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ABSTRACT

ARTICLE HISTORY

Background: Many children with cerebral palsy learn to use technology to access their environments and communicate; however, minimal research informs practice.
Methods: A descriptive qualitative study with purposive sampling
recruited 10 therapists (occupational, speech, and physiotherapists)
from one early intervention service. Data were collected using semistructured interviews and were analyzed thematically.
Results: Four themes were derived: development of successful movement; positioning and equipment; access methodology and processes; and learning to communicate (“learning nonelectronic
communication in parallel with electronic communication”).
Conclusion: Practitioners described a multitude of skills and expertise
to facilitate switch use in play and electronic communication devices
in early childhood.
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Introduction
School-aged children with cerebral palsy (CP) need a multitude of support from teachers,
allied health and their families, and technology in the classroom to experience an inclusive
and successful school experience (Bourke-Taylor, Cotter, Johnson, & Lalor, 2018; BourkeTaylor, Cotter, Lalor, & Johnson, 2018). Prior to school, allied health professionals have a
key role across early intervention to assist children with CP and their families to optimize
development and achievement of skills in preparation for school.
Many children with CP need adaptive equipment and technology to access their environments due to motor, sensory, and processing challenges and occupational therapists (OTs)
have a major role in this area (Chantry & Dunford, 2010; Verdonck, McCormack, & Chard,
2011). A challenging issue for children with CP and complex communication needs (CCN) is
the need to develop speech and language skills in the early years that will enable them to
interact with others, express needs and wants, and create the foundations for working toward
advancing literacy and language skills in school (Light & Drager, 2007).
Children with CP and CCN have the compounded challenge of needing to move (when
voluntary movement is diﬃcult) so that they can communicate and access their environment to
CONTACT Fiona Beauchamp
ﬁona.beauchamp@cpec.org.au
Waverley, Victoria, Australia, 3150.
© 2018 Taylor & Francis

Cerebral Palsy Education Centre, PO Box 211, Glen

2

F. BEAUCHAMP ET AL.

play and learn. Movement precipitates successful action on the environment and some children
with CP face an arduous task learning to use movements consistently so that they can impact
their environment—activate a switch, select an icon, look directly at a target, and others. Children
with CP and CNN are often unable to use speech to meet their communication requirements and
therefore require augmentative and alternative communication (AAC) (Beukelman & Mirenda,
2013), Without the support of AAC, children are at risk of not developing their language, play,
cognitive, and socio-emotional skills (Light et al., 2004) and may be unable to participate in
important daily occupations at home, school, and in the community. Limited research has been
conducted to assist the team of support around a child with CP and CCN who needs to learn to
access AAC, from a motoric perspective. AAC is any adaptive assistance that an individual uses
for speaking and/or writing because gestural, speech, and/or written communication is temporarily or permanently insuﬃcient to meet all of their communication needs (Beukelman &
Mirenda, 2013). AAC aids may be nonelectronic (paper) or electronic (devices).
Nonelectronic AAC options include communication cards, board, activity language displays, core vocabulary boards, and communication books providing more robust (core and
extended) vocabulary. For children who may be unable to use their hand to directly target a
communication book or device (MACS Level 4 or 5) (Eliasson et al., 2006), an alternative
access method is required; for example, partner-assisted scanning, eye gaze (Porter, 2017).
Electronic AAC options include simple voice output pre-programmed message devices
such as step-by-step communicators, AAC software on mainstream technologies, and dedicated speech generating devices that enable the person to generate language using spelling,
whole words, and/or graphic symbols. The complexity of language the individual is able to
generate using either nonelectronic and electronic communication aids will depend on the
vocabulary available in the language organization (Porter, 2007); for example, single-level
activity or core vocabulary displays, Minspeak™, Pragmatic Organisation Dynamic Display
(PODD). Previously, these communication technologies have been referred to as “light” and
“high” technology, meaning nonelectronic and electronic, respectively.
Learning to use a speech-generating device independently is a desirable goal for young
children with CP as independence and autonomy with communication is fundamental to
social participation. However, limited research has occurred that would inform and enable
children with CP and CCN, their families, and early intervention specialists to embark on
the journey to use communication options successfully and eﬃciently at the right time for
the child. Many children may require an alternative way to access technology. A switch is
a device that provides an alternative access method to access play, leisure, and the
environment when physical limitations prevent direct control (Cook & Polgar, 2008).
The position, size, type of switch, and body part required to activate the switch/switches
vary according to the needs of each individual (Copley & Ziviani, 2005).
More research is needed to inform therapists about eﬃcacious, supportive, and ﬂexible
frameworks or practice strategies that enable children and their families to access technology
successfully. There is limited literature concerning how children with CP and CCN best learn to
use AAC and associated access methods such as switches. Before eﬃcacy research can occur, the
experience and clinically based knowledge of professionals working in this area should be
explored. Preliminary to measuring best practice, comes the task of describing current practice.
Therefore, the purpose of this research was to explore the experiences of one group of
allied health professionals from one facility called Cerebral Palsy Education Centre
(CPEC) in Melbourne, Australia. Many children at CPEC have CP and CCN and use an
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Australian initiative communication system known as a PODD. The PODD communication book is a language organization system that can be presented in a nonelectronic or
electronic format (Porter, 2007; Beukelman & Mirenda, 2013). A key element of PODD is
that it organizes vocabulary for autonomous communication at any time (Porter &
Caﬁero, 2007). The nonelectronic PODD communication system requires the presence
of a skilled communication partner to observe movements to initiate communication and
to turn the pages of the book (Porter, 2007).
This study aimed to explore opinions, knowledge, and experiences of allied health
professionals in relation to how children learned to use switches and positioning to access
communication, play, and the environment.

