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It has been extremely difficult to teach speech to severely handicapped non- 
verbal autistic children. However, an overview o f  the literature suggests the 
possibility that selecting aspects o f  motivation as a central target behavior, 
rather than concentrating on motor speech production per se, may improve 
the effectiveness o f  teaching speech to these children. Therefore, the pur- 
pose o f  this experiment was to compare two different reinforcement condi- 
tions; one in which successive motor approximations o f  speech sounds were 
reinforced; and a "motivation" condition in which attempts to produce speech 
sounds were reinforced, without any motor shaping o f  speech. The results, 
replicated within a repeated reversal disign, showed that reinforcing speech 
attempts was more effective than reinforcing motor speech sounds with 
respect to (a) the children's interest, enthusiasm, happiness, and general be- 
havior during treatment; and (b) improvements in the children's speech 
production. The results are discussed in terms o f  their relationship to the 
literature on normal parent-child speech interaction, success and failure, and 
learned helplessness. 
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Throughout the history of teaching autistic and other severely handicapped 
children, researchers, educators, and therapists have reported extreme 
difficulty in teaching speech to these children (Garcia & DeHaven, 1974; 
Lovaas, 1977; Sloane & Macaulay, 1968). The lowest functioning children 
typically present severe behavioral deficits in areas such as appropriate af- 
fect, social behavior, and verbal and nonverbal communication (Hollis & 
Carder, 1978; Ritvo & Freeman, 1978; Rutter, 1978). Further, during treat- 
ment they frequently exhibit negligible orienting responses, excessive stereo- 
typic and self-stimulatory behaviors, and excessive tantrums. Their disregard 
for external events and lack of  curiosity (cf. Koegel & Schreibman, 1976; 
Rutter, 1966) have been extreme obstacles to the implementation of therapy 
techniques. 

While early research has demonstrated that such children can be taught 
some speech (cf. Hewett, 1965; Lovaas, Berberich, Perloff, & Schaeffer, 
1966), it has only been with extreme difficulty, frequently requiring tens of 
thousands of trials and years of effort (of. Lovaas, 1977). Largely because 
of  the effort required, it has been extremely difficult to encourage profes- 
sionals to work with such children, and many have abandoned them from 
their case loads entirely (Koegel & Traphagen, 1982). As a result, research- 
ers have been searching for key variables that might influence the way in 
which such children learn, so that the power of the treatment techniques might 
be enhanced. 

One very promising avenue of research is focusing on the fact that vir- 
tually all successful attempts to teach speech to these children have included 
strong motivational components (R. L. Koegel & Koegel, 1988). Although 
the target behavior itself may have been motor speech, powerful reward sys- 
tems typically were incorporated in the treatment programs. Further, research- 
ers periodically have reported remarkable bursts of spontaneous speech from 
such children when the children unexpectably encountered extreme positive 
or negative motivational conditions. For example, a nonverbal autistic child 
encountering a large frightening dog might suddently yell "help"; or such 
a child, encountering an appealing display of lights, might produce whole 
words without any formal teaching (Fineman, 1968; Lovaas, personal com- 
munication; Schreibman, personal communication). Such observations, cou- 
pled with the fact that the area of motivation has been an extreme concern 
for treatment providers of severely handicapped children (Mittler, 1966), has 
led to a number of recent investigations into motivation as a possible key 
target behavior for such children (Churchill, 1971; Dunlap, 1984; Dunlap 
& Koegel, 1980; Egel, 1980, 1981; Koegel & Egel, 1979; Koegel, O'Dell, & 
Koegel, 1987; MacMillan, 1971). A large body of literature now suggests the 
likelihood that the treatment of motivation might be a central variable in 
the improvement of a variety of  affective, social, and speech behaviors in 
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such severely handicapped children, raising the question of whether it might 
be more effective to treat motivation itself, rather than to treat motor speech 
as the central target behavior (see Goetz, Schuler, & Sailor, 1983; Koegel 
& Johnson, in press; R. L. Koegel & Koegel, 1988; Koegel & Mentis, 1985, 
for reviews). This hypothessis, which is similar conceptually to the compe- 
tence model proposed by White (1959), focuses on the notion of increasing 
a child's motivation to respond by increasing the number of successes a child 
has when attempting to respond (also see Dunlap, 1984; L. K. Koegel & Koe- 
gel, 1986). Therefore, we reasoned in an analogous manner that by directly 
reinforcing all attempts at speech use, we might increase the children's moti- 
vation to speak, and thereby enhance speech treatment results. Thus, the 
specific purpose of the present investigation was to compare two conditions: 
one condition in which successive motor approximations of speech sounds 
were reinforced; and another condition in which attempts to produce speech 
sounds were reinforced, without any shaping of motor speech. 

