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RESEARCH ARTICLE

Measuring impact of augmentative and alternative communication
interventions: adapting the family impact of assistive technology scale for
augmentative and alternative communication (FIATS-AAC-No) for use in Norway

Ragnhild Therese Fjeldvanga, Marit Giske Nordaasa, Stephen von Tetzchnerb and Kristine Stadskleivc,d

aDepartment of Education, University of South-Eastern Norway, Horten, Norway; bDepartment of Psychology, University of Oslo, Oslo,
Norway; cDepartment of Special Needs Education, University of Oslo, Oslo, Norway; dDepartment of Clinical Neurosciences for Children,
Oslo University Hospital, Oslo, Norway

ABSTRACT
Individuals who require augmentative and alternative communication (AAC) comprise a heterogeneous
group, but all need follow-up to assure the appropriateness of implemented interventions. To enable
this, outcome measures such as the Family Impact of Assistive Technology Scale for Augmentative
and Alternative Communication (FIATS-AAC) may be used. However, instrument must be adapted to
the language and culture in which they are to be used. The aim of the study was to therefore to
explore the suitability of the Norwegian short-form version (FIATS-AAC-No) by investigating the reli-
ability, validity, and perceived clinical usefulness. The study utilized a mixed-method design, including
an online survey and two small group interviews. In total, 47 parents responded to the online survey.
The online survey was comprised of three questionnaires, where FIATS-AAC-No was one of the ques-
tionnaires. Two group interviews, with two parents and two clinicians, were conducted. Findings show
satisfactorily reliability, construct validity and content validity. The interviews revealed a need for speci-
fication of key concepts, that there are challenges involved in being parents of a child needing AAC,
and that completing questionnaires was perceived as stressful by many parents. The clinicians viewed
the FIATS-AAC-No as a potentially useful clinical tool and expressed that it brought to attention the
need for follow-up parents have.
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Children who require augmentative and alternative commu-
nication (AAC) comprise a heterogeneous group with vari-
ability in key areas such as motor functioning,
comprehension of spoken language, onset and duration of
speech impairment, and the environments in which they live.
AAC comprises different expressive modalities and a variety
of communication systems, including communication books
or boards, single-touch communication switches with one
prerecorded message, and advanced speech-generating devi-
ces where a child may have access to thousands of graphic
symbols and the alphabet for spelling, and which may be
operated by touch, eye-gaze, or switches (Beukelman &
Light, 2020). A multidisciplinary assessment is therefore
necessary to find the type of AAC intervention that will best
fit the child�s needs. Furthermore, follow-up over time is
required to ensure that the communication systems and the
intervention strategies continue to have the intended effect
(Lynch et al., 2019; Stadskleiv, 2015).

Learning to use AAC is regarded as a form of language
development (von Tetzchner, 2018). Children develop
through interaction and participation with others
(Bronfenbrenner, 1979; Sameroff, 2009), and parents play a

vital role providing support to their children’s language
development. However, this is more challenging when a
child requires AAC. Most parents typically have no experi-
ence with AAC until it is recommended for their child.
Parents therefore need to be informed, involved and super-
vised, so they become able to support their child’s communi-
cative development (von Tetzchner & Stadskleiv, 2016).

AAC interventions need to be tailored to each child and
to also consider how the interventions impact both the child
with communication difficulties and their family (Angelo,
2000; Bailey et al., 2006; Marshall & Goldbart, 2008). The pro-
fessionals need knowledge about what kind of communica-
tion systems that a child and the family feel comfortable
using and how interventions can be followed up and sup-
ported (Johnson, 2000; Stadskleiv, 2015). A multidisciplinary
and family-centered assessment approach is therefore recom-
mended (Coburn et al., 2021; Doak, 2021; Mandak et al.,
2017; Moorcroft et al., 2019; O’Neill & Wilkinson, 2020;
Wright & Quinn, 2016).

