this task. It differed
frém part 2 'of Experiment 1 in that the sfrategy was
applied for poor performance on an auditory-picture
D-M-T-S task. Again, each session was composed of
trials requiring the‘signing-of the sample (auditory
in this case) and trials which did not regquire signing
of the sample stimulus. " The procedures for titration
and fading of the prompts and the criterion for success
remained unaltered. Only the modality of the sample
stimulus was changed.

Each trial began with the experimenter saying a
word followedﬂby the instruction, delivered in simultaneous
communication, "Sigh sample”. The word was repeated,
along with prompts if necessary, until the child produced
the appropriafe sign. The child was fhen required to
touch a blank samplé card and the delay interval began.

All children signed only once on any given trial.

They did not sign repeatedly nor did their hands remain
in any sign configuration during the delay intervals. -

Signing in the presence of the auditdfy sample without

e

s
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the need of prompts was trained in the same manner

described in part 2 of Ekpérimsnt 1. Criterion levels

also remained unaltered. ’ -
’ . -
\ =

I

Generalization post-test. Performance was assessed on

the generalization test involving auditory-picture
D-M-T-S. This test was completed the day after criterion
was achleved on the last two stimulus sets used in the

treatment phase of the experiment. : &

Results

Part 1. Assessment of Performance

Figure 5 illustrates each child's performance on
the matching and naming tasks\in part 1 of Experiment
2. The graphs are presented in the same manner as in
part 1 of Experiment 1 with the majof exception being
that the picture sample stimulus was replaced by an
auditory sample stimulus. Also, a new set of stimuli
were used for Kim, Ned and Mark. Alice was exposed = -
to Experiment 1 first énd she began with stimulus
sets 1 and 2.

Only Ned and Mark demonstrated poor performance on
the auditory-picture D-M-T-S task combinqgﬁyith good

simultaneous matching and ¥Tign-picture delayed matching
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Performance on Matching and Naming ﬁy

Figure 5.

Signing Tasks for Part 1, Experiment 2.

-

AUDITORY - PICTURE

Simultaneous Delay

- NAMING BY
SIGNING

SIGN - PICTURE

Simultoneous Delay

5 secohds :

5 seconds

MARK

2
3 seconds
30 seconds

~ W,
- Y

~ 7

lé

100

3 seconds

o

O seconds

Stimulus set used appears above the bars.

delay intervals appear beneath the delay scores.

Terminal
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performances. Their auditory-picture matching accuracies,

 when ‘tested at their terminal delay intervals;—fluctuated

near chance levels (25% to 31%5. These percentages are
based upon 10 to 12 trials 'at the terminal delay interval
for each stimulus set. Each bar for the simultaneous
auditory-picture M-T-S task, the sign-picture M-T-S

task and the naming by signing task Qas'based upoen 20
trials. Each bar for the sign-picture D-M-T-S task was
based upon 10 to 15 trials. Note that for the sign-
picture D-M-T-S tasks, percentage of correct matches
ranged from 83% (Ned, Set 2) to 100% (Mark, Set 1). _
Additionally, both children were able to produce the

appropriate sign for the auditory samplel o
| In contrast to Ned's and Mark's poor perforﬁ;nce

on the auditory-picture D-M-T-S task, Kim performed

at 100% accuracy at delays up to 30 secondsl(based

upon 19 trialis for Set 1 ggd 15 trials for Set 2 at

30 second delays). She coui& not be tested at delays

longer than 30 seconds because she became increasingly

frustrated when prevented from viewing the choice

stimuli for such long delays. g//'_
Alice, on the other hand, failed to perform

significantly above chance even on the simultaneous

auditory-picture matching tasks (15 to 18 trlals)

Although previous audiclogical examinations dld not

report a hearing impairment, Alice contlnueé\tgﬂggfform

]

!



on the auditory tasks presented in a functionally

deaf manner (this finding of functionél deafness was
consisteht{gz;h reports of functional deafmess from
Alice's teacher). Also, note that when the experimenter

presented the sign for Alice (sign-picture.D—M-T-S),

- performance at delays as long as 30 seconds remained

above Qgg?ce levels (51 tr{ais for Set %Cand Lo trials
for Set 2). .

