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Im
portance of 

com
m

unication 

•
Brings about desired changes or conditions  

•
Allows to control the social environm

ent  
•

Allows to get what we want when it is wanted  
•

Allows to get rid of we don’t want when it is not wanted 
•

Social 
com

m
unity 

is 
paired 

w
ith 

the 
delivery 

of 
Reinforcem

ent related to the M
AND  



Research 
has 

shown 
that 

m
and 

training 
benefits 

individuals 
w

ith 
autism

 
in 

term
s 

of 
decreasing 

challenging behavior (e.g., Durand 1999) and, in som
e 

cases, increasing speech production (e.g., Charlop-
Christy et al. 2002). 

Problem
 Behavior

Com
m

unication



Although the goal of m
any language training 

program
s is to develop vocal verbal behavior, this 

can som
etim

es be a long and difficult process 
(Carbone et.al. 2010) 



if a child is  
non-vocal?

Augm
entative and alternative com

m
unication (AAC) 

system
s are often recom

m
ended for individuals with 

autism
 

spectrum
 

disorder 
(ASD

) 
w

ho 
have 

not 
developed vocal language or who have unintelligible or 
lim

ited 
vocal 

speech 
(Rom

ski 
& 

Sevcik, 
1997; 

Sigafoos, Schlosser, & Sutherland, 2010).



Since prom
pting spoken words is virtually im

possible, 
Carbone (2001, 2004), M

cG
reevy (2002) and Sundberg 

and 
Partington(1998), 

strongly 
recom

m
end 

that 
an 

alternative be selected and im
plem

ented im
m

ediately: 

signs 

m
anual 

or 
electronic 

selection 
of 

p
ictures,                  

sym
bols or words  

writing 

typing 



W
ithin AAC, two broad categories exist, aided and unaided 

(M
irenda 2003).  

U
naided AAC does not require any equipm

ent and includes 
m

anual signs and gestures.  

A
ided AAC the Picture Exchange C

om
m

unication System
 (PECS) 

(Frost and Bondy 2002), other form
s of PE (i.e. not im

plem
enting 

the PECS protocol), speech generating devices (also referred to 
as Voice O

utput Com
m

unications Aids, or VO
CA) (M

irenda 2003)



Augm
entative and alternative com

m
unication (AAC) 

system
s, such as picture exchange (PE) and speech 

generating devices (SG
D) have been shown to be 

effective in teaching individuals with autism
 to acquire 

a com
m

unicative (e.g., m
and) repertoire (G

oldstein 
2002; Rispoli et al. 2010; Lancioni et al. 2007; M

irenda 
2003).



PEC
S 

is 
an 

instructional 
system

, 
w

hich 
teaches 

aided 
com

m
unication 

through 
the 

exchange 
of 

graphic 
picture 

sym
bols (see Frost & Bondy, 2002). 



Several studies have provided em
pirical support for the 

use of m
anual sign m

anding in producing a functional 
com

m
unication repertoire in the absence of effective 

vocal 
verbal 

behavior 
repertoires 

for 
children 

with 
developm

ental 
disabilities 

(see 
Schlosser 

& 
W

endt, 
2008, for a review; G

regory, DeLeon, & Richm
an, 2009). 



This presentation will be m
ainly focus on aided AAC

A
A

C

U
naided A

A
C

- G
estures 

- M
anual Sign 

A
ided A

A
C

- PECS 
- O

ther form
 of PE 

- SG
D



I 
let's step down 

from
 research for 

a m
om

ent
and let the 
behavioral 

provider clim
b up!



Rarely in m
y experience I have m

et adolescents or 
young adults with autism

 or intellectual disability non-
vocal or with severe articulation deficit who use AAC 

system
s of com

m
unication consistently even when 

those system
s were introduced early in their life…



Is M
atching Law 

involved? 