Despite this, it is the design and quality of communication
systems that have been the focus of research (Arnott & Alm,
2013; Davies et al., 2018; Dietz et al., 2014; Guasch et al.,
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2022; Light et al., 2019; Wisenburn & Higginbotham, 2009),
with rather few studies examining what impact AAC has on
the entire family and how the implemented interventions
work (Doak, 2021; Erickson et al., 2017; McCall et al., 1997).
Furthermore, few instruments with acceptable levels of reli-
ability and validity are available to measure if the interven-
tions work in a family context (Enderby, 2014).

One exception is the Family Impact of Assistive
Technology Scale for Augmentative and Alternative
Communication (FIATS-AAC), (Ryan & Renzoni, 2019), which
was developed in Canada to map how aided communication
interventions function and how they influence the family
situation. It is a questionnaire that is completed by parents
of children aged 3–18 years who use aided communication.
The FIATS-AAC comprises several dimensions, linked to the
framework of the International Classification of Functioning,
disability and health for children and youth (ICF-CY) from the
World Health Organization (2007). It includes key dimensions
of child and family functioning, such as face-to-face commu-
nication, the child’s behavior at home and functioning in
school, and the child’s self-reliance and need for supervision.
The FIATS-AAC is available in two versions, the original full-
form version and a short-form version, called FIATS-AAC38
(Ryan & Renzoni, 2019). The FIATS-AAC has been found to
have satisfactory internal consistency, test-retest reliability,
construct validity, and responsiveness (Delarosa et al., 2012;
Kron et al., 2018; Ryan et al., 2018).

The language of the FIATS-AAC is English, and thus not
suitable in a Norwegian context. However, given the import-
ance of following up on the effectiveness of AAC interven-
tions, using a family-centered approach, we decided to
translate the FIATS-AAC into Norwegian. Before introducing a
translated version of an instrument designed to measure the
outcomes of an intervention, it is important to ensure that it
is culturally and linguistically appropriate (Hambleton & Lee,
2013). Furthermore, it must be investigated if the translated
version of the instrument accurately measures the concept
of interest (i.e., the validity of the instrument) and consist-
ently gives the same results (i.e., the reliability of the instru-
ment) (Heale & Twycross, 2015).

Therefore, the aim of this study was to investigate
whether the Norwegian short-form version of FIATS-AAC,
called FIATS-AAC-No, is suitable for use in a Norwegian con-
text. The present study reports the psychometric qualities of
the FIATS-AAC-No and how FIATS-AAC-No was perceived by
families with children using aided communication and clini-
cians working with these families. Specifically, the aims of
the study were to investigate (a) the internal consistency of
the FIATS-AAC-No; (b) the factor structure of FIATS-AAC-No
compared to that found in the original version; (c) the valid-
ity of the FIATS-AAC-No, and (d) the views of parents and
clinicians regarding the usefulness of FIATS-AAC-No.

Method

Research Design

This cross-sectional study applied a mixed-method approach
known as a converging parallel design, in which quantitative

and qualitative data are collected simultaneously but ana-
lyzed separately (Creswell & Clark, 2017). To answer the first
three research questions, data from an online survey were
analyzed using a quantitative approach. To address the
fourth research aim, qualitative data from open-ended ques-
tions in the online survey as well as information from the
small group interviews were analyzed.

The Norwegian Center for Research Data granted ethical
approval of the study (2019/#632418). In addition to this
approval, it is required in Norway to obtain approval from
the Data Manager Officer of a hospital whenever patients are
recruited to a study. As the small group interviews involved
parents of patients at a University Hospital, ethical approval
for the study was therefore also obtained from the Data
Manager Officer of the hospital.

Researchers

The first and second author, who at the time of the study
were master�s students in Education Science, and the third
and the fourth author, both psychologists, participated in the
research. In addition to the four authors, two more psycholo-
gists were involved in translating the FIATS-AAC into
Norwegian. All four psychologists had extensive experience
from the fields of neuropsychology, child development, and
AAC, and one was bilingual with Norwegian and English as
native languages. The first and second author conducted the
survey and the small group interviews, analyzed data, and
were involved in the writing of the manuscript. the third and
fourth author also participated in analyzing data and writing
up the manuscript. In addition, a PhD candidate, external to
the project but experienced with qualitative research, was
paid to transcribe the interviews.

