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ORIGINAL RESEARCH

Speech and language pathologists’ perceptions and practises of communication
partner training to support children’s communication with high-tech speech
generating devices

Helena Teglera,b, Mia Plessa, Monica Blom Johanssonc and Karin Sonnandera

aDepartment of Public Health and Caring Sciences, Disability and Habilitation, Uppsala University, Uppsala, Sweden; bHealth and Habilitation
Services, Uppsala county Council, Uppsala, Sweden; cDepartment of Neuroscience, Speech-Language Pathology, Uppsala University,
Uppsala, Sweden

ABSTRACT
Purpose: This study examined speech and language pathologists’ (SLPs’) perceptions and practices of
communication partner training with high-tech speech generating devices (SGDs).
Method: Fifteen SLPs were recruited throughout Sweden. The SLPs answered a study-specific question-
naire on communication partner training in relation to communication partners to children with severe
cerebral palsy and intellectual disability. The results were analysed with descriptive statistics (closed-ended
questions, responses on Likert scales) and content analysis (open-ended question) using ICF-CY.
Results: Twelve SLPs completed the survey. Half had no or one training session with communication part-
ners in the last year. One-third never used documents for goal-setting. Half seldom or never taught com-
munication partner strategies. Three quarters only used verbal instructions. The main obstacles were
environmental factors.
Conclusions: This study contributes valuable knowledge about high-tech SGD interventions targeting
communication partners. The high-tech SGD intervention may benefit from goal-setting, extended number
of training sessions and a range of instructional approaches.

� IMPLICATIONS FOR REHABILITATION

� Speech and language pathologist (SLPs) reported that children with severe cerebral palsy and intellec-
tual disability (SSPI) can benefit from speech generating device (SGD) communication.

� Communication partner strategies and goal-setting supports the development of communication with
SGD. SLPs seldom taught stakeholder communication partner strategies and instruments for goal-setting.

� Because stakeholders may vary in their way of learning SLPs need to use a variety of instructional
approaches. SLPs used few instructional approaches, typically verbal information.
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Introduction

Speech and language pathologists (SLPs) have an important role
in the multi-professional team of augmentative and alternative
communication (AAC) interventions [1–4]. AAC includes unaided
communication (e.g., gestures and facial expression) and aided
communication, which ranges from low technology AAC (e.g.,
communication boards and single pictures) to mid- and high-tech
AAC, that is speech-generating devices (SGDs). Despite the import-
ance of SLPs in AAC interventions curricula for SLP degree pro-
grams include limited AAC training [5]. In addition, there are
limited opportunities for professional development for SLPs in
clinical practice since SLPs lack time to read and implement
research [6]. Accordingly, research suggest that SLPs require con-
tinuous professional development, time for reflection and mentor-
ship from an experienced senior SLP [7–9].

SLPs are part of the whole process of AAC, from start to finish
[1]. Consequently, they provide direct child-focused interventions as
well as indirect interventions targeting communication partners (e.g.,

caregivers, teachers and assistants) [10,11]. The indirect interventions
can be divided into what to teach and how to teach. What commu-
nication partners need is knowledge and practice of communication
partner strategies [2,12–15]. This implies that SLPs may teach the
use of responsive interaction strategies, that is expect, await and
highlight the child’s nonverbal and verbal communication; milieu
arrangements, that is create communicative appealing situations; and
use of open-ended questions [16,17]. Moreover, SLPs may teach com-
munication partners to use aided language modelling, (ALM) for
example, point to graphic symbols on the SGD during ongoing
speech to model language and communication [15,18]. In addition,
SLPs may also teach communication partners to use behaviour
chain interruption strategy (BCIS) [19,20], that is a technique in which
skills are broken down into small teaching units which are taught
step-wise. Furthermore, SLPs must consider how to ensure that
communication partners learn communication partner strategies.
Previous research has concluded that a combination of several
instructional approaches (e.g., verbal and written instructions,
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modelling, role play, verbal rehearsal, direct and indirect feedback)
enhance the possibility for the communication partner to use com-
munication partner strategies [12,21,22].

Current research findings on communication with SGDs show
promising results from single-subject and case studies of children
with developmental disabilities or autism communicating with
SGDs [18,23,24]. For example, communication with SGDs has the
potential to promote social relationships, enhance participation,
increase independence and promote inclusion in learning within
the school curriculum, given that there are supportive communica-
tion partners [12,13,17,23,25]. Yet, SGD interventions require signifi-
cant training over a long period of time [17,26,27] and there are a
number of obstacles to overcome [3,4,28,29]. One major obstacle is
limited, insufficient or inadequate training of both communication
partners and children [2,4,30]. Furthermore, both caregivers and
professionals stress the importance of well-functioning collabor-
ation, regular follow-up and the use of goal-setting [2,26,31]. Goal-
setting in AAC-interventions [32] is particularly important, as a goal
achieved provides feedback, strengthens motivation and helps
communication partners maintain focus and energy [33–35].
Another commonly reported obstacle is funding [4]. However, in
Sweden (where this study took place), assistive devices are funded
by tax revenues and thus free of charge. The Swedish Health and
Medical Services Act (1982:763) regulates prescriptions and man-
agement of assistive devices by means of instructions from the
National Board of Health and Welfare and the Medical Products
Agency. Guidelines for prescribing high-tech SGDs by the Swedish
Institute of Assistive Technology include assessment of needs,
adaptation of AAC tools and the provision of instruction and train-
ing for children and communication partners [36].