METHOD 

Subjects 

Four children with exceptionally severe communication delays partici- 
pated in this investigation. Children 1, 2, and 4 were male, aged 3-3, 8-4, 
and 11-9, respectively. Child 3 was a female aged 9-0. Prior to the study the 
three older children had received formal diagnoses of autism by two indepen- 
dent agencies according to the U.S. National Society for Children and Adults 
with Autism criteria (Ritvo & Freeman, 1978), and Child 1 had been diag- 
nosed as developmentally delayed with autistic characteristics. All of the chil- 
dren were functioning at a nonverbal level, and all exhibited severe 
disturbances in development in areas of cognition, play, social relatedness, 
and stereotypic responding. Although none of the children were formally 
testable on standardized tests, teachers and psychologists estimated their func- 
tioning to be at approximately the 1-year level. In summary, the children 
were selected because they were functioning at an exceptionally severe level 
of handicap. 

Setting 

All sessions took place in a small clinic room at the University of Califor- 
nia at Santa Barbara. The room contained a table, several chairs, and a var- 
iety of toys and materials. A one-way window was in the door which led 
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to an observation hallway. An inconspicuous video camera was mounted in 
a corner and was controlled by equipment located in an adjacent room. 

All sessions were approximately 20 minutes in length and were con- 
ducted in a one-to-one clinician-child format. The clinician and child sat 
next to each other, wRh a table beside them, and a variety of toys within 
easy reach of the clinician who would present the toys and model speech 
sounds for the child. The clinicians for all sessions were advanced graduate 
students in Speech and Hearing. 

Experimental Design 

In order to compare and replicate the effects of the two conditions (i.e., 
reinforcement of motor speech vs. reinforcement of speech attempts) a within- 
subject repeated reversal design was employed (Barlow & Hersen, 1984). A 
child began in one condition (e.g., the motor speech condition) for 2 to 6 
treatment sessions, and then entered the other condition (e.g., reinforcement 
of verbal attempts) for 2 to 6 additional sessions before conditions would 
again be reversed to the original condition. In this manner, each child par- 
ticipated in from 3 to 6 alternations of treatment conditions, for a total of 
14 to 24 treatment sessions per child. To control for order effects, the initial 
treatment condition for one of the children was the opposite of the initial 
treatment condition for the other children. The number of sessions per con- 
dition was varied (from 2 to 6) in order to ensure that neither the length of 
the conditions nor any periodicity in responding could influence the results. 
The exact order of conditions and number of sessions for each child are 
depicted in the graphs shown in Results. 

Independent Variable 

All treatment procedures were held constant (see fidelity of implemen- 
tation measures below) except for the systematic manipulation of the type 
of response-reinforcer contingency used during treatment. That is, in one 
condition successive approximations of motor speech sounds were reinforced. 
In the other condition, any verbal attempts to speak were reinforced, indepen- 
dently of  whether or not they were correct motor productions. Descriptions 
of each of these contingencies are provided below. 