Participants

Participants were parents of children receiving AAC interven-
tions and clinicians working with children using AAC. Two
different groups of parents were recruited: one to the online
survey and one to the small group interviews. Clinicians
were only recruited to participate in the small group
interviews.

For parents recruited to the online survey, the inclusion
criteria were being a parent of a school-age child receiving
AAC interventions. School age was defined as children
attending Grades 1–10 (which comprise the mandatory part
of the educational system in Norway) and high school (which
comprise up to five years following mandatory education).
There were no specified exclusion criteria, but because the
parents were asked to complete an online survey, they were
expected to have sufficient literacy skills in Norwegian do
to so.

The parents were recruited to the online survey via three
approaches: via e-mails to schools and classes for children
with disabilities, via groups on Facebook1 and via clinicians a
University Hospital. First, e-mails were sent in December

1Facebook is a product of Meta, Menlo Park, CA
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2019 to 247 of the 422 municipalities (59%) in Norway,
including to all the 180 municipalities with more than 5000
inhabitants. The schools and classes for children with disabil-
ities were located all over Norway. The schools received
information about the study, including a link to the online
survey itself, and were asked to forward the information and
the link to relevant parents. It is not known how many
parents the schools contacted, but the recruitment process
resulted in 23 replies. In January and February 2020, informa-
tion about the study and a link to the survey were therefore
posted on three Facebook groups for parents of children
with disabilities in Norway (Løvemammaene with 9500 mem-
bers, Alternativ supplerende kommunikasjon with 1700 mem-
bers and Lillegull Emily’s verden with 5, 000 members). This
resulted in a further 19 replies. Finally, parents attending an
AAC course at a University Hospital were provided with infor-
mation about the study from the clinicians giving the course,
which resulted in five more respondents. When the survey
was closed in February 2020, a total of 47 respondents had
completed the online survey, of which 40 were mothers, five
fathers, and two other caregivers.

Participants in the small group interviews were parents
and clinicians, recruited from the same University Hospital
that ran the AAC course. The parents were at the hospital as
their children participated in a training program including
AAC interventions. The clinicians were recruited from the
staff providing the AAC interventions. Two parents and two
clinicians gave signed consent to participation.

Measures and materials

The measures comprised the online survey, which was com-
posed of three questionnaires, and the semi-structured inter-
view guide for the small group interviews.

Online Survey questionnaires
The online survey comprised three questionnaires answered
by parents (a) a demographic questionnaire designed specif-
ically for this study; (b) the Norwegian version of the short-
form of the FIATS-AAC, called the FIATS-AAC-No; and (c) the
BAC Communicative Functions questionnaire. The online

survey utilized Nettskjema2, a free web tool for data collec-
tion available for students and employees at universities in
Norway, which allows for secure storage of sensitive data.

Demographic Questionnaire. This questionnaire was
designed for this study and comprised questions about back-
ground information, i.e., the child’s age, gender, diagnosis,
and use of communication systems. The parents could also
answer an open-ended question at the end, asking if they
had any further comments.

Fiats-AAC. The FIATS-AAC-No comprise 37 items from seven
domains: Behavior (five items), Education (four items), Face-
to-face Communication (eight items), Self-reliance (five
items), Social versatility (five items), Security (five items), and
Supervision (five items) (see Table 1). Each item is a state-
ment that describes the child or family. For example, a state-
ment like “My child tells me what she/he wants” describes
the child’s communicative functioning, while the item “I
must take my child with me when I go from one room to
another” concerns the impact the child’s condition has on
the family. Parents use a Likert scale with seven grades to
indicate their degree of agreement with each item, ranging
from strongly disagree (1) to strongly agree (7).