Children with severe speech, language and physical impair-
ment are at high risk of being marginalized without access to
AAC [37]. Typically, they will rely on a variety of AAC tools, strat-
egies and scaffolding communication partners. Children with
severe speech, language and physical impairment due to severe
cerebral palsy (CP) can learn to use high-tech SGDs independently
[38]. However, the majority of these children have intellectual dis-
abilities that affect learning and problem-solving [11,39,40]. Like
all children, these children need communication partners who can
support their language and communicative development [17,41].
The cumulative complexity of impairments of the child may
aggravate communication partners’ ability to scaffold communica-
tion with high-tech SGDs. Thus, there is reason to believe that
communication partners would benefit from training to use
communication partner strategies with the high-tech SGD. Until
now, there is limited knowledge of how SLPs conduct high-tech
SGD-interventions targeting communication partners to promote
communication for this group of children.

Aim

The overall aim of this study was to examine SLPs’ practices and
perceptions of communication partner training in relation to high-
tech SGDs. In particular, interventions targeting communication
partners of children with severe cerebral palsy and intellectual dis-
ability were investigated.

Specific research questions were the following:

1. Which communication partner strategies are taught, which
instructional approaches are used and to what extent are
documents for goal-setting used?

2. How frequently are training sessions provided to communica-
tion partners versus children?

3. What are the reasons for difficulties (if any) in achieving com-
munication with high- technology SGDs?

Method

Research design

A cross-sectional descriptive design was used to investigate SLPs’
SGD interventions targeting communication partners. The mode of
data collection, a questionnaire, was chosen due to the geographic-
ally scattered and initially unknown number of children meeting the
study-inclusion criteria, and thus also the unknown number of SLP
participants. A study-specific questionnaire was developed based
on previous research [4,12,26,30] and on the first author’s clinical
experience. Two SLPs who both had experience with promoting
communication with high-tech SGDs reviewed the questionnaire for
relevance and feasibility. Minor adjustments (clarification of vocabu-
lary and content; reduction of pre-chosen alternatives) were made
to the questionnaire accordingly. The two SLPs who reviewed the
questionnaire did not participate in the study.

The questionnaire covered five domains and consisted of 16
questions. The domains were (a) SLPs’ professional experience
(6 questions); (b) number of training sessions (2 questions); (c)
knowledge and use of communication partner strategies (3 ques-
tions); (d) knowledge and use of instructional approaches (2 ques-
tions); and (e) SLPs’ general perceptions of SGD use (3 questions).
There were fourteen closed-ended questions. Six of these ques-
tions were answered on a seven-point Likert scale ranging from 0
(not at all) to 6 (a high extent) and eight questions were answered
with fixed alternative responses. The questionnaire also included
two open-ended questions: “For how many children have you pre-
scribed a high-tech SGD?” and “What are the reasons for difficul-
ties (if any) in achieving communication with the SGD?” In
addition, participants could provide comments on all questions.

Participants

Speech and language pathologists (SLPs) were recruited nationally
from October 2014 to June 2015. In order to identify SLP partici-
pants, the children had to be identified. The inclusion criteria were:
(a) type of aided AAC (high-tech SGD), (b) diagnosis (severe cerebral
palsy and intellectual disability) and (c) age (7–18 years of age).
High-tech SGD was specified as a SGD with the option to use eye-
gaze technology (e.g. Tobii, Rolltalk, Tellus, iPad or a computer) or a
touch screen (e.g. Grid Pad Go). Cerebral palsy was defined as chil-
dren performing on Level IV or V on the Gross Motor Function
Classification System (GMFCS) and Level III–V on the Manual Ability
Classification System (MACS) [42], which meant they were trans-
ported by wheelchair, had difficulties with trunk and head control,
and were often unable to use their hands. Intellectual disability was
defined by enrolment in compulsory school for pupils with learning/
severe learning impairments indicating intellectual disability.
Children also diagnosed with autism were excluded.

The recruitment of SLPs was carried out in four steps. First, all
managers of the technical aid centres or local paediatric habilita-
tion centres in all Swedish county councils (n¼ 20) were con-
tacted and asked to identify contact persons. Second, the contact
persons identified the children who fulfilled the study-specific cri-
teria and subsequently informed the caregivers about the study
and requested participation. Third, when written informed consent
to contact the child’s SLP was obtained, the contact persons
forwarded this along with the contact information for the child’s
SLP to the first author. Fourth, the first author distributed written
information about the study to the SLPs and invited them to
participate.
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Seventeen county councils participated. Thirty-nine children
were identified, and the caregivers of 30 received information
about the study from the contact persons. The caregivers of 16
children gave their written informed consent to contact their
child’s SLP to participate in the study. Of the remaining caregivers,
seven did not respond, five declined, and two only gave informed
consent verbally. Fifteen SLPs agreed to participate in the study.

Data collection procedure

Four separate letters with information about the study’s purpose,
procedure and contact information were produced and sent to
managers at technical aid centres and local paediatric habilitation
centres, contact persons, caregivers (translated into the native
language of the caregivers when required) and SLPs. All were
informed that their participation was voluntary, anonymous and
confidential and that they could withdraw at any time without
explanation. The SLPs who agreed to participate received the ques-
tionnaire in the format of their choice (online, paper or telephone
interview). Sixteen questionnaires were distributed to SLPs (n¼ 15).
Three reminders were sent out. Twelve SLPs answered an online
questionnaire, which was delivered by the online survey service
Survey Monkey [43]. One SLP answered the questions via a tele-
phone interview conducted by the first author, who read the ques-
tions and filled in the online questionnaire during the interview.
One SLP completed two questionnaires on two different children.

Ethical considerations

The ethical regulations and guidelines were followed according to
Swedish Law 2003:460 [44]. The study was approved by the
Regional Ethical Review Board in Uppsala, Sweden (Reg.no. 2014/
200). Written informed consent was obtained from the children’s
caregivers before SLPs were contacted.