Methods
Qualitative methodology informed the research design. A disability interpretative lens
(Creswell, 2013) was used to view the experience of participants in relation to children
with disabilities as reﬂective of human diversity. For example, children with CP and CCN
were assumed to be diﬀerent to other children, requiring diﬀerent professionals to assist them
to access activities and opportunities in unique ways. Given that limited research exists, this
study took the initial step by investigating the perspectives of service providers, that is, allied
health practitioners only from one center that serves in excess of 100 children.
Research environment: CPEC
The collaborating organization was CPEC, an early intervention center for children with
CP (and similar conditions) and their families. The center provides a family-centered
service and uses a range of diﬀerent models and frameworks to promote learning, the
development, and participation of children with CP. The early intervention program (0–
6 years) is a group-based program facilitated by a transdisciplinary team: physiotherapist
(PT), speech-pathologist (SP), and OT. The center also supports the transition from early
intervention to school and provides some school-based services (http://www.cpec.org.au/
services.html). Past research has been conducted at the center including costs of raising a
child with a physical disability to age 6 (Bourke-Taylor, et al., 2014) and successful school
experiences for students with CP (Bourke-Taylor et al., 2018, 2018). Children who attend
CPEC have a range of needs including learning to move, use their hands, communicate,
play, and actively participate in all aspects of daily life. The CPEC environment provided a
rich clinical setting to seek and investigate the insider perspective from allied health
therapists on how they support children with CP and CCN and their families to access
technology and AAC.
Research design
Semi-structured in-depth interview was used to collect data (see Table 1 for sample
questions). Therapists were asked about what they perceived as “successful” outcomes.
A demographic questionnaire provided information about participants and their work
history. A convenience sample of 10 therapists (OT, PT, and SP) from CPEC was invited
to participate. Participants (see Table 2) had between 6 months and 30 years of experience

4

F. BEAUCHAMP ET AL.

Table 1. Sample interview questions.
Question
number
1
2

Question
Please tell me about your experience working with children with cerebral palsy
What is your understanding on the role of technology for children with cerebral palsy and complex
communication needs?
How are switches used to support children to access technology?
Successful movement in reference to switching is when an individual can perform the motor
movements necessary to activate the switches without thinking about it (automatic). How do you
support children to develop successful movement with switching?
Please describe step by step, your role in supporting a family to set up their child to access technology
in their daily routine?
From your experience, what do you think promotes/inhibits the transition of using switches for leisure
(computer access/toys) to using switches to access a complex speech-generating device?
Please describe any children that you work with in early intervention or school age who have
developed successful movement with their complex speech-generating device?
Please describe any children that you work with in early intervention or school age who have not
developed successful movement with their complex speech-generating device?