In the Norwegian version, FIATS-AAC-No, there are four,
not five, questions pertaining to education, thereby resulting
in one item less than in the original short-form version, i.e.,
FIATS-AAC38. The item “My child participates in the class-
room” was accidentally omitted in the online survey, which
was regrettably only discovered after data collection was
completed. However, in another item included in FIATS-AAC-
No, the translation into Norwegian ensures that the item
covers somewhat more than the original item. In the item
“my child participates in community activities”, the
Norwegian term “nærmiljøet” is somewhat broader than the
original “community activities”, as the term “nærmiljøet” liter-
ally translates “the environment close by”. This ensures that
also the Norwegian version includes an item covering the
child’s participation in activities outside of the home.

Table 1. Domains, Definition and Numbers of Items in the Full-form Version (FIATS-AAC), Original Short-form Version (FIATS-AAC38), and the Norwegian Version
(FIATS-AAC-No)

Domains Definition FIATS-AAC FIATS-AAC38 FIATS-AAC-No

Child-related domains
Behavior Degree to which the child engages in appropriate behavior 6 5 5
Contentment Degree to which the child is content during the day 7 Not included Not included
Doing activities Degree to which the child has control over his/her own actions 5 Not included Not included
Education Degree to which the child is succeeding in school 7 5 4
Face-to face communication Degree to which the child converse with others 8 8 8
Self-reliance Degree to which the child performs activities independently 7 5 5
Social versatility Degree to which the child interacts with others 7 5 5

Parent and family-related domains
Caregiver relief Degree to which parent manages caregiving responsibilities 9 Not included Not included
Energy Degree of energy needed to assist the child 7 Not included Not included
Family roles Degree to which family members are involved in caregiving activities 7 Not included Not included
Finances Degree to which the family is free from financial stress 5 Not included Not included
Security Degree to which parent is free from worry about the child�s safety 7 5 5
Supervision Degree to which the child is free from attention from family members 7 5 5

Total number of items 89 38 37

2Nettskjema is offered by TSD (Tjeneste for Sensitive Data), which is owned
by the University of Oslo, Norway
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BAC Communicative functions. The BAC Communicative
Functions is a questionnaire for parents where they evaluate
their child’s communicative skills. It was developed as part of
the international project, Becoming an aided communicator
(von Tetzchner, 2018), in which 29 researchers from 16 differ-
ent countries participated. It consists of 72 items pertaining
to the child’s communication, where the parent should
evaluate to which degree it is easy for the child to express
something. Items include communicative functions such as
greeting, confirming, expressing, commenting, and joking.

Small Group interview
In the small group interviews a semi-structured approach
was used. The parents and the clinicians were asked about
how the FIATS-AAC-No was perceived, whether they found it
useful, how they experienced filling out the FIATS-AAC and
whether they had any concerns or other comments. The dis-
cussions from the small group interviews were audio
recorded using the Nettskjema Dictaphone app3, which
allows for secure storage of sensitive information.

Procedures

Adapting FIATS-AAC-No. The adaptation for Norwegian
usage followed recommendations from The International
Test Commission (2017). The translation process comprised
of three phases (a) a translation from English to Norwegian
of the long form of FIATS-AAC; (b) a back translation into
English of the final version from phase one; (c) minor adjust-
ments after feedback from the original developers. In the
first phase, four translations were performed independently
and then compared. The intraclass correlation coefficient
(ICC) for the four translations was ICC¼.59, 95% CI [.44, .72].
There was full consensus between the four reviewers on 13
items and between three reviewers on another 30 items. The
main reason for divergence were choice of wording, for
example if it was more correct to say “to aid” or “to support.”
All items disagreed upon were discussed until 100% agree-
ment was reached. The final version was translated back
from Norwegian into English and sent to the developers, and
some very minor linguistic corrections were made following
their feedback.