Data analysis

The data were both quantitative and qualitative. Quantitative data
were analysed with descriptive statistics. Questions on communica-
tion partner strategies, instructional approaches and acquired
knowledge were answered on a seven-point Likert scale (0–6) and
were merged into three groups and labelled often (6–4), seldom
(3–1) and never (0). To avoid duplication of data from the SLP who
completed the questionnaire twice, because he or she worked with
two children, the answers concerning professional experiences
were obtained from one of the two questionnaires. The remaining
child-specific questions were included from both questionnaires.

Qualitative data comprised the question-specific comments and
answers to the open-ended question “What are the reasons for diffi-
culties (if any) in achieving communication with the SGD?” The
question-specific comments were reported in adherence to the
explicit questions. A directed content analysis [45] was conducted
to analyse the open-ended question using the components of
the International Classification of Functioning, Disability and
Health�Children & Youth Version (ICF-CY) [46]. The ICF-CY was
used because it offers a conceptualization of the determining factors
of both the child and environment in AAC interventions [47–49].

ICF-CY organizes information about human functioning and
its restrictions in two parts. Part 1 deals with Functioning and
Disability, while Part 2 covers Contextual factors. Each part has
two components. Components for classification in Part 1 are Body
functions and structures with chapters organized according to
body systems and Activities and participation with chapters
organized from both an individual and societal perspective.

Components in Part 2 are Environmental factors with factors
organized from the individual’s immediate environment to the
general environment and Personal factors which comprises fea-
tures of the individual that are not part of a health condition or
health states, for example gender, race, age or fitness. Personal
factors are not classified in ICF-CY. For the data analysis, the
Components Body functions and structures, Activities and partici-
pation and Environmental factors were used since they are used
for classification and therefore comprises clear descriptions of
functioning [46].

Results

Thirteen questionnaires were returned by SLPs (n¼ 12) yielding a
response rate of 81.3%. Missing value per domain was: (a) SLPs’
professional experience 9.7%; (b) number of training sessions
7.7%; (c) knowledge and use of communication partner strategies
3.8%; (d) knowledge and use of instructional approaches 1.5%;
and (e) SLPs’ general perceptions of SGD use 2.6%. The returned
questionnaires concerned 13 children (six girls and seven boys).
Ten children were 7–14 years old and three children were
15–18 years old. Nine children were monolingual (Swedish) and
four children were bilingual (Swedish and Arabic, Albanian or
Tigrinya). Seven children used a Tobii, three a Roll Talk, two a
computer or iPad and one a Grid Pad Go for communication.
Seven children used gaze-based assistive technology, three used a
head mouse, contacts or laser and three used their hands as
access methods. Four children had used the SGD for up to two
years, six for three years or longer; time used was not reported for
three children. The SLPs added comments to questions about:
goal-setting (6 comments), communication partner strategies (30
comments), instructional approaches (13 comments). Answers to
the open-ended question “What are the reasons for difficulties (if
any) in achieving communication with the SGD?” were provided
by 11 participants.

Description of participating SLPs

Twelve female SLPs working at local or regional paediatric habili-
tation centres all over Sweden participated in the study. Their
overall experience with AAC varied from more than 11 years
(n¼ 5), 6–10 years (n¼ 3) to 0–5 years (n¼ 3) and no response
(n¼ 1). Six SLPs had previous experience with high-tech SGDs
accessed by gaze-based assistive technology, joystick or head con-
tacts with three children or more; four SLPs had previous experi-
ence with one or two children and two participants did not
provide this information.

Teaching of communication partner strategies

About half of the SLPs never taught communication partner strat-
egies. The others employed the four communication partner strat-
egies– responsive interaction strategy, milieu arrangements, aided
language modelling and open-ended questions equally. The SLPs
taught teachers and assistants more often than they taught care-
givers and they primarily taught one of the caregivers (Table 1).
The SLPs’ comments on this question concerned caregivers and
staff: high staff turnover (assistants) meant SLPs needed to pro-
vide instructions repeatedly; caregivers preferred the SGDs to be
used at school and not at home, or caregivers were already know-
ledgeable and thus did not require teaching. SLPs commented
that they often only met one of the caregivers because there was
only one caregiver or the second caregiver refrained from taking
part in the meetings. Comments from SLPs also concerned their
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own professional considerations: lack of professional exchange
between SLPs in regional paediatric habilitation centres and habili-
tation centres aggravated the SGD intervention. In addition, there
were comments of the AAC tool: low technology AAC (paper-
based communication aid) was considered necessary prior to
communication with high-tech SGDs; communication with low
technology AAC was easier and faster and the non-motivating
vocabulary of the high-tech SGD was an obstacle.

Eleven SLPs answered questions about their own use of BCIS
in communication with high-tech SGDs (not shown in sable 1).
Five often, three seldom and three never used BCIS to design the
high-tech SGD intervention. Three often, two seldom and six never
used BCIS to teach the child communication with the SGD.
Comments on this question concerned the need of individualiza-
tion of the SGD to make navigation easier.

Use of instructional approaches

Verbal instructions were the most commonly used approach to
teach communication partners strategies with high-tech SGDS.
The second most common approach, modelling, was used more
often to teach assistants than caregivers and teachers. In addition,
they seldom or never used written instructions, video film of
others, feedback in direct observation or from videotaped mater-
ial, verbal rehearsal or role play (Table 2). The few comments on
this question concerned SLPs’ lack of knowledge of high-tech
SGDs; that the child already used the SGD for daily communica-
tion; and low technology AAC was considered a basis for commu-
nication, hence the high-tech SGD had not yet been introduced.

Use of documents for goal-setting

One third of the SLPs (n¼ 4) neither used formal instruments nor
self-made checklists for goal-setting in high-tech SGD interven-
tions. Of the remaining SLPs (n¼ 7), two used GAS [32] often and
five seldom. In addition, one SLP used self-made instruments often
and three seldom. Missing value (n¼ 1).