The‘results‘of the tests for ‘impulsive respondé;;?
are presented in Table 5. Kim'g;é Alice were not
tested for lmpulsive’responding since Kim failed to
show a deficit “in auditory-picture D-M-T-S and could
not be used in péf%sﬁ_and Alice failed to show any
discriminating responses to the auditory stimuli and

ould not bé used 1n part 2. Table 5 compares the
Rercentages of correct matches with and witgbut an
ded five second delay where the child was prevented

from responding although the choice stimulg\were

exposed. The results indicate that impulsive responding

was not a factor that contributed to the child's
performance at the terminal delay interval on the

auditory-picture D-M-T-S tasks.

Part 2. Treatment: Signing the Auditory.Sample

H

In part 2 of Experiment 2, Ned and Mark were

taught to produce the approPriaté sign in the presence



Table 5
Percentage of Correct ches With and Without
an Additional Five S 4@ Delay Beyond thé f//

Terminal Delay Intéerval: Experiment’2, Part 1

Auditory-picture D-M-T-S

Delay Delay + 5
Ned
1 25 20
2 - 30 33
Mark
1 . 30 . . 33
L2 .28 25

Note. The stimulus set used appears below and to

the .right of the child's name. Percentages given are

.for matching accuracy at the terminal delay interval

(Delay) and the terminal delay interval plus five

seconds (Delay + 5). A randomization test for matched

.pairs (Siegel, 1956) revealed no significant differences ~

between the two conditions.
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of an auditory sample. The results of this manipulation
are presented in Figure‘é. When Ned and Mark responded

W’
;!

to the aﬁditory sample by signing, the percentage of

.-

o4
correct matches at the terminal delay interval rose to
a minimum of 86% accuracy for Ned and up to 100%
accuracy for Mark. .

In Figure 6, each bar in the graphs representing
performance when the sample stimulus was signed was
based upon 9‘ég~;: trials. When the sample stimulus
was not signed in part 2 of the experiment, matching
accurécy dropped to between 21% and 43% (each bar was
based upon from § to 16 trials). These differences in
matchiné accuracy between signed and unsigned trizls
were observed wifhin the tfeatment‘seséions. '

When the percentage of correct ches made during.
signed and unsigned trials between conditions (part 2
and part 1 of Experiment 2) were compared across different
delay intervals, improvements were noted at each delay
interval (see Figure 7). When Ned signed in response
to an auditory sample, his selection of thé appropriate
choice stimuius did not approach chance level until a
delay of eight seconds. >Signing the sample stimulus
also shifted the recall curve towards longer delay -
int’ vals for Mark. ZEven at eight secénds Mark contlnued

to match corréctly on over 50% of the trigls. The points
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Figure 6. Percentégé of Correct Matches on
" Auditory-Picture D-M-T-S With and Without
Signing for Part 2, Experiment 2.
BN
SIGNED NOT SIGNED
| 2 i 2
IOO'] . '
' | NED
A ,
0 S seconds
- 12
1004

PERCENT CORRECT

© 3 seconds

L |

Note. Trials are from the treatment sessions only. The
stimulus set used appears above the bars. Terminal delay
intervals for each child appear below the abscissa.

R
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s
Figure 7. Percentage of Correct Matches on
Auditory-Picture D-M-T-S Across Delay Intervals
for Experiment 2. ‘ i

A—A SET |
o0—0 SET 2

WITHOUT SIGNING ~ WITH SIGNING
I00; 100 '
}_
Q
]
i
% .
0 ——t—t—t—p— et Ottt
© 012345678 012345678
e SIM  DELAY(se) -  SIM DELAY(sec)
I .
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x
w
o
] L
MARK _ { maARk
O + $ Tt | O 4 p—t—t —t Pt i
01.2345678 012345678

SIM DELAY(sec) SIM DELAY(sec)

Note. /Récall curves for without signing condition are
based'g@on data from part 1, Experiment 2. Recall curves
in theMsigning condition are based upon data from part 2

of Experiment 2. SIM= simultaneous.
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on the'graphs in Figure 7 represent a minimum of nine
trials per stimulus set at each delay interval.