Form
alized by H

errnstein (1961, 1970) 
Basically, the rate of responding is proportional to the 
rate of reinforcem

ent received from
 each choice 

alternative.  
W

hen sim
ilar reinforcem

ent is scheduled for each of 
the concurrent responses, the response receiving the 
higher frequency of reinforcem

ent w
ill increase in 

rate w
hereas a corresponding decrease w

ill occur 
in the response rate of the other behavior. 

•



Said in other words: 
W

hen there are 2 possible responses that you can 
engage in, you'll engage in the one that has resulted in 

reinforcem
ent m

ore often



Said in other words: 
W

hen there are 2 possible responses that you can engage 
in, you'll engage in the one that has resulted in 

reinforcem
ent m

ore often



Said in other words: 
W

hen there are 2 possible responses that you can engage 
in, you'll engage in the one that has resulted in 

reinforcem
ent m

ore often



Said in other words: 
W

hen there are 2 possible responses that you can engage 
in, you'll engage in the one that has resulted in 

reinforcem
ent m

ore often



•
task analysis  

•



Response Effort

•
Task Analysis of response: 13 steps  

•
Tim

e: 90 seconds



Response effort for 
caregivers 

Update Com
m

unication Book 

•
Look for Picture 

•
Print Picture 

•
Plastify Picture 

•
Put Velcro 



this is not a presentation 
against PECS!

PECS m
et evidence-based criteria with 2 group design and 4 

single case design studies. 
 (Charlop-Christy, Carpenter, Le, 

LeBanc, & Kellet, 2002; Dogoe, M
. S., Banda, D. R., & Lock, R. 

H., 
2010; 

G
anz 

& 
Sim

pson, 
2004; 

Howlin, 
P. 

et.al. 
2007; 

Jurgens, A., Anderson, A., & M
oore, D. W

., 2009; M
agiati & 

Howlin, 2003; Tincani, 2004, )  
According to the evidence-based studies, this intervention has 
been effective for preschoolers (3-5 years) to m

iddle school-age 
learners (12-14 years) with ASD. 
•



M
y question 

•
The use of tablet as speech generating devices 
with adolescent and adult with autism

 can be m
ore 

effective over a long period of tim
e especially for 

those who will not develop vocal m
and?



Using SG
D in  adolescent and young adults:  

possible…
. 

•
  



First: W
hat is a SG

D? 

SG
Ds can be defined as any low or high-tech electronic or 

com
puter-based device with a visual display that can be 

program
m

ed to produce synthetic speech or recorded 
digitized speech (Sigafoos et al., 2011). 

SG
Ds are electronic devices that rely on the speaker’s 

pressing of a picture or text depicting the desired item
 or 

activity on an electronic screen with enough force to evoke a 
digitized SG

D m
essage (Lancioni et al. 2007). 



Using SG
D in  adolescent and young adults:  

possible…
. 

•
Using a device such as a tablet as a SG

D m
ay be 

m
ore norm

alizing and less stigm
atizing for a 

person with a disability than a PE book. 

•
Tablets are com

m
on consum

er product. A child 
carrying and using an iPad m

ay be view
ed as quite 

typical.                                                               (Peluso 2012)



Using SG
D in  adolescent and young adults:  

possible…
. 



Using SG
D in  adolescent and young adults:  

possible…
. 

•
The use of touch screen tablet technology has 
becom

e widely accepted as part of the classroom
-

learning environm
ent                      (Peluso 2012) 

•
M

ore Social Validity?



Using SG
D in  adolescent and young adults:  

possible…
. 

•
Because of the voice output of a SG

D, gaining the 
listener’s attention before com

m
unicating, or 

picture exchange, is not a necessarily part of 
com

m
unication training. 

•
G

reater naturalness for listeners, greater social 
acceptability am

ong peers, and decreased 
m

isunderstandings am
ong unfam

iliar listeners due 
to the precision of the m

essages (Sigafoos et al., 2011).



Using SG
D in  adolescent and young adults:  

possible…
. 