Number of training sessions during the last year

About half of the SLPs reported that they had not provided more
than one training session with neither the child nor the communi-
cation partners during the last year (Table 3). Three SLPs reported
no training session with caregivers, one SLP reported no training
session with teachers and four reported no training session with
assistants in the last year. Comments on the question included:
the child had recently received the SGD and was still practising
the access method; there were technological problems with the
SGD; focus on low technology instead of high-tech SGDs or the
vocabulary was not updated and hence not motivating.

Sources of knowledge about communication partner strategies
and instructional approaches

Most participating SLPs learned about communication partner strat-
egies from clinical experience or from professionals at regional
paediatric habilitation centres. In addition, they had acquired know-
ledge from literature. Knowledge of instructional approaches was
primarily gained via clinical experience (Table 4).

SLPs who had worked with high-tech SGDs for more than six
years (n¼ 3) carried out more training sessions with the child and
the communication partners than did less experienced SLPs. In
addition, they taught several communication partner strategies
and used a variety of instructional approaches compared with

Table 1. Number of answers (n¼ 13) from SLPs (n¼ 12) who reported that
they, in the last year, taught caregivers, teachers and assistants to use communi-
cation partner strategies relation to communication with high-tech SGD.

Often Seldom Never

Responsive interaction strategy
Caregiver 1 3 3 7
Caregiver 2(1) 2 2 8
Teacher 5 2 6
Assistant 8 0 5

Milieu arrangements
Caregiver 1 3 6 4
Caregiver 2(1) 2 – 10
Teacher 5 3 4
Assistant 8 2 3

ALM with SGD
Caregiver 1 5 2 6
Caregiver 2(1) 3 1 8
Teacher 7 2 4
Assistant 6 2 4

Open-ended questions
Caregiver 1 3 5 5
Caregiver 2(1) 1 2 9
Teacher 6 3 4
Assistant 5 4 4

(1) missing value n¼ 1.

Table 2. Number of answers (n¼ 13) from SLPs (n¼ 12) who reported that
they used instructional approaches to teach communication with high-tech SGD.

Often Seldom Never

Provision of verbal instruction
Caregiver 1 6 4 3
Caregiver 2(1) 2 3 7
Teacher 7 3 3
Assistant 7 3 3

Written information
Caregiver 1 2 1 10
Caregiver 2(1) 1 1 10
Teacher 1 2 10
Assistant 3 1 9

Modelling
Caregiver 1 3 2 8
Caregiver 2(1) 2 – 10
Teacher 4 1 8
Assistant 6 2 5

Role play
Caregiver 1 – 1 12
Caregiver 2(1) – 1 11
Teacher – 1 12
Assistant – 1 12

Video film of others
Caregiver 1 – 3 10
Caregiver 2(1) – 2 10
Teacher – 2 11
Assistant 2 1 10

Verbal rehearsal
Caregiver 1 1 – 12

Caregiver 2(1) 1 – 11
Teacher – 1 12
Assistant – 1 12

Feedback in direct observation
Caregiver 1 2 2 9
Caregiver 2(1) 2 – 10
Teacher 2 – 11
Assistant 3 2 8

Feedback from video-taped material
Caregiver 1 1 2 10
Caregiver 2(1) – 1 11
Teacher 1 1 11
Assistant 1 – 12

(1) missing value n¼ 1.
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their less experienced colleagues. The use of documents for goal-
setting and sources for acquiring knowledge did not differ
between more and less experienced SLPs.

SLPs’ perceptions of the child’s SGD use

The questionnaire also included a question about how SLPs per-
ceived and valued how often and where the child used the SGD.
The question was answered by three fixed alternatives: adequate,
too seldom or too often. Adequate use at home was reported for
four children and too seldom was reported for nine children.
Adequate use at school was reported for six children and too sel-
dom was reported for seven children. No one reported that the
SGD was used too often.

Difficulties achieving communication with high-tech SGDs
according to SLPs

All but one of the participating SLPs answered the open-ended
question “What are the reasons for difficulties (if any) in achieving
communication with the SGD?” The answers were sorted into the
ICF-CY components Body functions and structures (2 comments);
Activities and participation (1 comment); and Environmental fac-
tors (25 comments). In the presentation below, figures in paren-
theses represent the ID-number of the quoted SLP.

Body functions and structures
SLPs’ answers included descriptions of how the child’s functioning
concerning intellectual functions and energy and drive was per-
ceived as a barrier to communication with high-tech SGD. There
were also comments on the variation of the child’s health.

“[The child’s] diverse [and] daily health needs interfere with the
training” (6).

Activities and participation
The answers concerning the child’s functioning in a social context
were sorted into Activities and participation. There were beliefs
that the child was studying according to a less suitable curricu-
lum, which in turn could result in too low expectations of the
child at school.

“This child is probably attending the ‘wrong’ curriculum. The child is
attending compulsory school for pupils with severe learning
impairments … the child has more capacity” (5).

Environmental factors
The SLPs’ answers sorted into Environmental factors concerned
descriptions of products and technology for communication,
arrangement of physical space, support and relationships, atti-
tudes, and service systems and policies.

The construction and design of the SGDs were considered to
be inflexible, clumsy, heavy and difficult to use. In addition, there
were restrictions in the physical environment regarding adjust-
ment of workplace at school and use of specially designed equip-
ment for sitting.

“[There are] problems with [the] technology” (8).

“[There are] practical obstacles, for example different workplaces, chairs,
rooms” (1)

The SLPs also described how there were few established rou-
tines for updating the SGD vocabulary and consequently the
vocabulary was sometimes not motivating for the child. Sometimes
low technology AAC was considered to be easier.