Motor Speech Condition. In this condition successive improvements 
in motor speech were reinforced, such that only a child's motor speech produc- 
tions that met or exceeded a phonetic criterion were reinforced. The initial 
phonetic criterion at the start of any given session was based upon the child's 
most frequent phonetic response during a five-trial sampling of the child's 
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utterances for each target word. This criterion was then advanced systemati- 
cally in a shaping paradigm every time the child produced 6 out of 10 
responses that met or exceeded the already established criterion (Martin & Pear, 
1978). Each such advancement in successive approximations was based upon 
the requirement that the child produce at least one more correct distinctive 
feature (Ingrain, 1976; Schane, 1973) of the target word, in a stepwise progres- 
sion, with (as noted above) advancements made every time the child met a 
given phonetic criterion. 

Verbal Attempts Condition. In this condition any (non-self-stimulatory) 
voco-verbal response that included an observable attempt to speak was rein- 
forced, independent of whether or not it was correct from a phonetic per- 
spective. Observable attempts were defined as including the following three 
components: (a) the use of at least normal vocal loudness; (b) body and fa- 
cial orientation towards the clinician and/or relevant stimulus materials; and 
(c) the response appeared task-directed and purposeful. The response did 
not need to resemble the target word in any way in order to be reinforced. 

Stimulus Presentation 

Stimulus words were selected for each child individually prior to the 
start of the experiment, and (since the children served as their own controls) 
the same words received treatment in all conditions for any given child, within 
the context of the repeated reversal design. The syllable length and phonemic 
composition of the target words was based upon each child's stimulability 
prior to the start of the experiment. The words were also selected based upon 
the ease with which they could be associated with a variety of natural rein- 
forcers. Accordingly, Child I and Child 3, who were severely impaired, 
worked primarily on one- and two-syllable words, such as "hit," "up," "dog," 
and "music." Child 2 and Child 4, who were easier to stimulate, worked on 
multiple word utterances such as "I want it," "put away," "play wtih toy," 
"want toy," "more blow," and "brush hair." 

The presentation of the target utterances was varied to provide stimu- 
lus variation and novelty during the task. A specific verbal model (e.g., the 
word "blow") was presented for an average of three trials, then a different 
target word (e.g., "up") would be presented, with the restriction that each 
target word would receive a total of 20 treatment trials per session. 

Stimulus materials included a variety of toys, games, and activities on 
the table between the child and clinician. On each trial the child would be 
encouraged to select a stimulus object from the table, and the clinician would 
demonstrate the use of the object while modeling a relevant target word. For 
example, if the child chose a set of cymbals, the clinician might hit the cym- 
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Table I. Percentage of Appropriate Use of Clinical Techniques for 
the Two Experimental Conditions 

Motor shaping Attempt 
Behavioral category condition condition 

Controlled 
1. Discriminative stimuli 99 100 
2. Consequences 86 87 
3. Discrete trials 100 100 
4. Shared control 100 100 
5. Turn-taking 100 I00 
6. Variation of task 100 100 

Manipulated 
7. Shaping 97 46 
8. Reinforcement of attempts 20 99 

bals together while saying the word "hit." If the child made a verbal attempt 
to say the word (in the verbal attempts condition) or a correct phonetic ap- 
proximation of the word (in the motor shaping condition) the clinician would 
reward the child by allowing the child to play with this preferred toy (see 
Koegel, O'Dell, & Koegel, 1987; Koegel, Dyer, & Bell, 1987, for further 
description of these procedures). 