Small group interviews. Two interviews were conducted,
one with two parents and one with two clinicians. Both inter-
views were led jointly by the first and second author and
were conducted in a quiet room at the University Hospital.
Each interview lasted approximately half an hour. Ahead of
the interviews, the FIATS-AAC-No was mailed to the partici-
pants, as it was not known to either parents or clinicians at
the time of the study. The parents were requested to com-
plete the questionnaire with their own child in mind, while
the clinicians were asked to familiarize themselves with it,
but not requested to fill it out.

Analyses

All statistical analyses were performed using IBM SPSS version
26.0. As the responses from the FIATS-AAC were normally dis-
tributed with a non-significant Kolmogorov-Smirnov test of
normal distribution, p¼ .200, parametric tests were chosen.

Reliability. To investigate internal consistency, Cronbach’s
alpha (a) was calculated. A Cronbach’s alpha value of �.90 is
generally regarded as satisfactory for instruments to be used
clinically (Bland & Altman, 1997).

Validity. Construct validity was explored with a factor ana-
lysis, applying a principal components analysis with oblimin
rotation. Prior to this, suitability for factor analysis was con-
firmed using the Kaiser-Mayer-Olkin measure. To investigate
content validity, the correlation between FIATS-AAC-No and
BAC Communicative Functions was computed. Correlations
above .75 are considered acceptable (Koo & Li, 2016). As
data on the reliability and validity of the BAC
Communicative questionnaire is not yet published, the
internal consistency of this questionnaire was also investi-
gated. The rationale for choosing to use the BAC
Communicative Functions questionnaire despite the lack of
psychometric information was that the there are no other
measures of aided communication use among school-aged
children available in Norwegian, and that the BAC study also
included young Norwegian aided communicators.

Inductive Content analysis. The responses to the open-
ended question from the demographic questionnaire in the
online survey were copied and collected in one document.
The two group interviews were transcribed. The responses
the parents gave on the survey (PS) and the transcriptions of
the interviews with the parents (PI) and clinicians (CI) were
then gathered in one document (hereafter referred to as
“the transcript”), using line numbering to be able to later
identify the source of a citation. The transcript was not trans-
lated from Norwegian into English before analyses, so as not
lose important details and nuances in the process.

The transcript was explored using the inductive content
analysis (Hsieh & Shannon, 2005). The analysis involved several
steps. First, the transcript was read several times by the first
and second author, independently of each other. The tran-
script was marked to identify central themes and topics, in
the first round the explicitly expressed ones and in later read-
ings also the latent content (Miles et al., 2020). After several
readings, the two readers had each identified text units that
contained meaningful content. The content of a text unit was
then condensed and coded (see Table 2). All statements con-
cerning the FIATS-AAC-No and how it was perceived were
coded, using different colors to be able to keep track of the
analyses. For example, a parent said “I think it should be
specified what is meant by communication. I was unsure if
communication includes body language, gestures and hand
guiding.” The condensed meaning of what the parent said
was identified as “what is meant by communication?” and it
was coded as ‘need for concept definitions’ (see Table 2).

3Nettskjema Dictaphone app is offered by TSD, which is owned by the
University of Oslo, Norway
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All statements pertaining to the need for concept definitions
were marked in the same color.

The codes were then evaluated in light of the purpose of
the research question, which was to gain insight into the per-
ceived usefulness of the FIATS-AAC-No. The content, condensed
meaning, and codes identified by the first and second author
were compared, organized and discussed. The condensed
meaning and codes were then discussed with the last author
until consensus was reached regarding identified codes. Lastly,
they were organized into three main categories. After comple-
tion of all analyses, the results were translated into English.

Results

The majority of parents answering the online survey were
parents of children in Grades 1–7 with a diagnosis of cerebral
palsy, autism spectrum disorder and intellectual disability. They

reported that most of the children used a high-tech communi-
cation device, either alone or in combination with manual
signs, and used AAC both at home and school (see Table 3).

Research Aim 1

The first research aim focused on the reliability of the FIATS-
AAC-No, which was investigated exploring the internal consist-
ency. The Cronbach’s a was .90 for the 37 items included in
FIATS-AAC-No. An item analyses showed that all items should
be retained, as a � .89 for all individual items. Cronbach’s a
was .96. for the BAC Communicative Functions questionnaire.