“The content [the vocabulary] of the adaptation [in the SGD] is not very
motivating”(10).

“In low technology AAC the communication partner may use partner
scanning which anchors the close communication”(5).

It could be challenging for the SLPs and others of the multi-
professional SGD team to find an access method by which the
child could operate the high-tech SGD independently. The com-
bination of the professionals’ difficulties and the child’s severe
physical impairment, intellectual disability and recurring health
problems contributed to the difficulty.

“[It is] hard to find a quick and good access method for this child”(5).

SLPs described hesitations regarding decision-making for individ-
ualized adaptation of the SGD (i.e. number and sizes of squares,
frame thickness, colours, access method and vocabulary). These
hesitations could be a result of the difficulties assessing the lan-
guage comprehension, cognition and visual function of the child.

“It is difficult [for the SLP] to find out which ability [the child has] and
what grouping the adaptation should have. It should be usable, but not
too difficult for the child” (7).

SLPs described that their support of the family (caregivers),
authorities (teachers) and personal care providers (assistants) was
insufficient due to lack of time, lack of energy or practical experi-
ence and knowledge. School staff turnover and uncertainties
among supplementary school staff were also reported as problems.

“Caregivers, assistants and teachers need more information
and training”(11).

“A lot of teachers are involved; [and there is] uncertainty among
supplementary staff”(1).

The SLPs stated that some communication partners were not
interested in technology.

Table 3. Number of answers (n¼ 13) from SLPs (n¼ 12) about training sessions
with children, caregivers, teachers, and assistants in the last year.

Child(1) Caregiver(1) Teacher(1) Assistant(2)

0 training session 2 3 1 4
1 training session 3 4 5 0
2 training sessions or more 7 5 6 7

(1) missing value n¼ 1, (2) missing value n¼ 2.

Table 4. Number of SLPs (n¼ 12) who reported how they had acquired know-
ledge about communication partner strategies and instructional approaches.

Often Seldom Never

Regional paediatric habilitation centre
Communication techniques 11 1 –
Instructional approaches 4 5 3

Clinical experiences
Communication techniques 12 – –
Instructional approaches 9 2 1

Literature
Communication techniques 9 3 –
Instructional approaches 4 7 1

Undergraduate studies
Communication techniques 6 4 2
Instructional approaches 2 6 4

National conferences
Communication techniques 5 5 2
Instructional approaches 2 2

ComAlong course leader program
Communication techniques 5 2 5
Instructional approaches (1) 2 – 9

(1) missing value n¼ 1.
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“[There is an] insufficient technological interest among
communication partners”(8).

The SLPs described how they experienced time limitation. They
were not able to provide an appropriate intervention.

“[The] Speech and language pathologists’ lack of time”(7)

The SLPs also described ineffective collaboration between SLPs
working at regional paediatric habilitation centres (specialists) and
SLPs working at local paediatric habilitation centres. Furthermore,
there were examples of disagreement among SLPs, school staff
and caregivers.

“Knowledge transfers between speech and language pathologists
[working at regional paediatric habilitation centres and local paediatric
habilitation centres] do not work” (9)

“Family, school and habilitation have not agreed on how the SGD
should be used” (4)

Discussion

The study was based on reports from 12 Swedish SLPs who had
prescribed high-tech SGDs to 13 children with severe CP and
intellectual disability. The results illustrate how this group of SLPs
performed and perceived the SGD-intervention targeting commu-
nication partners. Despite the fact that SLPs believed that commu-
nication with high-technology SGDs could be beneficial for the
children, they had few training sessions with the child and his or
her communication partners, they taught communication partner
strategies sparsely and they used few instructional approaches
when doing so. Moreover, they rarely used documents for goal-
setting. A group of experienced SLPs distinguished themselves in
number of training sessions, use of communication partner strat-
egies and instructional approaches. This result corresponds to pre-
vious research; experienced SLPs have a more holistic approach
than less experienced SLPs and they focus on assessments leading
to enhanced activity and participation rather than enhanced
knowledge of impairment of Body functions and structures [1].

Use of few communication partner strategies

A large body of research supports the use of communication part-
ner strategies in AAC interventions across diagnoses, ages and
AAC tools [12,15]. The fact that SLPs seldom or never taught com-
munication partner strategies could be problematic because the
communication partners’ ability to scaffold communication and
thereby contribute to co-construction of the conversation is essen-
tial for children with severe speech, language and physical impair-
ment. The result might mirror the SLPs’ view that communication
partners were already knowledgeable, and thus not in need of
training. However, it might also be a consequence of the SLPs’
high workload, resulting in limited time for training or their scarce
practical experience of communication with high-tech SGDs. This
result corresponds with previous research [4,26].

Use of few instructional approaches

The study showed a very limited use of instructional approaches
other than verbal instructions. The SLPs reported that they had pri-
marily gained knowledge of instructional approaches from clinical
experience and not from formal education or in-service training.
This may explain the restricted use of instructional approaches.
Findings from a previous survey targeting Swedish SLPs working
with communication partners of children with Rett syndrome

revealed a corresponding result; SLPs mainly provided verbal
instructions [9]. Communication with high-tech SGDs is complex.
There is reason to believe that different communication partners
need different ways to learn how to scaffold communication with a
high-tech SGD. Restricted use of instructional approaches such as
video film of others, feedback, role play or verbal rehearsal might
prevent communication partners from scaffolding communication
with the SGD. This in turn might impede the child’s ability to
develop communication with the SGD. Previous research shows
promising results when a set of instructional approaches are used
in teaching communication partners [12].