3
4
5
6
7
8

working with children with CP, CCN, speech-generating devices, and switches, although
their discipline is not identiﬁed in this paper due to conﬁdentiality agreements with
therapists.

Data collection
This study was completed in accordance with ethical procedure approved by Monash
University Human Research Ethics Committee and Victorian Department of Education
and Early Childhood Development (Education Policy and Research Division). All participants volunteered, provided informed consent, and were permitted to withdraw at any
stage of the data collection or analysis. Demographic information was collected about the
therapist, years of experience working at CPEC, and number of hours worked at CPEC per
week (see Table 2).
Participants were recruited via a conﬁdential, ethically approved invitation by the
ﬁrst author. The ﬁrst author was familiar with the culture and practices of the
organization having worked within the facility for 8 years. Inclusion criteria included
no supervisory or authoritative work relationship between the researcher and
Table 2. Demographic information about the participants (profession not identiﬁed to protect conﬁdentiality of participants).
Therapist
Therapist
Therapist
Therapist
Therapist
Therapist
Therapist
Therapist
Therapist
Therapist
Therapist

1
2
3
4
5
6
7
8
9
10

Years practiced

Years working with children with CP and CCN at CPEC

<1
1–5
16–25
>30
6–15
>30
6–15
6–15
>30
1–5

<1
1–5
6–15
6–15
6–15
6–15
6–15
1–5
6–15
1–5

CCN = complex communication need; CPEC = Cerebral Palsy Education Centre; CP = cerebral palsy.
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participants. Participants were involved in a semi-structured interview and a semistructured interview guide was formulated to ensure that there was some continuity
between interviews with all participants (Minichiello, Sullivan, Greenwood, & Axford,
2004). Participants were interviewed once on site at CPEC and ranged from 60 to
90 min duration.
To enhance trustworthiness in this research, the role of the researcher, strategies
to minimize bias, and actions to improve the credibility of the data require explanation. The researcher’s role may be enriched when the researcher operates as a key
instrument during data collection (Creswell, 2013). The researcher (ﬁrst author) was
familiar with the work environment and practices of participants. Guided by Patton
(2015), this research utilized the ﬁrst author’s shared experience with participants as
a means to create an encouraging milieu that would yield more authentic and
meaningful contributions from interviewees. Further, active strategies were implemented to minimize researcher bias and suspend judgments or preconceptions.
These included use of a predetermined interview guide with probes, use of a
reﬂective journal after each interview to record issues that required suspension of
judgment, and requesting that participants be as descriptive as possible when using
acronyms and known terminology that was frequently used in their shared workplace. These strategies improved credibility of the data, contributing to the trustworthiness of the study. Interviews were audiotaped and transcribed verbatim. All
transcribed interviews were returned to participants for member checking and corrections returned to the ﬁrst author. All participants were satisﬁed with the accuracy
of interviews.
Data analysis
Data analysis is summarized in Table 2. Data analysis was inductive and followed a clear
procedure. In line with the majority of qualitative analysis procedures (Minichello et al.,
Table 3. Data analysis process from transcribed interviews to deriving themes.
Stage
Analysis activity
1
Participants checked and approved accuracy of transcripts. Interviews were read and reread.
Hand coded with pen and paper. Key concepts were extracted and placed in a table
indicating which of the interview participants was identiﬁed with which concept
2
Researcher 3 independently read and reread 1/3 of the transcripts and rich text/key concepts
3
Rich text quotes to represent each of the key concepts were extracted and placed in a table
with the key concepts
4
Three researchers examined the rich text quotes and discussed the concepts and categories,
thereby reﬁning these into themes and subthemes
5
Once the themes and subthemes were agreed upon by all researchers a continual process of
comparison occurred. This process continued until thematic saturation occurred. Thematic
saturation occurred when no new concepts emerged from one interview and continued until
there were no new concepts from all interviews identiﬁed
6
Reconstruction of the main themes commenced in a systematic manner. The themes were
expanded and reworked back into broader concepts through a process of meaning making.
This process occurred over several months. Researchers referred back to all original
transcripts as required throughout the process
7
The analysis stage was ﬁnalized with an illustrative concept map and representational quotes
were identiﬁed as common or contrasting views