Fidelity of Implementation of Treatment Conditions 

In order to insure that both treatment conditions were implemented 
faithfully, 38 videotaped sessions (19 in each condition) were scored to as- 
sess the clinician's percent correct use of  eight major therapy categories. The 
first six categories represented general clinical procedures common to both 
conditions and the last two categories represented the manipulation of the 
independent variable in this experiment. The specific categories were as fol- 
lows: (1) clear speech models for the child to imitate; (2) clear and appropri- 
ate consequences for correct versus incorrect child responses; (3) clearly 
discriminable treatment trials; (4) appropriate shared control of  stimulus 
materials by the clinician and child; (5) appropriate turn-taking between the 
clinician and child; (6) appropriate task variations; (7) correct shaping of 
motor speech production; and (8) reinforcement of verbal attempts to speak. 
Two trained judges, naive to the experimental condition they were observ- 
ing, independently scored the videotapes in a random order, for each thera- 
py category following each 10-second segment. Table I shows the percentage 
correct use of each therapy category. As can be seen, all the categories were 
scored as being used correctly at very high levels in both experimental condi- 
tions (range: 86 to 100~/0 of the intervals), except for categories (7), shaping 
of  motor speech productions, and (8) reinforcement of verbal attempts to 
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speak. These other two categories, reflecting the manipulation of the in- 
dependent variable, were used differently in the two conditions. That is, motor 
shaping was scored as being performed 97~ of the time in the motor-shaping 
condition, but only 46070 of the time in the reinforcement of verbal-attempts 
condition, where there was (appropriately) no motor shaping contingency. 
Conversely, reinforcement of verbal attempts was scored as being performed 
99070 of the time in the verbal-attempts condition but only 20~ O f the time 
in the motor-shaping condition, where (appropriately) a motor production 
needed to be performed at a specific phonetic criterion, regardless of whether 
it was a clear speech attempt, in order to be reinforced. 

Dependent Variables 

The dependent measures, including ratings of affect and measures of 
improvement in speech production, were recorded in all conditions in the 
experiment. 

The first set of measures concerned the children's affect and general 
conduct during the treatment conditions. The observers used a 6-point rat- 
ing scale (Dunlap, 1984; Dunlap & Koegel, 1980; L. K. Koegel & Koegel, 
1986; Koegel & Egel, 1979) to rate the children's interest, enthusiasm, hap- 
piness, and general behavior. Scores could range from 0 to 5 points, with 
average scores for a session from 0 to 1.6 representing degrees of extremely 
poor general behavior for that session. Scores of 1.7 to 3.3 represented neu- 
tral affect (i.e., neither high nor low interest, enthusiasm, nor happiness, 
and neither exceptionally good nor poor general behavior). Scores of 3.4 to 
5.0 represented degrees of extremely high interest, enthusiasm, and happi- 
ness, and extremely good general behavior. For every session in the experi- 
ment, raters, trained in using the scales, recorded data in continuous 1-minute 
windows throughout every session, from videotapes presented in a random 
order. 

The second set of dependent variables concerned the children's improve- 
ments in speech production from session to session, in each condition. In 
both conditions the improvements in correct speech productions per session 
were defined according to the same phonemic criteria described above. That 
is, the children's average improvement in speech production in each condi- 
tion was determined from phonetic transcriptions of the children's responses, 
with each target word assigned 12 levels based upon a distinctive features 
analysis (cf. Ingrain, 1976; Schane, 1973). Thus, the more distinctive fea- 
tures of the target word that were included in the child's verbal response, 
the higher the speech production score for the response, ranging from 0 to 
12. Then the average score for each word was determined for each session, 
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so that it could be subtracted from the average score for the following ses- 
sion to yield a numerical gain (or loss) score. 

Supplementary Follow-Up Measures 

As of the writing of this article, three of the four children were availa- 
ble for follow-up measures. All three children had received 4 years of speech 
therapy. Two of the children (Child 1 and Child 2) had been discharged to 
two different treatment programs staffed by clinicians who had been trained 
in the use of the procedures used in the attempts condition. Child 3 had been 
discharged to a different treatment program that utilized motor speech shap- 
ing procedures. 

At follow-up, each of the children participated in a videotaped inter- 
action with adults who were unknown to the children (they were introduced 
as friends of the therapist), and who were naive to our experimental arrange- 
ments. Each of these sessions continued for 10 consecutive minutes of con- 
versational interaction. Two observers then independently recorded the total 
number of intelligible words spoken by each child and the length of utter- 
ante for every verbal interaction for each child. 