Limited use of documents for goal-setting

About a third of the SLPs reported that they never used instru-
ments or checklists for goal-setting when teaching communication
with high-tech SGDs. This is problematic because research is clear;
effective interventions involve meaningful, client-selected goals
[34,35]. It is essential to set goals that the child and communication
partners are ready to focus on. The SLPs in this study reported
insufficient collaboration and coordination among professionals and
the family, which might negatively affect goal-setting. In addition,
restricted use of goal-setting could reduce communication partners’
engagement with the SGD intervention [2] and thereby result in
fewer opportunities for SGD communication with the child.

Few training sessions

Half of the SLPs reported providing one or no training at all with
the child or the communication partners in the last year. According
to the comments, the SLPs lacked time, which mirrors previous
research [3,4,7,8,50]. The SLPs also commented that the interven-
tion could be postponed due to the child’s health problems. This is
a vulnerable group of children and various health problems might
in fact have influenced the number of sessions. However, providing
an extremely restricted number of training sessions, such as once a
year, is problematic. Even though there might be a perfect match
between the child’s needs and the AAC tool, there is a risk of over-
estimating the power of technology [13]. Communication partner
training is of great importance because communication occurs in
interaction when the child and the communication partner collab-
orate in co-construction. Moreover, communication partners require
continuous support from professionals to get started, to discuss
future problems, to receive feedback and to establish communica-
tion routines with the SGD [2,14,23]. There is a substantial risk of
abandoning the SGD when the professional person responsible for
providing information and training lacks time to do this [2,4,50].
Perhaps the prescription of high-tech SGDs should require specific
time to be set aside for communication partner training.

Acquisition of knowledge

The majority of participating SLPs reported that they had
learned about communication partner strategies and instructional
approaches from clinical experience, a finding that is in accordance
with previous research [5,7]. Acquisition from undergraduate studies,
national or international conferences was rare. Professionals’ learn-
ing-by-doing in clinical settings may not benefit the communication
between the child and their communication partners. Previous
research suggests that SLPs require continuous professional devel-
opment to develop and maintain proficiency in this area of service
provision [7]. Even though the SLPs in the current study did not
comment on their lack of formal education or of in-service training
this could be an obstacle to be noted [26].

6 H. TEGLER ET AL.



Perceived obstacles to SGD communication

Based on the analysis performed according to ICF-CY, the most
frequently reported obstacles to high-tech SGD communication
were factors related to the Environmental factors. SLPs reported
difficulties with selecting and developing an appropriate commu-
nication system in the SGD, which might be a consequence of the
challenges with assessing language comprehension and cognitive
skills in children with multiple disabilities [1,10,11]. SLPs also
reported ideas about a prerequisite model in which children
were expected to demonstrate proficiency on low-tech systems in
order to be considered for high tech. Research on this group of
children communicating with high-tech SGDs is sparse [27,38].
Consequently, there is a lack of knowledge if eye-gaze technology
in high-tech SGD presumes mastering eye-gaze in low technology
AAC or not. Other reported obstacles also described in previous
research [4,7,8] were communication partners’ negative attitudes
towards the SGD and their lack of knowledge. Communication
partners’ negative attitudes as well as limited knowledge might
be possible to overcome if SLPs provide more training sessions
with feedback, use a set of instructional approaches, and apply
goal-setting [2,8,26]. In addition, SLPs commented own time-
limitation, which hindered their possibility to provide satisfactory
SGD interventions. It should be noted that the SLPs did not men-
tion their own shortcomings, such as restricted use of communica-
tion partner strategies, instructional approaches and documents
for goal-setting, as obstacles to SGD communication.

Methodological considerations

The limitations of this study should be acknowledged. The num-
ber of participating SLPs was small. Any generalization of the
result should thus be made with caution. Recruitment was
complex, as by necessity, the SLPs were identified following the
identification of the children carried out by nationally recruited
contact persons at technical aid centres and paediatric habilitation
centres. At the time of recruitment, the chosen procedure was
considered the best available, because there were no local or
national registers available covering all study-specific criteria. It
was not possible to ascertain that all children who fulfilled the cri-
teria were identified. Had it been known in advance that only 39
children would be identified, a different mode of data collection
could have been considered. Despite these limitations, the present
study offers valuable knowledge of communication with high-tech
SGDs for a group of children seldom studied.

Conclusion

The main limitation of this study was the restricted sample size
and the fact that data collection was restricted to a confined con-
text. Even so, the study contributes new information on high-tech
SGD interventions performed by SLPs in a resource-rich environ-
ment. An advantage of studying the situation in a Swedish con-
text was that one major obstacle – funding – could be ignored,
since tax revenues fund assistive devices. This made it possible to
investigate the other obstacles more closely. Apart from a few
experienced SLPs, most SLPs reported that they provided few
communication partner training opportunities and used a limited
range of instructional approaches when doing so. Furthermore,
about half of the SLPs did not use documents for goal-setting.
There is reason to believe, based on previous research, that all
involved would benefit from goal-setting and that communication
partners would benefit from learning from a variety of instruc-
tional approaches. The results indicate that there is a need for

more in-service training for SLPs, and perhaps for other professio-
nals working in the multi-professional SGD team as well, in order
not to completely rely on learning-by-doing in clinical settings.
The results might also point out a need for policy development to
ensure that all professionals have knowledge and practical experi-
ence to provide high quality high-tech SGD interventions target-
ing communication partners. The study contributes valuable
knowledge about the contents of indirect high-tech SGD interven-
tions for this group of children and their communication partners.
Even though the results relate to a heterogeneous group of chil-
dren, research is needed to investigate how the interventions
should best be provided. It would be valuable to study communi-
cation partners’ perceptions of the SGD interventions they receive,
and for what purpose and in what contexts these children use
their SGDs.