Researcher
involvement
1, 2
3
1, 2
1, 2, 3
1, 2, 3

1, 2

1, 2
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2004), rich text was identiﬁed followed by recurring regularities to highlight categories of
like concepts. All authors read and reread the data and agreed on categorization of like
concepts. Coding provided agreed labeling of concepts and authors cross-checked data
and categorizations until saturation (i.e., no new categories occurred) (Patton, 2015).
Inferences were made about the relationship between categories and assisted in developing
a category map to visually compare each interview separately. Category maps revealed
preliminary themes and subthemes within each interview. To derive overall themes and
subthemes, the individual category maps for every participant were compared visually and
conceptually. Through a method of constant comparison, similar and contrasting concepts
were identiﬁed, categories of like concepts matched and, ﬁnally, common themes derived
(Minichiello et al., 2004).

Results
This paper reports on one overall theme: “Complexity of learning to use switches for
accessing the environment, play and communication.” The overall theme referred to the
physical, cognitive, sensory, and language demands that children “juggle” when learning
to use switches and technology. Further, the overall theme captured the complexity and
multifaceted nature of the experience of families and therapists supporting the children.
Four subthemes were subsumed under this theme: “development of successful movement,
positioning and equipment, access methodology and processes, and learning to communicate (learning non electronic communication in parallel with electronic communication).” Overall, the therapists described a highly complex process that enabled children to
learn to use switches to access toys, or other technology, and then to access a communication device. The following section describes the four subthemes.

Development of successful movement
A number of participants described the development of movement that became automatic
and successfully enabled the child’s voluntary access to switches, which resulted in access
to technology. Automatic successful movement was described using the analogy of learning to drive a car. Participant 4 explained:
I couldn’t listen to the radio while I drive my manual car. I have to learn how to change gears
ﬁrst. Now I can change gears and drive in traﬃc with the radio on. But at the very start I
literally had to tell my body to shift gear, shift gear. I think it’s the same as switching.

Therapists worked with many children who faced extreme diﬃculty mastering eﬀective
movements. Therapists explained how to start the process of accessing switches and the
importance of the child understanding that the child has “a body that actually does
something, that independently they can make it happen with their body” (Participant
10). Participant 8 further explained:
They [the children] need to have an understanding of how to move. They [the children] need
to understand the consequences of their movements . . . and they need to be accurate with
targeting, so when they are using their switches or eye gaze, you want to make sure that they
were automatic so that they don’t have to think about the movement.
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As well as gaining an understanding of how to move, therapists believed that children
needed to understand language to beneﬁt from assistance and encouragement:
Some children already have an understanding of language so introducing a new task can be
quicker because they have language. But if they don’t have language mapping all of these new
concepts and movements takes a long, long, long time . . . it doesn’t mean low IQ, it means
complex, complex learning requirements. (Participant 3)

Many participants describe the concept of “juggling” and thus the child was juggling many
diﬀerent elements at once, whilst trying to also develop successful movement. When
children were learning to use switches to operate a speech-generating device, they were
juggling language, motor, sensory, and cognitive factors. If a child was trying to manage too
many of these factors concurrently, he/she may not be as successful using his/her switches to
operate a speech-generating device. Examples described by participants include:
Often with kids with complex movements, the light tech book has more vocabulary than the
high tech because the high tech access is so complex. A child can’t juggle complexity of access
with language and communication, so that can be quite a challenge. (Participant 3)

Many therapists agreed that the development of successful movement was complex and
may take years to develop. Participant 8 reported:
It’s not something that develops spontaneously, it needs to be ‘taught’ to many children in this
population, especially children with additional challenges such as vision, hearing or sensory.