•
M

aterial m
ore appealing  

•
Children with ASD m

ay respond better to the gam
e-

like interface (Tincani and Boutot 2005).  



Using SG
D in  adolescent and young adults:  

possible…
. 

•
Every tim

e a learner em
its a specific SG

D response, it results in 
an identical speech output from

 the SG
D (e.g., pressing a cookie 

sym
bol always results in the output “cookie”).  

•
The consistent presentation of speech m

odels m
ight enable 

individuals to im
itate speech output vocally without listener 

prom
pting.



let’s go back to 
science and 
reasearch!



C
om

parisons of the effects of PE system
s and SG

Ds 
on the m

and repertoire with persons with autism
 and 

intellectual 
disabilities 

have 
yielded 

m
ixed 

results, 
which is not surprising given differences between 
procedures and devices across m

odalities.



Bock et al. (2005) com
pared the relative effectiveness  of two 

com
m

unication strategies (PECS and VO
CA).  

Acquisition 
rates 

of 
m

ands 
and 

of 
six 

four-year-old 
boys 

diagnosed with a developm
ental disability were m

easured.   
Three children acquired m

ands using PECS at a slightly faster 
rate, while three children acquired m

ands using both devices at 
equal levels.  
G

eneralization 
probes 

follow
ing 

training 
suggested 

that 
preferences for PECS or SG

D varied am
ong subjects and did 

not necessarily m
irror acquisition data. 



Beck et al. (2008) com
pared acquisition rates of m

ands using  
PECS and VO

CA in four preschool children with developm
ental 

disabilities.  
All four participants com

m
unicated m

ore independently with 
PECS; how

ever, participants w
ere required to exchange and 

carry a 6×6 cm
 picture sym

bol in the PEC
S condition; w

hile 
participants w

ere required to carry a substantially larger and 
heavier SG

D
 device during this condition. Therefore, it is 

possible that differential response effort confounded results 
in favor of PEC

S in this study. 



Sigafoos et al. conducted three studies com
paring PE and 

SG
D for an adolescent boy with a developm

ental disability.  
The results showed equally rapid acquisition of the PE- and 
SG

D-based requesting response, but only the distancing 
m

anipulation had any positive effect on social interaction. 
Concluded that PE and SG

D are equally viable m
odes of 

com
m

unication, but acquisition of an initial PE- or SG
D-based 

requesting response m
ay not be sufficient to prom

ote social 
interaction.  



At this point VO
CA was used 

as SG
D

VO
CA is a light- weight, 

digitized AAC device with a 
built-in handle and static 
locations separated by a 
keyguard.  



From
 now on studies were 

conducted using SG
D on tablets



Flores et al. (2012) com
pared acquisition of com

m
unication 

in five school-aged children with autism
 across picture 

exchange and the iPad as a SG
D.  

Results 
showed 

higher 
levels 

of 
m

anding 
in 

the 
iPad 

condition for three participants and equal levels of m
anding 

for iPad and PE for the other three participants. O
ne 

lim
itation of this investigation was participants’ previous 

training history with PE (Flores et al. 2012).



In a 2013 study Lorah et al. found that three participants m
et m

astery criterion 
for m

ands using the SG
D m

ore quickly, while tw
o participants m

et m
astery 

criterion for m
ands using PE m

ore readily.  
However, the overall rate of independent m

anding across training and 
m

aintenance w
as higher for four participants using the SG

D.  
Four participants dem

onstrated a clear preference for the SG
D device and one 

for PE. 
Findings differ from

 Bock et al. (2005) and Beck et al. (2008), who found that 
PECS was acquired at a slightly faster rate for the m

ajority of participants.In 
previous com

parison studies, the PECS protocol was used with both m
odalities. 

B
ecause the SG

D
 device w

as substantially larger and heavier than pictures 
used during PEC

S training, differential response effort m
ay have produced 

the higher levels of responding for PEC
S in these studies.