All the children who participated in the study
were also feceiving language training from their
teachers, “however, only Ned demonstrated speech. During
" the second part of Experiment 2 it was noted that
occasionally ﬁedﬂverbalized or responded in simultgneous
communicati®¥n (sign plus ve;balization) when presented
with an auditory saﬁﬁle stimulus. Ned's performénce
on the auaitory-picture D-M-T-S taskg\under different
conditions are presented‘in Table-65. \Note that the
three strategies, saying the sample stimu;us. signing
the sample stimulus and saying and signing the sample
stimulus were equally effective and all three strategiles
resulted in‘mucn/better performance had no response been
made. The percentages were bdased upon from nine to 22
trials. .

Figure 8 presents the results of the generalization
tes?F for Ned and Mark. The graph 1is to be interpreted
in the safe fashion as the graph preéenting the
generalization tests in Experiment 1. There was only -
a minimal improvemen{lin matching accuracy on the post-
test. For Ned, correct matching increased six percentage

points and for Mark, the increase was 14 perceritage

points. Following %reatment, Ned signed spontaneously
- 7
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the appropriate bars.

2

PERCENT CORRECT

PERCENT SIGNED

Figure 8. Percéhtage of Correct Matches and

Spoﬁtaneously Signed Trials .on Generalization .
Tests for Experiment 2. . T

- i
(3 Pre- treatment

P4 Post-treatment

)]
~

1007 = 66 8 | '
N | LC
) . _T N . '
1 _
NED ~ MARK | .
0 : ; :

100>

The exact pereentages are given above and below

The sample stimull were auditorally

presented.
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Table 6
Percentage of Correct Matches by Ned on C /
Auditory-Picture D-M-T-S under -

Four Different Conditions

' Stimulus Set

1\/.2

Condition K\ .-
Verbal . 92- 78
Sign’onrly ’fj . 38 . | 92 7
Sign * Verbal- _ 79 86 ’
No Response 21 53
A

Note. Trials are from part 2 of Experiment 2.
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7
twice as often as compared to before treatment. Mark

showed,no significaqt increase in the number of
spontaneocusly produced signs. ” \
Delay intervals and standard.deviatiops'for the
gqperalizétion tests are shown in Table 7. Once again,
the delay interyals were longer than the delay intervals

at which the children would be-expected_to perform above'

chance 1evéls..

~
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Table 7
Delay Intervals (Sec.)-for the Generalization

Tests in Experiment 2

Ned Mark

X o X T
Pretest 9.4 2.2 10.8 -+ s5.,1°
Post-test 11.9 b.6 12.4 4.0
335
< - )
R
_~

o~
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Discussion . .

Signing as a Mediator

The major intent of the two experiments reported

~—

(a) Assess whether gome verbal deficient children being

in this study was to:

trained in the use of sign language
can be characterized as having a sign
production deficiency.

(b) Assess whether 'S1ign language can function as an
effective mediator for sign production
deficient children in a D-MLTﬁs.task.

The first purpose was supported by :%e results.
Pive cases of a sign production deficlency were observed
‘in this sfudy. Furthermore, the defitiémcy;was:observedd
when the stimulus was visually presented and when the
stimulus was auditorally pregented.

f% part 1 of Experiment 1, Kim, Ned and Mark met all
the conditions for a sign production deficiency for
visually presented stiﬁuli. All three :children were
able to correctly match pictures whén.the'sample picture
was pregent at-the time the choice stimuli were presented
yvet unable to match the pictures when there was a relatively

short delay between the removal of the sample picture and

- the presentation of the choice plctures. Furthermore,
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&Jf‘these children were able to match the correct picture to

Sl

the sign presented by the experimenter even under delay

coriditions and they were able to "name" all the pictures

b signing.

The poor performance displayed by the three Ehildren
does not appear to be a direct product of impulsive
response styles since preventing the child;en from
responding for an additional five seconds did not lead to
more accurate matching responses. Although we cannot
exclude the possibility that these children were not

attending to the choice.stimuli and "reflecting" upon

them during the imposed five second delay interval a more

likely explanation for their poor delayed picture matching

performance is that they failed to utilize a potenfial
mediation strategy (i.e., signing the sample stimulus)
for which the-children_had all the required subskills.
When the sample stimulus was auditory, as in part 1
of Experlment 2, two children met all +he conditions for
a sign{production deficiency. Ned and Mark were able to
corPectly match an auditory sample to the correct cholce
picture.whén the auditofy sample wés present at the time
the choice stimuli were presented yet unable to perform

this matching task when there was a relatively short delay

_ between the termination of the auditory sample’énd the

presentation of the cholce pictures. Furthermore, both
Ned and Mark were-able to match the correct choice picture

to the sign presented by the experimenter even under delay
i
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conditions and they were able to respond to the auditory
sample with the correct sigp.