Reliability 

Two observers, blind to the experimental conditions, independently 
recorded each dependent variable, and the fidelity of implementation of treat- 
ment measures from videotapes (presented in a random order) for 40% of 
the sessions in the experiment. Percentage agreement between observers was 
calculated by the formula, number of agreements divided by number of agree- 
ments plus disagreements times 100. An agreement for the percentage of cor- 
rect responding measures and for the follow-up measures was defined as the 
two observers recording a response in the identical manner on a trial-by-trial 
basis. An agreement for the four affect scales was defined as the two ob- 
servers' scores for a session being within 0.5 points of each other (on the 
6-point scale) on a session-by-session basis. 

The resulting reliability calculations yielded an average percentage agree- 
ment score of 78% (range: 75-84% across the four children) for the im- 
provement in speech production measure, an average percentage agreement 
of 95% (range: 92-100~ for the follow-up measures, an average percen- 
tage agreement of 100% for the affect scales, and an average percentage agree- 
ment of 83% (range: 79-100%) for the fidelity of implementation measures. 
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F i g .  1 .  Average affect ratings for each child in each session. Data points represent the 
average of  four rating scales (enthusiasm, happiness, interest, and general behavior). 
The asterisks in the attempts condition for Child 2 reflect days when this child had a 

poison oak reaction. 

RESULTS 

Affect and General Behavior 

Figure I presents the composite affect scores for the children's average 
affect levels in each session of  the experiment. Since the ratings were consis- 
tent across each subscale (happiness, interest, enthusiasm, and general be- 
havior), the composite scores (cf. Dunlap & Koegel, 1980) are presented in 
the figure. The results show that the affect levels were always higher in the 
verbal attempts condition than they were in the motor speech condition, and 
only in the verbal attempts condition were the affect ratings in the positive 
range. That is, while the children typically were judged to show varying 
degrees of  positive to high positive affect scores for happiness, interest, en- 
thusiasm, and general behavior in the verbal attempts condition, in contrast 
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Fig. 2. The change in the level of correct speech production from the beginning to the 
end of each condition with four or more sessions. 

they typically showed neutral to negative affect on these same scales during 
the motor speech production condition. 

Improved Speech Production 

While the above data show that the children were happier, interested, 
enthused, and well behaved when their verbal attempts were reinforced, it 
is also important to consider the children's speech production during the two 
experimental conditions. In order to examine changes (improvements or de- 
terioration) in speech production when several successive sessions were im- 
plemented within any given experimental condition, all conditions with four 
or more sessions were examined, and the resulting gains (or losses) were de- 
termined for each condition (see Figure 2). The figure shows the change in 
the level of correct speech production according to the phonemic criteria 
described above (Ingrain, 1976; Schane, 1973) within the reversal design, with 
number of sessions per condition held constant for each child. As can be 

Table II. Supplementary Follow-Up Data 

Pretreatment Follow-up 

No. of words MLU No. of words MLU 

Verbal attempts treatment 

Child I 0 0 122 2.0 (1-4) 
Child 2 0 0 75 1.6 (1-3) 

Motor shaping treatment 

Child 3 0 0 0 0 
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seen, all four children showed the greatest improvements in the attempts ses- 
sions, regardless of the order of implementation of the conditions. For ex- 
ample, Child 1, who had six sessions in each condition, improved only 1.8 
phonemic steps in the motor speech condition in contrast to 6 phonemic steps 
in the verbal attempts condition. That is, while all of the children always 
showed phonemic improvements in the verbal attempts condition, they either 
showed smaller improvements, no change, or deterioration in speech produc- 
tion in every instance when the motor speech condition was implemented. 

Supplementary Follow-up Measures 

Follow-up measures are presented in Table II. The follow-up data ob- 
tained for the three children who were available for follow-up reached differ- 
ences between the two treatment conditions that were consistent with the 
above reversal analyses. However, the differences between the two condi- 
tions at this 4-year follow-up were very dramatic. Child 1 and Child 2 (who 
had participated in 4 years of treatment in the verbal attempts condition), 
spoke a total of 122 words and 75 words, respectively, during their conver- 
sational interactions. The range in the length of utterance across all interac- 
tions for Child 1 was one to four words and the range in the length of utter- 
ance for Child 2 was one to three words. 