Research Aims 2 and 3

These research aims addressed the construct and content
validity of the FIATS-AAC-No. The construct validity of the

Table 2 Structure of the Content Analysis of Transcripts of Parents and Clinicians’ Reported Experiences of Using FIATS-AAC-No

Category Code Condensed meaning Excerpt from transcription

Complexity Effect of AAC Why do AAC interventions
not have an effect?

“Yes, so there will always be an evaluation then, of why it does
not work. Why does it not work? Because.. the child’s
development is so slow that we cannot get much further?
Or does it not work because… yes..” (PI 129–131)

Concept definitions Need for concept definitions What is communication? “I think it should be specified what is meant by
communication. I was unsure if communication includes
body language, gestures and hand guiding” (PS 6–7)

Influence of AAC
on the family

Considerations when using
an outcome measure

The scale does not represent
how hard it is to be a parent
of a child needing AAC.

“In a way… it is important that the scale does not represent
how hard it is. Because, if you are told that it is so hard
every day, then it is very hard” (PI 434–436)

PI: parent interview; PS: parent survey.

Table 3. Characteristics of Children as Reported by Parents Responding to Online Survey (N¼ 47)

Characteristics n (%)

Sex
Boys 25 (53)
Girls 22 (47)

Education
Kindergarten 3 (6)
Mandatory education, Grades 1–7 30 (64)
Mandatory education, Grades 8–10 6 (13)
High school 8 (17)

Diagnoses
Intellectual disability 18 (38)
Cerebral palsy 5 (11)
Cerebral palsy and intellectual disability 4 (9)
Cerebral palsy, intellectual disability, and autism spectrum disorder or sensory impairment 4 (9)
Autism spectrum disorder 4 (9)
Autism spectrum disorder and intellectual disability 11 (23)
Sensory impairment 1 (2)

AAC used
None 3 (6)
Manual signs 12 (26)
Low-tech devices 1 (2)
High-tech devices 13 (28)
Manual signs and low-tech devices 1 (2)
Manual signs and high-tech devices 15 (32)
Low-tech and high-tech devices 1 (2)
Manual signs, low-tech and high-tech devices 1 (2)

Places where AAC is used
Only at home 3 (6)
Only at Kindergarten/schoola 8 (17)
At home and at Kindergarten/school 16 (34)
At home, at Kindergarten/school and at respite facility 13 (28)
At home, at Kindergarten/school and at after-school activities 1 (2)
At home, at Kindergarten/school, at respite facilities and during after-school activities 6 (13)

a School includes mandatory education (Grades 1–10) and high school.
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FIATS-AAC-No was investigated by examining the factor struc-
ture. A four-factor solution fitted the data best. This was deter-
mined based on an examination of the scree plot and on
number of items with factor loadings >.10. The factors were
named Social Competence/Communication, Education, Behavior
and Supervision (see Table 4), where Communication was a
shortening of the factor named Face-to-face Communication
used in the original FIATS-AAC.

The content validity was investigated by examining the cor-
relation between FIATS-AAC-No and the BAC Communicative
Functions questionnaire. The correlation between the instru-
ments was significant, r(46df) ¼ .74, p < .001 (see Figure 1).
Removing all items from FIATS-AAC-No not directly related to
the child’s communication, increased the correlation to r(46df)
¼ .77, p <.001. The correlations between the four identified

factors of FIATS-AAC-No and BAC Communicative Functions
varied between .31 and .75 (see Table 5).

Research Aim 4

The final research aim concerned how useful the parents and
clinicians experienced FIATS-AAC-No to be. Analyzing the tran-
scripts, an initial 14 codes were identified. From these codes
emerged three main categories, labeled (a) concept defini-
tions; (b) influence of AAC on the family; and (c) complexity.