Once again, fhe poor performance in the auditory-
picture D-M-T-S task can probably not be attributed to
impulsive response styles as pfeventing Ned and Mark
from responding for an ad&itioﬁai‘give seconds faiied to
improve ﬁatching performance. Insitead, Ned's and Mark's
failure to utilize 'a potential mediation strategy (i.e.,
signing) for which they had the required subskills
‘appeared to be responsible for their poor rerformance irmr
the auditory-picture D-M-T-S task.

The results of the first parts of.E;periment 1 and
Experiment 2 clearly indicate the existence of‘a sign s
production deficiency in some children being trained in
The use of sign language. For some children (e.g., Ned
and Mark) a sign production déficiency was noted noii
only for visually presented stimuli but also for audiforally
presented stimuli., These findings define an area which
1s problematic for children learning sign language and
the findings also suggest a strategy for remediation.
That is, there are children who perform p?orly in memory
tasks and the reason for their poor performance may be
their failure to uiilize existing skills (i.e., signing)
that can potentially bridge the delay intervals involved.

Whether or not signing can function in_a facilitative
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manner in delay tasks was the focus of the secon? purpose,
The resul£s ailso suppor%ed the second purposefh
Without exception, for eacH<§é§§?production deficiency
hdemonstrated. an improved deléyed matéhing perfofmancé .
resulted when the sample stimulus was‘signed by the subjectjgﬁp
 When Kim, Ned and Mark were trained to sign in the
presence of the sample picture (part 2 of Expefiment 1) .-
matching accuracy at the terminal delay interval improved
from near ‘chance levels (20%) to 2 minimum of 79% (Ned,-
Set N) and to a maximum of 100% accuracy (Kim, Set 4).
This‘improved delayed picture matching performance as:a’
result of signing the sampie stimulus was observed as the
children progresseﬁ from part 1 of Experiment 1 to part 2
of Experiment 1. 1In part 1 the children did not sign
the sample éicture in the D-M-T-S task and performance was .
near chance levels. In part 2 signing the éample picture
was required and performance improved. 1In addition, the
effectiveness of signing the sample picture upon delayed’
picture matching perfoggghce was observed within single
sessions as in part 2 of.Experiment 1. In the absence of
the treatment (sigfiing) matching accuracy was near chance
levels (baseline cohdition). Introduction of +the treatment
consistently proﬁﬁéed improved matching accuracy.

The effectiveness of signing as a mediator was also

observed with an auditory sample stimulus. When Ned and
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Mark were frained to sign in response-to-an auditory
sample (part 2 of Experiment 2) ma%ching accuracy improved
from near chance lévels (20%) to a minimum of 86% accuracy
(Ned, Set 1) and to a maximum of 106% accuracy (Mark, Sets
1 and 2). 1In part 1 of Experiment 2 when signing was not
; §$duired, matching accufacy in the auditory-picture D-M-T-S
<:Eé£§sk was ne;r chance levels. In part 2 matching accuracy
improved as a result of signing the auditory sample. The
treatment manipulation (i.e., signing the auditory sample)
resulted in improved delayed matching performance even
within the same session. In part 2 of Experiment 2
whenever the children failed to spontaneously éign in
the presence of the auditory sample ﬁatching aceuracy
dropped to near chance .levels from, as noted earlier, a
- minimum of 86% matching accuracy.
Thus, it appears reasonable t; conclude that signing
can funetion as an effective nonverbal mediator in a
D-M-T-S task. Furthermore, the effectiveness of 2 sign
quiation strategy extends not only to visually presented
stimull but also to auditorally presented stimuli.
. Kendler and Kendler (1975) have argued that it is
not necessary for a mediator to be verbal. Signing is
of course ndnverbal and thus, the present study along
with Corsini et al (1968) and Ryan et al (1970) contfibute

to the growing empirical evidence supporting Kendler and
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Kendler's (1975) position.