Participant 8 agreed that some children require additional opportunities to practice:
Kids with sensory processing challenges have trouble feeling their body or they respond in
diﬀerent ways. They may stimulate oﬀ the screen. It’s really frustrating for parents and it’s
another inhibiting factor. So they really need a structured teaching approach.

One participant discussed a child with signiﬁcant motor control challenges and said:
It wasn’t for lack of trying or for lack of family understanding and dedication, however the
physical eﬀort to operate switches was too challenging for this child. (Participant 3)

Participant 10 said that he/she had “worked with some children who have a very, very
successful light technology and absolutely no interest in moving to high technology.” The
overwhelming physical eﬀort to operate the switch outweighed the beneﬁts for the child, as
the light tech system had more vocabulary and was faster for the child to use, due to skilled
communication partners who assisted them to access their communication book.
All participants discussed enabling children’s success by providing them with many
opportunities to practice the motor movements needed to learn for accessing switches for
leisure and communication:
Repetition with intent, purpose and variation. Basically to learn a motor action you repeat it
and you use this with small children. They end up doing it a million and one times in a row
. . . for children with cerebral palsy where learning movement is harder, they have to practice,
practice, practice, practice. (Participant 2)

Participant 9 supported the need to provide children with many opportunities to practice,
emphasizing further the importance of giving “the child enough time to actually talk to
their own body . . . to be using internal self-talk to guide and control the movements.”
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All participants agreed that once a child learned successful movement that was automatic, they are then able to think about the language and cognitive load when using a
complex speech-generating device. All participants discussed the importance of “learning
healthy movement patterns for life and to start with learning movements in other daily life
activities” (Participant 10). Participant 8 articulated the agreed observation that “kids
don’t just learn [movement] in isolation, they need to then use it for multiple parts of
their day.”
Many participants emphasized that by helping the child make these links, the child gained a
greater understanding of their movement and when to use it. Participant 1 summarized the
view of therapists in relation to the development of useful long-term movement:
We look at the movement they have and we look at what would be the most successful, least
eﬀortful movement that they can use long-term, that will not be detrimental to their health or
functioning in the future.

Positioning and equipment
Participants emphasized the importance of setting the child up with the equipment and
positioning at home:
We help parents to see what a good stable position is and then help them to problem-solve
what activities they could do. That is sometimes our role to help parents see that they can
access diﬀerent activities in diﬀerent positions. (Participant 3)

This was further supported by Participant 1:
To do any kind of movement you need to have a really good stable foundation to move from. . ..
Once we’ve established a way that a child can be set up to use a switch at our centre, we make
sure that the family have the exact same set up at home. So we would never do something that
could not be replicated at home and we would try and get that in place as soon as possible.

Participants emphasized the importance of families prioritizing their child’s voice using
AAC and setting up children at home to play independently with switches:
It gives [the child] opportunities to do that independent problem-solving which is very
important for cognition and self esteem and you know, without the parent instructing. . ..
(Participant 2)

Access methodology and processes
Participants agreed that children needed to learn how to access and use alternative access
methods, such as switches, for play and communication. Participants described providing
support for the development of successful movement, engagement in age appropriate play
activities, and active problem solving:
First of all what we want to do is create that interest. So you place a switch with very, very
small children where they may accidentally hit it so that they notice something happens and
then at ﬁrst this is observing that something happens and then problem-solving how does
that happen. (Participant 2)

All participants discussed the importance of enabling children to explore and play with
switches in a non-testing environment and with success. Participant 3, the importance of
“supporting families to understand it’s not an exercise, it’s not a chore, it’s not work, it’s
fun and that’s how kids learn through fun and play.”
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Learning communication (learning nonelectronic communication in parallel with
electronic communication)
All participants discussed the need to teach children language and communication in parallel
with learning the operational skills (motor) to access technology. They discussed the importance of starting with nonelectronic communication. Participant 2 emphasized:
For children with complex movement challenges, they may initially begin using light technology systems with larger vocabularies to learn language and communication skills. From early
on we give simple speech generating device (SGD) experiences to learn about speech input. . .. It
is critical that children are also being exposed to receptive language input in a language mode
that they can understand.