Lorah et al. (2014) reviewed 17 studies that evaluated the use of handheld com
- 

puting devices or portable m
ultim

edia players as a SG
D, in the acquisition of 

verbal behavior (com
m

unication repertoire) for individuals diagnosed with ASD 
or a related disability (i.e., ID).  

53 of the 57 total participants (93 %
) acquired the ability to com

m
unicate 

using the iPod or iPad  as a SG
D. W

ith regard to the teaching strategies, a 
m

ultitude of m
ethods have been used (i.e., physical prom

pting, tim
e delay 

prom
pting, graduated guidance, etc.) with no clear m

ethod of instruction 
em

erging as preferred or m
ore effective. 



19 participants involved in this research were exposed to a device 
preference m

easure following com
pletion of the training;  

16 of the total 19 participants dem
onstrated a preference for the 

SG
D, one for PE, and two did not present a preference for any device. 

 

. 



Eight studies have offered a com
parison of the iPad  or 

iPod Touch  as a SG
D

 to other m
odalities of com

m
uni- 

cation. 

Studies com
paring these devices to picture exchange or 

m
anual sign language found that acquisition w

as often 
quicker when using a tablet com

puter. 
 



Although a prim
ary purpose of AAC is to increase functional 

com
m

unication 
by 

supplem
enting 

or 
replacing 

vocal 
speech (Light, Beukelm

an, & Reichle, 2003; Schlosser & 
W

endt, 
2008), 

researchers 
have 

suggested 
that 

AAC 
interventions also have the potential to increase vocal 
speech (Blischak, Lom

bardino, & Dyson, 2003; Schlosser & 
W

endt, 2008).



Increasing target vocal w
ord approxim

ations em
itted in 

conjunction with SG
D responses m

ay, however, be an 
im

portant first step for individuals with lim
ited vocal speech. 

 The establishm
ent of these vocalizations provides a basis 

for shaping vocal m
ands (i.e., requests; Skinner, 1957).  

Shaping m
ands in the context of an SG

D intervention m
ay 

be beneficial because the clarity of the SG
D output can help 

to ensure that the response can be understood by a w
ide 

range of listeners (Schepis & Reid, 2003).
 

•



A 
review 

of 
the 

literature 
suggests 

that 
A

A
C

 
interventions are not likely to hinder vocal speech.
However, these interventions alone m

ay not facilitate 
gains in vocal speech (G

anz, Davis, Lund, G
oodwyn, & Sim

pson, 
2012; G

evarter et al., 2013a, 2013b; M
illar, Light, & Schlosser; 2006; 

Schlosser & W
endt, 2008; van der M

eer & Rispoli, 2010).  

In particular, vocal speech gains m
ay be less likely 

when individuals lack sufficient vocal im
itation skills 

(G
evarter et al., 2013a; Schlosser & W

endt, 2008). 



It has been suggested that in com
parison to AAC 

system
s without speech output, SG

D
s m

ight provide 
particular advantages for increasing vocal speech 
(Blischak et al., 2003; Kasari et al., 2014; Schlosser & W

endt, 2008). 

Researchers have hypothesized that the sim
ultaneous 

presentation 
of 

visual 
representations 

(e.g., 
pictures) and audio representations (i.e., speech 
output) m

ay aid in the acquisition of vocal speech 
(Blischak et al., 2003; Kasari et al., 2014; Schlosser & W

endt, 2008). 



Few studies have investigated the relation between SG
Ds and 

the developm
ent of natural speech production or vocalization  

SG
D interventions that do not specifically target (e.g., prom

pt 
and reinforce) vocalizations have shown m

ixed results (G
evarter et 

al., 2013a; Schlosser & W
endt, 2008).  

For som
e individuals, instructional strategies that specifically 

target 
vocalizations 

m
ay 

be 
necessary 

to 
produce 

vocal 
speech gains during SG

D intervention (G
evarter et al., 2013a; Sigafoos 

et al., 2009). 