As noted in fhe introduction, Daehler et al (1969)
did not find nonverbal mediators, more speéifically,
gestural mediators, to be effective. In?tﬁeir study,
colored lights appeared-in a random order on az display
panel and the-children were required to recall the locations:
where the lights appeared. The authors hypothesized that
the older children would utilize gestural mediators (i.e.,
vointing) to facilitate recall of.the locations where
the colors appeared. They reasoned that gesturing, a
" nonverbal activity ocurring within space and over time,
would be effective for "coding" spatial-temporal information
(i.e., the locations of the lights). The results of fheir
experiment failed to support the hypothesis.

Daehler et al's (1969) reported fallure of gestures
to function as nonverbal mediators may have resulted
from the fact that gesturing is seldom used to facilitafe
recall and thus there is no reason to expect normal
children to use gestures in a delay task. In the present
study, children for whom gesturing (i.e., sign language)
is the major means of communication, the results were
quite different. For these children'gesturing readily
served as an effective nonverbal mediator.

. Overall, the results of the two experiments indicate-

", .
that signing can function as a nonverbal mediator in a
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manner similar to -that of verbal mediation. Instructions

to utilize a verbal mediation strategy result in improved
performance in delay tasks for individuals demonstrating
verbal produﬁtion deficiéncies (Constantine & Sidma?. 1975;
Hagen & Kingsley, 1968; Hagen et al, 1968; Kéllés et al,
1973). Likewise; instructions to utilize a sign mediation
strategy result in improved performance in delay tasks \\\\\
for éign production deficient children. '

Ned'é performance in Experiment 2 (see Table 6)
highlightgd the functional similérity between sign mediation
and verbal mediation. Ned performed equally well in the
auditory-picture D-M-T-S task when he signed the sample
stimulus and when'H“"verballzed the sample stim lus.

Functional similarities between sign and spgech,
similar to that observed in Ned's case, have beeh observed
by numerous investigators (Bellugi et al, 1975; giple,
FPischer, & Bellugi, 1977; Fulwiler & Fouts, 1976; Konstantarezas,
Oxman, & Webster, 1977). Such observations lend credence
to the view that sign language is a language in its
own right (Bellugi & Fischer, 1972; Stokoe, 1978). That
is, the presencg%of speech is not 2 necessary and sufficient
condition for defining language. ‘

Viewing sign language as a.language in its own.right
is problematic for theories that present language dysfunction
as a critical feature of autism (Rutter & Bartak, 1971;

Ricks & Wing, 1975). The use of speech by autistic
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children has been advanced as an important prognostic

indicato? of future IQ levels for these children {DeMyer,
Bartén, DeMyer, Norton, ‘Allen, & Steele, 1973; Rutter &
Lockyer, 1967). The use of speech may be an insufficient
prognostic indicator for some children who are trained
in thé use of sign lénguage and thus, for these children
thelr use of sign languagé needs to be considered. Forxr,
example, Salvin et al (1977) have shown increases in IQ
to accompany increases is sign vocabulary. Since some
nonverbal children can be taught sign language quite
readily it appears that educators and clinicians may
have within th;ir grasp a valuable tpgl for chaﬁging the _
course of events for some of these children.

Both Experiment 1 and Experiment 2 demonstrated that.
a sign mediation strategy is responsive to training. This
finding fails to supﬁort Iuria's (1963} view that meﬁiation
is governed b& biclogical processes and that mediation is
not amenable to training. Nume;ous other investigators
(Belmont & Butterfield, 1971: Brown, 1972; Butterfield
et al, 1973; Kellas et al, 1973; Turnbull, 1974) have
also failed to provide empirical support for Luria’'s
(1963) position and instead the evidence emphasiées the
importance of training verbal mediation strategies. This
study extends the applicability of training verbal mediation
strategies to the training of sign mediation strategies.

o~ @
>

.,
~
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For soﬁe individuals (e.g., verbally deficient
children) behaving under delay condifions may be especially
problematic. These children not only lack the strateglies
which facilitate performance in delay tasks but they i?%o
lack the prerequisite language skills which provide the
basis for many strategies. Conseguently, the task for
the educator is twofold. First, nonverbal children must
be trained in an alternative language (e.g., sizn language).
Second, these children must then be trained to utilize
e¥isting sign language skills as a strategy which can
facilitate performance under delay conditions.