Participant 6 discussed the importance of light technology:
Children learn the patterns and pathways that are in their communication book, so when they
eventually move onto a speech-generating device, the set-up is similar.

All participants discussed the importance of people including parents, siblings, peers,
other adults in the environment, modeling using the child’s AAC systems throughout the
day. Participants agreed that modeling and practice supported a child to “ independently
navigate around their SGD and build their own thoughts and ideas” (Participant 3).
Children may be automatic with their motor movements; however, if adults have not
“modeled real life messages as they occur, [children] may have diﬃculty generating their own
ideas” (Participant 7). Further, participant’s mentioned issues in social situations such as turn
taking, being interested in others, and knowing how to initiate a conversation. Participant 7
highlighted the need for children and families to understand the purpose of voice output:
For the early communicators who are still learning about technology and augmentative and
alternative communication, it’s about embedding it within their daily environment and
having opportunities to see its communicative purpose.

All participants agreed that young children beneﬁted most from initiating development of
communication skill through nonelectronic communication books and simple voice output devices and then progressing to speech-generating devices with complex page sets. In
terms of the process of learning about voice output, several participants highlighted that “
the message and the interaction were more important than the tool” (Participant 2).
Nearly all participants explored the importance of enabling children time to explore and
“ babble” when they are ﬁrst introduced to a SGD, similarly to typically developing peers’
initial experiences learning speech.
Beyond practice and experiences to learn about communication and model from and
with others, children needed practice and experience to communicate at a community level:
. . .high technology with the speech output that is required to get to the ﬁnal community level
in the circle of communication partners . . . independent speech output is very important in
the wider community, as the wider community do not know how to use light technology. . ..
You actually have to learn to operate a speech-generating device on top of the play, you
actually have to learn to talk and when not to talk and how to take a turn and interaction.
How to get your turn in interaction and other pragmatic conversational discourse that goes
into it as well. (Participant 2)
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All participants believed that children can learn to use high technology and eventually
become autonomous and independent communicators. Participant 7 highlighted that in
preparation for active and productive living in adulthood, communication helps build
personal autonomy and:
. . .conﬁdence and accessing wider community, without the reliance on a partner to help
transfer their message across to someone else. They can do it independently.

Participant 3 summarized the need for ﬂexibility in outcomes for diﬀerent children:
When I say independence with technology I don’t mean turn it on and touch it yourself,
perhaps that will never be an option, but to be able to independently navigate around and
build your own thoughts and ideas and to be able to play independently.

Discussion
This study investigated a small cohort of allied health professionals from one center and
their views on preparing children with severe CP and CCN and their families, to use
switches for play and communication on a speech generating device. Participants shared
the belief that, for this population of children and their families, learning to operate a
speech-generating device using switches is a very complex process that takes times to
develop successful motor movements, the importance of positioning and equipment,
many learning opportunities in real-life situations, and learning to communicate (using
nonelectronic communication and electronic communication in parallel).
Although several salient messages may be heard through the experience of the 10
therapists who contributed their perspectives, 4 main issues related to the derived themes
will be discussed in this paper. The process of becoming an independent and autonomous
communicator using alternative access methods such as switches is a lengthy process.