In marked contrast, but also consistent with both the literature and with 
our reversal analyses, the child who had received the 4 years of motor speech 
treatment did not speak any words at all during the follow-up sessions. Cor- 
respondingly, his mean length of utterance was also zero. 

In summary, all of the dependent measures, including the affect scales 
and the measures of improvement in speech production, indicated more 
favorable responding in the verbal attempts condition. The children were 
happier, more enthused, more interested, better behaved, and responded more 
correctly in speech production when their verbal attempts to speak were rein- 
forced, without any reinforcement contingency on the accuracy of their speech 
production. 

DISCUSSION 

The results of this investigation show that these very severely com- 
municatively delayed children achieved higher percentages of correct speech 
production and were judged to have more positive affect when they were 
reinforced for their speech attempts. While each condition produced some 
improvement in the children's speech, the data indicate that considerably more 
rapid and consistent progress occurred when the children were reinforced 
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within the framework of a speech attempts contingency rather than when 
they were reinforced solely on the basis of their correct speech production. 
Although the follow-up results should be viewed cautiously because of the 
possibility that the lengthy follow-up interval could have permitted other vari- 
ables to also influence the results, it was very encouraging to see very large 
improvements in the children's speech functioning after extended exposure 
to treatment. 

The results may be interpreted in a number of ways. First, it should 
be noted that a higher density of reinforcement occurred in the attempts con- 
dition. While the children's responses determined what was reinforced in each 
condition, the attempt contingency resulted in a higher frequency of rein- 
forcement than the contingency that reinforced only correct motor approxi- 
mations. Although the total number of verbal responses per session was the 
same in each condition (because of the experimental design), the number of 
correct responses was always greater in the verbal attempts condition. There- 
fore, a denser ratio of reinforcement in the attempts condition may have in- 
fluenced the children's motivation to respond which in turn may have 
facilitated production of  more accurate responses. 

Other related factors that may have influenced the positive results in 
the attempts condition may be the notions of competence (White, 1959), of 
success and failure (MacMillan, 1971, 1975) and of learned helplessness (Selig- 
man, 1972). Specifically, reinforcing attempts may have forced a frequent 
exposure to a favorable response-reinforcer contingency and, therefore, 
helped to eliminate a state of learned helplessness. The suggestion that suc- 
cess may heighten motivation (Churchill, 1971; Goetz et al., 1983; L. K. 
Koegel & Koegel, 1986; Koegel & Egel, 1979; Koegel & Mentis, 1985; Mac- 
Millan, 1971; White, 1959) and facilitate better achievement may be espe- 
cially pertinent for severely communicatively delayed children, who often 
experience failure when they respond. These factors may have influenced 
the higher correct responding and motivation that occurred in the attempts 
condition. That is, it is possible that the children have more responses in 
their repertoire than they typically exhibit (Dunlap & Koegel, 1980), and that 
their improved motivation may have influenced their performance of already 
learned behavior. 

Reinforcing the children's attempts may also have influenced respond- 
ing through improved generalized imitation. For example, Schumaker and 
Sherman (1978) have pointed out that parents of normal children frequently 
reinforce their children's attempts to imitate parent models of speech, and 
that the resulting high rate of  imitative behavior may facilitate speech acqui- 
sition (el. Moerk, 1972). 

From a treatment perspective, the results of this study suggest that se- 
verely speech-delayed children may derive special benefit from contingen- 
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cies of reinforcement that focus on manifestations of motivated responding, 
rather than addressing the motor utterances alone. More broadly, the find- 
ings may indicate that, at least for some (very severely handicapped) chil- 
dren, motivation may have to be increased before efficient speech learning 
can follow. By focusing on verbal attempts, whether or not they are succes- 
sive motor approximations, a therapist may influence the children's motiva- 
tion to maintain interest and attention during the speech task (cf. Dunlap, 
1984; Skinner, 1962). The present investigation suggests that such antece- 
dent variables may be extremely important for this severely handicapped 
population of children. 
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