Concept Definitions. Parents and clinicians reported that
central concepts such as communication, to tell, and family
were not defined and that it made them unsure when filling

Table 4. Factor Structure of the FIATS-AAC-No

Items from FIATS-AAC-No

Factors of FIATS-AAC-No

Social competence/communication Education Behavior Supervision

My child lets me know if something is wrong .762
I find it easy to play with my child .741
My child socializes with other at mealtime .718
My child tells me what she/he wants .714 .391
My child communicates with people with whom she/he is less

familiar
.683

My child tells me when she/he feels sick .673 .303
My child tells me about her/his day .660 .380 .489
My child tells me when she/he is afraid .629
My child plays with friends .618 .423 .503
My child behaves well around me .613 .377
My child converses well with friends .569 .539 .331
Everyone in my family knows how to communicate with my child. .313
My child is proud of her/his schoolwork .773
My child is well behaved at school .619
I am satisfied with my child�s achievement of personal goals at school .595
My child is performing well at school .423 .565
My child�s teacher is satisfied with my child�s performance in school .564
My child can phone for help in an emergency .510 .478
If my child got lost, she/he could ask someone for directions .371 .505 .487
My child acts appropriately toward other family members .787
I am concerned about the way my child behaves .345 .729
My child knows how to take turns during conversations .352 .686 .368
Being independent improves my child�s self-esteem .664
My child communicates with family members .391 .642
My child likes to be independent .629
My child knows how to keep a conversation going .457 .626 .401
My child disrupts their classmates .499
My child participates in community activities .340 .476
I must take my child with me when I go from one room to another .769
I am concerned about my child�s safety when she/he is left alone .304 .445 .609
My child needs help from others when communicating .602
My child communicates with other people on the phone .506 .437 .594
My child needs me nearby to do many activities .565
My child�s independence is increasing .385 .508
My child communicates her/his ideas .458 .500
I have little time to get chores done around the house .350 .447
My child wants to be with me when I leave the room .351

Colors refers to factors in original English version of FIATS-AAC: behavior¼ yellow, education¼ blue, face-to-face communication¼ red, security¼ green, self-
reliance¼ purple, social competence¼ orange, supervision¼ grey.

Table 5. Correlations Between Factors of FIATS-AAC-No and the BAC Communicative Functions.

Variable BAC communicative functions

Factor 1 from FIATS-AAC-No: Social competence/communication .75��
Factor 2 from FIATS-AAC-No: Education .31�
Factor 3 from FIATS-AAC-No: Behavior .34�
Factor 4 from FIATS-AAC-No: Supervision .57��
�p < .05, ��p <.01

AUGMENTATIVE AND ALTERNATIVE COMMUNICATION 175



out the scale. For example, parents’ reported that they were
unsure if ‘my child communicates’ was to be understood as
something else than “my child tells”; specifically, if “to tell”
only included expressions involving language in some modal-
ity. Some parents seemed to understand “to tell” as any form
of verbal and non-verbal communication, others as it involv-
ing use of speech. As one parent commented in the survey,
“When one has a family member without speech, it is difficult
to relate to what is meant by to tell”. For the concept family,
it was expressed uncertainty if this referred narrowly to a trad-
itional nuclear family with two parents and siblings, or if it
was to be understood as a wider concept also encompassing
half- and stepsiblings, stepparents, grandparents, and so forth.
Furthermore, some parents reported that the categories on
the Likert scale was confusing, as they did not know what it
implied to partially agree or disagree. Some parents expressed
a wish for a “not relevant” as an answer option.

Influence of AAC on the family. The second category
related to the families’ experiences of how AAC influences
the family. Parents reported that completing FIATS-AAC-No
was challenging. When asked to provide a measure of their
child’s functioning, they were reminded of the deficits and
this gave rise to a sense of sorrow. The scale also reminded
them that having a child using aided communication is
stressful. Items that fit poorly with their everyday life was
experienced as provocative. However, the parents also
stressed that these experiences were not unique to FIATS-
AAC-No, but something they often felt when completing
questionnaires. In the survey, one parent commented “but
we as parents fill out so many questionnaires, and it is quite
common that they fit poorly with how our everyday reality
is. And it becomes increasingly irritating, I notice.”