With respect to the first task, training nonverbal
chiidren an alternative language, there is a growing
consensus thgt sign language is a viable alternative to
speech for some verbally deficieﬁt children. Sign
language is not only widely used by the deaf (Reikehof,
1963) but it has also been taught with success to
autistic (Bonvillan & Nelson, 1973; Salvin et al, 1977;
Webster et al, 1973) and mentally retarded individuals
- {Kiernan, 1977; Topper, 1975).

The present study provides data regarding the second
task, training sign proficient children to use sign
language as a strategy which can facilitate performance

under delay conditions. The resulis of this study
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indicate that for some nonverbal children sign language

can function as a mediator in a delayed matching task.

Generalization

The present study provides data relevant to three
types of generalization.. The first t¥ype is called
maintenance of the trained response. In this study
maiptenance of the trained response would féquire that
the children continue to use signing in the D-M-T7-S
task in the training environment without prompting from
the expéiipenter. ‘The second type of generalization is
called generalization over time. Generalization over
time would require that the children continﬁe to sign
in the D-M-&-S Task without prompting from one day to
another. The third type'gf generalization is called
generalization acrﬁss settings. Generalization across
Séttings would require the children to sign in the D-M-T-S
task without prompts in a situation different from the
training situation.

In past investigations of verbal mediation most
studies did not train the subjects to use verbal mediation
strategies without continued prompts or in situations
different from the training environment (Constantine &
Sidman, 1975; Flavell, %9?0).. However, some investig;tors

have demonsirated the generalization of verbal mediation
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strategiss over time (Butterfield et-al, 1973; Kellas et
al, 1973). 1In additién. many studies investigating the
effects of training nonverbal chiiargn sign language
have also failed to provide data rega;ding thé‘three
types of generalization noted (Bonvillan & Nelson, 1976;
Miller & Miller, 1973). '

The present study provided data regarding the three
types generalization'noted.' With respect to the first
typé‘oiiggherallzatlon, 211 the children trained to use
sign as a medlator (part 2 of the two experlments)
demonstrated\the maintenance of signing behavior WLﬁhout
the aid of prompts from the experimenter. Evidencé for
the maintenance of unprompted signing behavior in a delay
task comes from two sources. First, there is the behavior
that was observed in the training se551ons {(part 2 of both
experlments). Each training session began w1th a number
of tria%F in which signing in the presence of the sample
stimulus was prompted and reinforced. _Each training
session ended with ten tfials during which signing was
neither prompted nor.reinforced. After a number of these
training sessions all the children reached a point where
- they continued to sign in the presence of the sample
‘ stimulus without prompts from the experimenter in a
.minimum of eiéht out of ten trials.

A second éource of evidence for maintenance effects

comes from a comparison of signing behavior in the

L3
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unprompted- trials of the last training:session with the
.signing behavior in the generalization test which followed .
"one day later. in the generalizafion est t experimenter
provided no prompts for sigping yet-thé’children continued 6’
to sign without the aid Af prompts in the generalization
test'following training in é%sign mediation strategy.

Generalization over time was.also observed. All the
children continued to use a sign mediation strategy 24
hours after training ended. On the last day of training
thelchildren signed, un@rompted, in at least/gight out of
ten trials. Twentnyoﬁr hours later during the generalization
post-test the children signed in the presence of the sample
stimulus more frequently than in -the pretest. Except for
Mark who only signed in 7% of thé post-test trials in
Experiment 2, the minimum s;gning‘percenfage in thé
generalization post-tests was 66% (Ned, Experiment 2)}.