Acknowledgements

We wish to thank the participating SLPs, the Swedish Institute of
Assistive Technology for supplying us with contact information for
managers at technical aid centres and the contact persons for iden-
tifying children and informing caregivers.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

The study was financed by the S€avstaholm Foundation and Health
and Habilitation Services, Uppsala County Council, Norrbacka-
Eugenia Foundation, the Foundation Promobilia, the Foundation
Folke Bernadotte, the Gillberg Foundation and Uppsala County
Council Research and Developmental funds.

ORCID

Karin Sonnander http://orcid.org/0000-0002-8623-2413

References

[1] Dietz A, Quach W, Lund SK, et al. AAC assessment and clin-
ical-decision making: the impact of experience. Augment
Altern Commun. 2012;28:148–159.

[2] Anderson K, Balandin S, Stancliffe R. Australian parents’
experiences of speech generating device (SGD) service
delivery. Dev Neurorehabil. 2014;17:75–83.

[3] Lindsay S. Perceptions of health care workers prescribing
augmentative and alternative communication devices to
children. Disabil Rehabil Assist Technol. 2010;5:209–222.

[4] Johnson J, Inglebret E, Jones C, et al. Perspectives of
speech language pathologists regarding success versus
abandonment of AAC. Augment Altern Commun. 2006;22:
85–99.

[5] Costigan FA, Light J. A review of preservice training in
augmentative and alternative communication for speech-
language pathologists, special education teachers, and
occupational therapists. Assist Technology. 2010;22:
200–212. quiz 213–204.

[6] O'Connor S, Pettigrew CM. The barriers perceived to pre-
vent the successful implementation of evidence-based

HIGH-TECH SPEECH GENERATING DEVICES 7



practice by speech and language therapists. Int J Lang
Commun Disord. 2009;44:1018–1035.

[7] De Bortoli T, Arthur-Kelly M, Mathisen B, et al. Speech-
language pathologists ’ perceptions of implementing com-
munication intervention with students with multiple and
severe disabilities. Augment Altern Commun. 2014;
30:55–70.

[8] Iacono T, Cameron M. Australian speech-language patholo-
gists' perceptions and experiences of augmentative and
alternative communication in early childhood intervention.
Augment Altern Commun. 2009;25:236–249.

[9] Wandin H, Lindberg P, Sonnander K. Communication inter-
vention in rett syndrome: a survey of speech language
pathologists in swedish health services. Disabil Rehabil.
2015;37:1324–1333.

[10] Leevers HJ, Roesler CP, Flax J, et al. The carter neurocogni-
tive assessment for children with severely compromised
expressive language and motor skills. J Child Psychol
Psychiatry. 2005;46:287–303.

[11] Geytenbeek JJ, Vermeulen RJ, Becher JG, et al.
Comprehension of spoken language in non-speaking chil-
dren with severe cerebral palsy: an explorative study on
associations with motor type and disabilities. Dev Med
Child Neurol. 2015;57:294–300.

[12] Kent-Walsh J, Murza KA, Malani MD, et al. Effects of com-
munication partner instruction on the communication of
individuals using aac: a meta-analysis. Augment Altern
Commun. 2015;31:1–14.

[13] Light J, McNaughton D. Putting people first: re-thinking the
role of technology in augmentative and alternative commu-
nication intervention. Augment Altern Commun. 2013;
29:299–309.

[14] Bingham MA, Spooner F, Browder D. Training paraeduca-
tors to promote the use of augmentative and alternative
communication by students with significant disabilities.
Educ Train Dev Disabil. 2007;42:339–352.

[15] Binger C, Light J. The effect of aided aac modeling on the
expression of multi-symbol messages by preschoolers who
use aac. Augment Altern Commun. 2007;23:30–43.

[16] Kaiser A, Hancock T. Teaching partens new skills to support
their young children�s development. Infants and Young
Children. 2003;16:9–21.

[17] Ballin L, Balandin S, Stancliffe R. The speech-generating
device (sgd) mentoring program: training adults who use
an sgd to mentor. Augment Altern Commun. 2012;28:
254–265.

[18] Sevcik RA, Romski MA, Adamson LB. Research directions in
augmentative and alternative communication for preschool
children. Disabil Rehabil. 2004;26:1323–1329.

[19] Bayes D, Heath A, Williams C, et al. Pardon the interruption
enhancing communication skills for students with intellec-
tual disability. Teaching Exceptional Children. 2013;45:
64–70.

[20] Carter M, Grumsell J. The behaviour chain interruption
strategy: a review of research and discussion of future
directions. Res Prac Pers Severe Dis. 2001;26:37–49.

[21] Pennington L, Thomson K. It takes two to talk–the hanen
program and families of children with motor disorders: a
uk perspective. Child Care Health Dev. 2007;33:691–702.

[22] Jonsson A, Kristoffersson L, Ferm U, et al. The comalong
communication boards: parents' use and experiences of
aided language stimulation. Augment Altern Commun.
2011;27:103–116.

[23] Rispoli M, Franco J, van der Meer L, et al. The use of speech
generating devices in communication interventions for indi-
viduals with developmental disabilities: a review of the lit-
erature. Dev Neurorehabil. 2010;13:276–293.

[24] Schlosser RW, Koul RK. Speech output technologies in inter-
ventions for individuals with autism spectrum disorders: a
scoping review. Augment Altern Commun. 2015;31:1–25.

[25] Caron J, Light J. “Social media has opened a world of ‘open
communication:’” Experiences of adults with cerebral palsy
who use augmentative and alternative communication and
social media. Augment Altern Commun. 2015;32:1–16.

[26] McNaughton D, Rackensperger T, Benedek-Wood E, et al.
“A child needs to be given a chance to succeed”: partents
of individuals who use aac describe the benefits and call-
enges of learning aac technologies. Augment Altern
Commun. 2008;24:43–55.

[27] van Niekerk K, Tonsing K. Eye gaze technology: a south afri-
can perspective. Disabil Rehabil Assist Technol. 2015;10:
340–346.