However, to date only one study have exam
ined the effects 

of com
bining SG

D and vocal language interventions for 
individuals with ASD who have lim

ited com
m

unication skills 
(G

avarter et al. 2016).  



For three of four participants, the addition of vocal language 
instructional m

ethods to an SG
D-based intervention resulted in an 

increase in independent vocalizations.



we tried!



The focus of our study was to investigate the possible 
relation between the introduction of the Ipad based 
SG

D and the num
ber of different and new M

ands 
em

itted for two adolescent with autism
.  

Additionally 
w

e 
investigate 

the 
effects 

of 
the 

introduction of a SG
D on their vocal m

ands



Participants 
two boys with autism

, all m
ale. At the m

om
ent of intervention:

D
avid 13 years old, received 10h per week of hom

e-
based instruction and 4h per m

onth of behavior 
supervision 

G
iorgio 13 years old, received 4h per week of center-

based instruction, 1h per week of individual speech 
therapy and 1h per m

onth of behavior supervision 



Participants
Although both participants presented m

and skills in the 
second level of the VB-M

APP assessm
ent they also 

presented defective articulation.

In 
the 

VB-M
APP 

Barrier 
Assessm

ent 
they 

scored 
m

oderate barriers (score of two). In particular their vocal 
m

ands are hardly understood by strangers.  

Both participant received Pecs training in the past and 
were able to discrim

inate between pictures. 



M
aterials ans Settings

The SG
D training m

aterials were an iPad and the 
application Pecs Phase 3 for IPad. Pictures were 2cm

 
size and preferred item

 were represented either with 
sym

bols provided with the application, photo taken 
with the Ipad or pictures downloaded from

 internet. 

David: Sessions were conducted at hom
e either with 

therapists and parents in different room
s of the house.  

G
iorgio: Sessions were conducted in a room

 of the 
after school center with therapist. 



Applications used in 
research m

entioned 

•
Pecs on apple iPad 

•
Proloquo2go  

•
G

oTalk Now











Dependent M
easures 

%
 of independent vocal m

ands

Vocal independent m
and was defined as the participant saying clearly the word or a 

sentence of 2 or m
ore words related to the item

 he was m
anding. 

%
 of independent m

and w
ith SG

D

An independent m
and with SG

D was defined as the participant discrim
inating am

ong other 
pictures and touching the picture on the screen of the iPad depicting an item

 with enough 
force to evoke the digitalized SG

D output without gestural, verbal, or physical prom
pts 

(Lorah et al. 2013) and  

%
 different m

ands 

The num
ber of different m

and was defined as the num
ber of different item

s requested 
independently during each session. W

e then calculate the %
 overall the total num

ber of 
M

ands. 

N
° of new

 m
ands.

The num
ber of new independent m

ands was defined as the num
ber of item

 never asked in 
previous sessions.



Video David e G
iorgio



David

G
iorgio



David with therapists



David with parent



G
iorgio with therapist



Discussion
For both participant the introduction of SG

D did not inhibited 
the production of vocal M

ands. 

Both participant preferred to com
m

unicate through vocal 
M

and than SG
D during training condition 

Both participant generated m
ore new M

ands (item
s never 

asked before) during the SG
D training condition. 

The relation between the introduction of the SG
D training and 

the num
ber of different item

s requested was not clear. 



Conclusion
As suggested by previous research the influence of 
the AAC on language could be individual  

The SG
D m

ay function as an operating m
otivation 

and SD for certain reinforcer. This m
ay have 

influenced the em
ission of new M

ands.  

Further investigation could exam
ine if the introduction 

of a SG
D can im

prove defective articulation and 
closer approxim

ation of words. 



But…

"Regard no practice as im
m

utable. C
hange and be ready to 

change again, Accept no eternal verity, Experim
ent"  

(Skinner, 1979, p. 346) 
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