The children also demonstrated the third typéﬁbf
generalization, generalization across settings. In the
generalization post-tests of Experiments 1 and 2 there
was an increase in the frequency of unprompted signihg
as compared to the generalization pretests (see Figures %h_
andf8). That is, at the end of treatment the children
aLsg{signed in response to new stimuli (both words and
pictureg) and they signed in a classroom setting different

from the training environment.
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For some children the increase inlspontaneous . <
signing in the generalizétion post—teé% was duite |
dramatic. For example, in Experiment 1 Ned signed in
20% of the pretest trials and he signed in 100% of the
post-test trials. However, changes in the frequency
Q{c:u‘.‘ signing between the pre and post-tests were highly

variable. Despite th%s variablity it should be noted
that none of the children showed a decrease in signing-
behavior in the post—test‘as compared to the pretest.
The evidence indicates that tralning in the use
of a sign mediation strategy did exert an effect that
was not l;pited to the treatment sessions. The children
that were trained in the use of a sign mediation strategy
showed a maintenance of unprompted signing within a
session and also over a time interval of one day. -
Eurthermofe, these children continued using a sign-
mediation strategy in the presence of novel stimuli
and in a situation different from the "training situation.
To increase signing behavior still more outside of
the training environment a number of approaches are
avaii%ble,(Stokes & Baer, 1977). From the nine approaches
to increase generalization outlined by Stokes and Baer
(1977) two appear readily adaptable to the present
situation. The first approach that would in all likelihood

lead to increaéed signing in novel situations would be

-



to impose a more stringent criteria for success in the
training situation before testing in a novel situation.
In this study the criteria in the training éession for
moving on to the generalization postdtest was a minimum
of eight unprompted signgd.trials out of ten trials. -
For some children this-criteria was sufficient to produce
signing behavior iﬁ a novel situation. Increasing the
response requirements would in all likelihood lead to
increased signing in a novel situation.

The second appreoach te increase signing behavior in
situations outside of the training situation would de to
train sign production deficient children to sign in the
presence of a sample stimulus across a number of diféerent
situations simultaneously. For example, part of a
session can be devoted to training on one set of stimuli
in one situation and thejggmginder of the session can
bg completed in a differerit situation with a different ~
set of stimuli. 1In this approach generalization across
settings ié directly trained via the manipulation of
reinforcement contingencies.

Thus far, only the potentially more fruitful methods —
to increase generalization across settings were discussed.
This type of generaiization is often regarded as the
most difficult to attain (cf. Lovaas et al, 19737 and

therefore it has received the most attention. The

maintenance of behavior and generalization over time
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are, generally speaking, relatively easier to attain.
Factors that have been identified as varying with these
two types of generalization are number of reinforced

tria;§ (reinforcement density) and the schedule of

‘reinforcement (Sidman, 1960).

Although an increase in spontaneous signing in the

generalization post-tests was noted, an increase in

matching accuracy did not necessarily follow (see Figures
4 and 8). That is, signing in the generalization post-
tests falled to function as a mediator for it did not
"influence the eventual course of behavior" (T. S. Kendler,
1963, p. 34f.:This may have been the result of a decreased
reinforcement dehsity‘or the result of longer delzy intervals
in the generalization tests (avérage delays ranged from 7.1
seconds to 12.4 seconds). Reinforcement density is a less
likely explanation since signing behavior was observed to
increase. It is ﬁore iikely that matching accuracy in the
g?neralization tests failed to improve with signing because
the delays were longer than‘the delays in the treatment
sessions (the children rarely perb;med successfully at
delays beyond _seven or eight seconds). A more appropriate
test of the\effectiveness of signing as a mediator in a .
novel situa%ion would be to conduct the generalization
test so that the delay intervals would be shorter (e.g. use
a smaller classroomn). i

Since the longer delay intervals in the generéiization
post-tests appear most likely to have zaccounted for the ]
failure of signing to function as an effective mediator, it

appears that future research should focus upon developing

s
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strategles to bridge these longer delays. -Variations
upon the basic gign mediation strategy, the effectiveness
of whicﬂ has been demonstrated in this study, appear
likely to serve.as a bridge for longer delays. .