Development of successful movement
Therapists viewed their role as going beyond addressing access methodology (i.e. seating,
switch position etc.), but that they needed to teach the child to develop successful movements that could become automatic for switch access. This needed to occur at the same
time as addressing the language needs of each child. The overall movement, cognitive,
sensory, language, and developmental needs of children were in the forefront of therapists’
minds as they provided a pathway to the use of AAC from the early years of the child’s
life. Limited research has described therapists’ perspectives of the complex nature of this
process that both the therapists, and child and family embark upon. Others have provided
a guiding framework, but limited research has occurred to provide evidence for eﬃcacy
(Sullivan & Lewis, 2000).
Many children with CP and CCNs have diﬃculty in controlling movement that limits
their ability to spontaneously explore objects and the environment (Pfeifer, Pacciulio, Dos
Santos, & Dos Santos, 2011) and engage in occupations such as play. Children described
by the therapists in this study may require many more opportunities than typically
developing children to practice and develop their motor skills.
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In this study, therapists considered movement to be successful when it achieves an
immediate positive eﬀect on the environment (switch, communication device, etc.), whilst
using healthy movement patterns. Others have described this skill as the development of
automatic movements (e.g., hand movement to activate switch) that do not require
conscious intention (Moats, 2002). Such skills are acquired through a complex process
involving multiple opportunities and contexts to develop motor control (Zwicker &
Harris, 2009). Eﬃcient and eﬀective learned movement for the required skill to access a
switch can be achieved when the task can be successfully performed without incurring a
signiﬁcant cognitive load and while co-coordinating the task with other tasks; for example,
operating an electronic communication device while interacting with a communication
partner (Higginbotham, Shane, Russell, & Caves, 2007). Leung and Chau (2014) emphasized that if children are unable to manipulate their environment due to errors with
interacting with the switches and technology, it may lead to a reinforced sense of learned
helplessness and switch abandonment. In contrast, children who are goal oriented may
embrace challenges as opportunities to improve their skills and use feedback to guide
improvement in their switching (Leung, Brian & Chau 2013).
Light (1989) and Light and McNaughton (2014) discussed four components believed to be
important for a person to become a competent and autonomous AAC user: (1) linguistic
competence (receptive and expressive language skills), (2) operational competence (technical
skills needed to operate the AAC system precisely and eﬃciently), (3) social competence
(pragmatic use, discourse, emotional factors involved in social interaction), and (4) strategic
competence (compensatory strategies that individuals who use AAC rely on to deal with
functional limitations associated with AAC use). The current study recognizes the signiﬁcance
of all components. Participants expressed the importance of not just focusing on the operational component of accessing a speech-generating device, but that success is dependent on
how therapists support children and families to address the other communication competencies throughout their life. Past research has described both the beneﬁts and challenges for
families (Nicholson, Moir, & Millsteed, 2013). Future research may investigate and measure
the most cost eﬀective and eﬃcient methods to guide therapists and families.
Positioning and equipment
All participants emphasized the importance of supporting the switch set up at home and other
environments (child care, kindergarten, etc.). Therapists considered it essential to consider and
support every family’s daily routine and lifestyle to enable the family to provide their child with
frequent opportunities to practice using switches in real-life situations, model language, and
teach the child how to move their body in a healthy way. The positioning and equipment needed
for many children with CP and complex needs is essential for the child’s long-term health and
physical development (Costigan & Light, 2010; Isabelle et al., 2002). Children need to be able to
access their switches and SGD in a range of positions (long sitting, sitting, standing) and the team
around the child and family problem solved how to achieve this at home and in the community.
Stauter, Myers, and Classen (2017) emphasized the importance and positive impact that that
positioning and assistive technology can have on literacy, learning, and participation during the
school years.
When working with children in the early years, therapists highlighted the complexity of
positioning and equipment, in relation to teaching children to use switches for play and

