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sign to spontaneous speech. Further, it was 

found the participant primarily produced words 

she had seen the clinician sign, with only 16% of 

her produced words not initially signed by the 

clinician.  The author concluded that there was a 

contingent relationship suggested between the 

participant’s signed and oral expression, and that 

the signing facilitated rather than impeded her 

oral expression. As with all case studies, the 

small sample and lack of experimental control 

are limitations, however the detail of the data 

collected and length of the study allow for a 

better picture of the long-term effects of signing 

on speech than some of the more controlled 

experimental designs.  

DiCarlo, Stricklin, & Banajee (2001) 

examined the effect of manual signing on the 

communication of both delayed and normal 

toddlers in a preschool setting. Nine children 

with disabilities were included in the study 

which employed a multiple baseline design 

across two groups. The study examined the 

children in four activities, one which was a 

control throughout, and three where the teacher 

began to use total communication in her 

interactions with the children. The 

communications of the children were recorded 

and descriptive statistics of the group as a whole 

were provided. Analysis revealed that there was 

a minimal increase in the children’s signing and 

their verbalizations. The children with 

disabilities were measured as having 20% 

verbalizations at baseline and 24% at 

intervention, while there was no change seen in 

verbalizations during the control activity. A 

major limitation of this study is the fact that the 

results are provided for the group, rather than 

examining the behaviour of the individual 

participants. It is not possible to determine 

whether or not the increase in verbalizations was 

evident across all the children or if some 

children showed a decrease in verbalizations 

while others showed a larger increase, resulting 

in the overall increase. A positive aspect of this 

study is the fact it examined performance in a 

more natural environment that the other studies, 

which took place in private therapy sessions.  

Four of the studies used an alternating 

treatment design to compare two intervention 

approaches within a single-subject. The first of 

these, by Sisson & Barrett (1984), compared the 

use of total communication (speech and sign) to 

speech alone in training sentences to 3 children, 

ages 4-8, with developmental disabilities. 

Following baseline testing, training took place 

twice a day, once using each experimental 

condition. In both experimental conditions 

children were taught equivalent sentences 

through the use of chaining (teaching one word 

to criterion and then adding a second word). In 

the total communication condition, children 

received signed and spoken prompts and were 

able to respond with speech and/or sign, while in 

the oral condition they received only spoken 

prompts and required spoken responses. The 

results showed that total communication 

facilitated 100% mastery for two of the three 

children while oral training yielded only small 

gains. The remaining child, who was the 

youngest, showed some gains in both conditions 

but less differentiated effects. The researchers 

suggested that the age of the child may have had 

an effect on his performance. No tests of 

statistical significance were performed on the 

data, but rather provided in graphs, which makes 

it difficult to determine the significance of the 

difference seen between the two conditions.  

The remaining three alternating treatment 

designs were by one group of researchers and 

used a similar design for each study, while 

examining different questions. In Clarke, 

Remington, & Light (1986), the acquisition of 

signs that were and were not in the receptive 

vocabulary of the child were compared. Three 

children, ages 6-11, all with developmental 

disabilities, participated. In Clarke, Remington, 

& Light (1988), the acquisition of signs using 

total communication and sign alone training 

were compared. Four children, ages 5-9, with 

developmental disabilities, participated. Finally, 

in Remington & Clarke (1993), they compared 

the acquisition of signs using Differential Sign 

Training, and Extensive Sign Training. This 

study involved five children between the ages of 

4 and 11. All three studies followed an 

alternating treatment design, in which the 

children, following baseline testing, participated 

in two daily sessions, one for each experimental 

design. The participants were taught single 

words from picture referents using behavioural 

reinforcements and the particular experimental 

condition until the children demonstrated 

acquisition of the word. After the treatment 

period, post-treatment testing was completed to 

assess the participants’ acquisition of the signs.  

All three studies also included assessment of 

speech production, and so can be examined for 

the effects of sign on speech production.  
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Table 1: Studies involving sign intervention with documented speech production outcomes in children with developmental disabilities.

Reference Design 
Goal of 

Study 
Participants Intervention 

Reported 

Effects on 

Speech 

Clarke, 

Remington, 

& Light 

(1986) 

Alternating treatments 

(comparison of known vs. 

unknown words) 

Teach single 

words 

3 children 

with MR, 6-

11 years old 

Daily training sessions using 

Total communication (manual 

sign + speech) with picture 

referents 

Increase in 1 

child, 2 

children 

unknown  

Clarke, 

Remington, 

& Light 

(1988) 

Alternating treatments 

(comparison of total 

communication vs. sign 

alone) 

Teach single 

words 

4 children 

with MR, 5-9 

years old 

Daily training sessions using 

Total communication or sign 

alone with picture referents 

Increase in 2 

children 

DiCarlo, 

Stricklin, & 

Banajee 

(2001) 

Multiple baseline (teacher 

directed total 

communication 

intervention across 

classroom activities) 

Teach single 

words 

12 children 

with various 

diagnoses, 1-

3 years old 

Teacher modeling of Total 

communication in structured 

daily classroom activities 

Increase 

(reported as 

group) 

Kouri 

(1988) 

Treatment withdrawal Teach single 

words 

5 children 

with various 

diagnoses, 2-

4 years old 

Twice weekly treatment of 

child oriented modeling of 

total communication 

Increase in 3 

children, 

decrease in 2 

children 

Kouri 

(1989) 

Longitudinal case study Teach single 

words 

1 child with 

Down 

syndrome, 

2;8 years old 

Twice weekly treatment of 

child oriented modeling of 

total communication 

Increase 

Remington 

& Clarke 

(1993) 

Alternating treatments 

(comparison of 

Differential Sign Training 

vs. Expressive Sign 

Training) 

Teach single 

words 

4 children 

with MR, 4-

11 years old 

Daily training sessions using 

total communication 

(differential or expressive 

conditions) using picture 

referents 

Increase in 3 

children, no 

change in 1 

child 

Sisson & 

Barrett 

(1984) 

Alternating treatments 

(comparison of oral vs. 

total communication) 

Teach 2+ 

word 

combinations 

3 children 

with MR, 4-8 

years old 

Daily training sessions of 

sentences using chaining with 

oral or total communication 

using picture referents 

Increase in 3 

children 

MR= Mental Retardation 