One variation may be to train sigﬁ proficieg}
children to éign in the presence of the sample stimulus
more than once. With speech proficient individuals
repetition of verbal mediators (i.e., rehearsal)
produces high performance levels at delays longer than
had the %erbal'mediator been produced only once (Norman,
1969). Perhaps repeated signing in the presence of the
sample stimulus can function'in a similar manner for °
sign proficient children. . |

 Another variation upon the basic sign mediation

sirategy that may be effective over longer delays would
be to train sign proficient individuals to sign one or
Two secon&slbefore their own terminal delay. Presumably
the stimulus information would §till be availlable for °
recall. Furthermore, signing at this point would serve
to extend the period of time in which the stimulus
.could be r?called. ‘ -
Butterfield et al (1973) in an éxp;;imént similar
to the one just suggested found positive results. 1In

addition to itraining mentally retarded individuals a

verbal mediation strategy, they.also trained the subjects
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to pause after labelling visually presented letters and
then repeat the letters a few seconds later. This
strategy increased accuracy in recall beyond the simple

\
labelling of letters without repetition.

Individual Differences

Only two of the children, Mark and Ned, displayed
sign production deficiencies in both experiments. Kim
displayed a sign production deficiency only in Experiment
1; Alice failed to display a sign production deficiency
in either experimeht.

These.findings emphasize the highiy situation
specific behaviors displayed by children with severe
behavioral dysfunctions. Kim and Alice, for example,
displayed differential behavior as a funcfion of the
éensory modality of the sample stimulus. Such differential
responsiveness tépéensory stimuli has been noted previously
among mentally retarded and autistic children (Lovaas et
al, 1971; Wilhelm & Lovaas, 1976).

Not only were there variations in behavior as a
function of the stimulus modality but there were also
variations as a function of the testing situation and
independent of the sensory modality. For example, in
Experiment 2 Ned and Mark performed vetter in the

generalization pretest than in the treatment phase of

e
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the experiment where delay intervals were usually shorter.
Thus the ﬁg;ﬂlts indicate that it is not a simple
‘matter to make general.statements. about the effectiveness
of a sign mediation strategy. Even for an individual we
cannot make a statement unless we at least qualify it
with referencg to the sensory modality of the stimulus
and the situation. A statement such as, autistic children
perform poorly in memory tasks, is misleading. ‘'In this
study Alice¥performed accurately over long delays when
the stimulus was visually presented and Kim perfowped’
accurately when the stimulus was auditorally presepted.
Sinée the presence of a sign production deficiency
and the effectiveness of 2 sign mediation strategy appears
to vary from individual tg‘individual. future investigators
must bear in mind this higﬁly individual quality. Thus,
investigators may wish to employ. a small N or single
subject research design to highlight any individual
variation. This research design focuses
upon the behavior of an individual and aliows for z2 more
accurate assessment of the conditions under which 2z sign
production deficiency ocurrs and the cbnditions under
which the deficiency can be eliminated by training in a,

sign mediation strategy.
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Summary and Conclusions

-

Two major '‘findings were noted in the présent\study.
First, some children trained in the use of sign language
can be characterized as sign production deficient. Thaé
is, these children perform poorly in a D-M-T-S task
eventhough they have the basic skills that can potentially
function to improve performance in the D-M-T-S task.
Second, given a sign production deficiency, training in
a sign mediation strategy effectively overcomes the
deficiency. That is, signing the sample st%mulus‘allowed
sign production deficient children to perform more
accurafely at delays which previously produced poor
performance.

The presence of a sign production deficiency and
its amelioration by using a sign mediation strategy was
observed for both visually and auditorally presented
stimuli. Although the presence of a sign production
deficiency may vary as a function of the sensory modality
of the stimulus, once given, the effectiveness of a sign
mediation strategy across the visual and auditory modalities
remains constant.

Not only can sign production deficient children be
trained to use an effective sign mediation strategy but

training in the use of this mediation strategy also

/

-

/
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resulted in some maintenance effects ahd generalizatien
over time. The children were able to use the strategy
without constant prompting from the experimenter up to

24 hours after the end of training in the strategy.
Furthermore, they continued to sign in situations different
from the traiﬁing ;ituation and in response to novel
picture and auditop;‘stimuli.

A great deal of evidencé has now accumalated
indicating that sign language may be an alternative to
speech for communicating with some nonvefbai individuals.
Although continued research is needed to arrive at the
most effective method for training sign language to these
children, it is time to assess the role of sign language .
in other areas of behavior. Studies iﬁvestigating the
role of sign language in memory tasks with intellectually
normal adults (Bellugi et al, 1975; Furth, 1966) opened
She door to a new area of investigation aﬁﬁ the résults
of the present study encourage further research in this

direction.
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