12

F. BEAUCHAMP ET AL.

communication. Providers of early intervention might consider such ﬁndings in relation
to the systemic implications, including providing families with access to diﬀerent experts
to work together, access to diﬀerent types of equipment for trial, family need for choice,
consideration for the diﬃculties families may face when dealing with multiple issues at
once (i.e., managing their child’s development in the areas of movement, language,
communication, play, and social–emotional skills).
OTs and other allied health practitioners frequently trial and recommend equipment and
technology to families. Choice for the child and family satisfaction is important as the costs
experienced by families are known to be very high when children are reliant on technology to
participate and communicate (Bourke-Taylor, Cotter, & Stephan, 2013). Learning to use adaptive technology is a complex process that requires OTs to upskill and measure client satisfaction
(Swinth, 2001).
Access methodology and processes
Nicolson, Moir, and Millsteed (2013) emphasized that the learning process of assistive technology is lengthy and requires a signiﬁcant amount of time and eﬀort on the caregiver’s behalf and
increased practice and motivation from the child. It is essential that the child’s access method to
communication is modeled by others in natural environments (Porter & Caﬁero, 2007).
Previous research on the use of assistive devices used by young children (Campbell,
Milbourne, Dugan, & Wilcox, 2006) supported the notion that children are able to develop
competence to use assistive technology devices, when provided with many opportunities to
practice. The Stepping Stones Framework by Burkhart, Gardner-Fox, and Hanser (2004) is a
framework that commences with less complex switching opportunities and then progresses to
switching opportunities with more complex language and motor demands. All therapists in
this research study were familiar with this framework, acknowledging that it was not a rigid
progression. Children can move freely between the stages depending on their level of fatigue,
arousal, and interest; however, it is a vital tool in supporting the development of successful
movement with switching and active problem solving. This framework contradicts the
switching framework by Cook and Polgar (2008) who suggest that children start with cause
and eﬀect and move straight to automatic scanning. Burkhart et al. (2004) on the other hand
suggest a step-by-step educational framework to teaching switching. Future research might
determine best practice to teach children how to develop successful movement for learning to
use switches and the complexities involved with learning to use switches to access technology.
Learning communication (learning nonelectronic communication in parallel with
electronic communication)
A major ﬁnding in this research was the shared experience and expertise that suggested
that children with CCN need to be introduced to nonelectronic communication so that
they learn the pathways and language prior to starting to use an electronic communication
device with a robust vocabulary page set. Participants considered that children can learn to
use simple SGD, used in parallel with nonelectronic communication and electronic
communication. The importance of adults in the child’s environment, including therapists
and peers, knowing and using the child’s communication system and valuing it in real-life
situations was considered crucial to enhance success for the child and family.
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Communication is an interpersonal process where meaning is created in partnership
(Blackstone et al., 2007; Teachman & Gibson, 2014).
The clinical opinion and experience as described in this research suggests that children with
CP and CCN face challenges as they learn to overcome diﬃculties with movement, vision,
hearing, sensation, language, and cognition as they acquire skills to communicate, play, and
interact with their world. Consequently, children with CP and multiple disabilities require
multiple resources, opportunities, additional support, and time to reach their potential in
aspects of development that other children progress with typical environmental supports
(family, toys, usual social opportunity). The therapists in this study suggest that a contentious,
skilled, and problem solving approach is required by professionals who seek to enable children
with multiple disabilities to experience success and satisfaction in the world around them.
Early intervention therapists may need to be open to the scenario that developing such skills
for some children may take many years, as each child is on their own learning pathway.
Children with CP and CCN may not have all of the skills before they commence schooling.

Limitations and future research
Due to the small and purposive sample size, results cannot be generalized as the views,
beliefs, and opinions provided are of therapists employed at one center. Future research
may include therapists’ views and beliefs across a range of early intervention settings to
gather a more holistic view from therapists working with children with CP and CCN.
Furthermore, future research may involve a mixed methodology design to provide more
information about this topic, such as the frequency and duration of practice needed to
develop successful movement for switch access and use of AAC.

Conclusion
This study documents therapist’s perspectives on how they embed and teach strategies to
children and parents. The importance of developing the physical movements necessary to
operate technology and communication in early intervention was emphasized. Important
considerations for any child include physical, cognitive, and sensory issues that may impact a
child’s development to becoming an autonomous and independent communicator. Regardless
of the child’s physical, language, sensory, and cognitive skills and challenges, children with CP
and CCN and their families need assistance from therapists with a large knowledge base about
movement, positioning, equipment, communication, and assistive technology to be eﬀectively
supported for switch access and communication to be embedded in daily life.
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