[28] Clarke McConachie H, Price K, et al. Views of young people
using augmentative and alternative communication sys-
tems. Int J Lang Commun Disord. 2001;36:107–115.

[29] Bailey R, Parette H, Stoner J, et al. Family members�percep-
tions of augmentative and alternative communication
device use. Lang Speech Hear Serv Sch. 2006a;37:50–60.

[30] Ballin L, Balandin S, Stancliffe R, et al. Speech-language
pathologists’ views on mentoring by people who use
speech generating devices. Int J Speech Lang Pathol.
2011;13:446–457.

[31] Jeglinsky I, Salminen AL, Carlberg EB, et al. Rehabilitation
planning for children and adolescents with cerebral palsy.
J Pediatr Rehabil Med. 2012;5:203–215.

[32] Kiresuk TJ, Smith A, Cardillo JE. Goal attainment scaling:
applications, theory, and measurement. Hillsdale (N.J.): L.
Erlbaum Associates; 1994.

[33] Schlosser RW. Goal attainment scaling as a clinical measure-
ment technique in communication disorders: a critical
review. J Commun Disord. 2004;37:217–239.

[34] Palisano RJ, Chiarello LA, King GA, et al. Participation-based
therapy for children with physical disabilities. Disabil
Rehabil. 2012;34:1041–1052.

[35] Granlund M, Bjorck-Akesson E, Wilder J, et al. AAC interven-
tions for children in a family environment: implementing
evidence in practice. Augment Altern Commun. 2008;24:
207–219.

[36] The National Board of Health and Welfare [Internet].
F€orskrivning av hj€alpmedel. St€od vid f€orskrivning av hj€alpme-
del till personer med funktionsneds€attning. [Prescription of
Assistive Technology. Support for prescription of Assistive
Technology to individuals with disability.] Falun 2016
[Internet]. Available from http://www.socialstyrelsen.se/
disability. Swedish.

[37] Beukelman D, Mirenda P. Augmentative and alternative
communication: supporting children & adults with complex
communication needs. Baltimore, Maryland: Paul H.
Brookes; 2012.

[38] Borgestig M, Sandqvist J, Ahlsten G, et al. Gaze-based
assistive technology in daily activities in children with
severe physical impairments-an intervention study. Dev
Neurorehabil. 2016;20:1–13.

[39] Novac I, Hines M, Goldsmith S, et al. Clinical prognostic
messages from a systematic review on cerebral palsy.
Pediatrics. 2012;130:1–28.

8 H. TEGLER ET AL.

http://www.socialstyrelsen.se/disability
http://www.socialstyrelsen.se/disability


[40] Tasse MJ, Luckasson R, Nygren M. Aaidd proposed recom-
mendations for icd-11 and the condition previously known
as mental retardation. Intellect Dev Disabil. 2013;51:
127–131.

[41] Tetzchner S, Brekke KM, Sjøthun B, et al. Constructing pre-
school communities of learners that afford alternative lan-
guage development. Augment Altern Commun. 2005;21:
82–100.

[42] Compagnone E, Maniglio J, Camposeo S, et al. Functional
classifications for cerebral palsy: correlations between the
gross motor function classification system (GMFCS), the
manual ability classification system (MACS) and the com-
munication function classification system (CFCS). Res Dev
Disabil. 2014;2651–2657.

[43] SurveyMonkey Inc. [Internet]. San Mateo, California, USA;
[cited 2015 Sep 25]. Available from: www.surveymonkey.
com

[44] About codex [Internet]: Uppsala University. June 2016 Last
Accessed 7 June 2016 - [cited 10 June 2011]; Available
from: http://www.codex.vr.se/en/omcodex.shtml

[45] Hsieh HF, Shannon SE. Three approaches to qualitative con-
tent analysis. Qual Health Res. 2005;15:1277–1288.

[46] WHO. International classification of functioning, disability
and health: children & youth version: Icf-cy. 2007.

[47] Pless M, Granlund M. Implementation of the international
classification of functioning, disability and health (ICF) and
the ICF children and youth version (ICF-CY) within the con-
text of augmentative and alternative communication.
Augment Altern Commun. 2012;28:11–20.

[48] Klang N, Rowland C, Fried-Oken M, et al. The content of
goals in individual educational programs for students with
complex communication needs. Augment Altern Commun.
2016;32:41–48.

[49] Urbanowicz A, Leonard H, Girdler S, et al. Parental
perspectives on the communication abilities of their
daughters with rett syndrome. Dev Neurorehabil.
2016;19:17–25.

[50] Bailey R, Stoner J, Parette H, et al. AAC team perceptions:
augmentative and alternative communication device use.
Educ Train Develop Disabil. 2006b;41:139–154.

HIGH-TECH SPEECH GENERATING DEVICES 9

www.surveymonkey.com
www.surveymonkey.com
http://www.codex.vr.se/en/omcodex.shtml

	Abstract
	Introduction
	Aim

	Method
	Research design
	Participants
	Data collection procedure
	Ethical considerations
	Data analysis

	Results
	Description of participating SLPs
	Teaching of communication partner strategies
	Use of instructional approaches
	Use of documents for goal-setting
	Number of training sessions during the last year
	Sources of knowledge about communication partner strategies and instructional approaches
	SLPs perceptions of the childs SGD use
	Difficulties achieving communication with high-tech SGDs according to SLPs
	Body functions and structures
	Activities and participation
	Environmental factors


	Discussion
	Use of few communication partner strategies
	Use of few instructional approaches
	Limited use of documents for goal-setting
	Few training sessions
	Acquisition of knowledge
	Perceived obstacles to SGD communication
	Methodological considerations

	Conclusion
	Acknowledgements
	Disclosure statement
	Funding
	References