Complexity. The third category reflected the complexity
involved both in introducing and following-up AAC. Here
there was a difference in responses between parents and

clinicians. The clinicians were concerned with whether the
FIATS-AAC-No would make it possible to determine if a lack
of progress was due to the interventions implemented or
the child’s developmental potential. The parents focused
more on the importance of follow-up of suggested interven-
tions. Clinicians also expressed that this was an important
issue, and expressed that parents played a central role
related to that. They also expressed concern that there is too
little support of parents of children needing AAC, exempli-
fied by the following quote from a clinician:

“I am thinking about sign language for the deaf, which I use. .
How comprehensive sign language education is, both they and
the persons related to them has a right. I have no idea how
many hours, but it is not few. And it is not like, that you attend a
one-day course, and then you are expected to [pause]… no,
now you should be able to develop your child’s language on
your own. Go ahead!”

The clinicians also expressed that for FIATS-AAC-No to be
experienced as a useful tool to evaluate implemented AAC
interventions, the questions should preferably be more spe-
cific and related to the devices and recommendations made
for a particular child.

Discussion

The aim of FIATS-AAC, and consequently of FIATS-AAC-No, is
to measure if and how AAC interventions affect children
using communication systems and their families, and
whether the interventions implemented are effective.
Children needing AAC is a very heterogeneous group, which
implies that it is inherently difficult to develop an instrument
that is suitable for everyone and still specific enough to yield
useful information.

The results show that the reliability and validity of the
FIATS-AAC-No is satisfactory. The expectation of a Cronbach’s
a �.90 was fulfilled, no items needed to be removed to
increase internal consistency, and the correlation with
another measure of communicative functioning, the BAC

Figure 1. The Relationship between Mean scores on FIATS-AAC-No and BAC Communicative Functions
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Communicative Functions, was .74. Initially, we had hoped
that this correlation would be above .75, but the difference
is so small that it is negligible. The BAC Communicative
Functions is about parents’ perceptions of their child’s com-
municative skills, and concerns how parents experience that
their child can use aided language to communicate about
different topics, for different purposes and in different situa-
tions (von Tetzchner, 2018). It therefore does not cover all
the factors that FIAT-AAC-No does, which in addition to the
child’s communicative skills also measures the functional
effect of implemented interventions on children and their
families. This was supported by finding that the correlations
between the factors of FIATS-AAC-No and the BAC
Communicative Functions was highest for the factors of
FIATS-AAC-No most concerned with interpersonal communi-
cation and that the correlation coefficient increased to .77
when removing all items from FIATS-AAC-No not directly
related to the child’s communication.

The factor structure of the FIATS-AAC-No was examined,
and four factors were found to describe the structure best.
The diagnostic groups included in the present study is com-
parable to those of the original study. The dimensions in the
original FIATS-AAC38 were created by reviewing AAC litera-
ture, and seven content specialists (five AAC clinicians and
two parents) selected the items for each of the seven dimen-
sions or domains using correlational analyses (Delarosa et al.,
2012; Ryan & Renzoni, 2019). In the present study, a factor
analytic approach was used. The difference in methodo-
logical approach, as well as cultural and linguistic differences
between Norway and Canada, explains why there is not a
complete overlap between our factors and the original
dimension. For example, we found that an item which in
Norway was regarded as a measure of communication (i.e.,
my child tells me when he/she is afraid) was defined as a
measure of safety/security in the original version. For the
present purpose, it is important that it was possible to iden-
tify theoretically meaningful commonalities between the
items loading on each of the four factors identified in the
FIATS-AAC-No, a finding that gives evidence of a satisfactory
construct validity.

Satisfactory psychometric qualities are no guarantee of
clinical usefulness. We therefore explored the views of
parents and clinicians regarding the use of FIATS-AAC-No.
The informants perceived the instrument as potentially clinic-
ally meaningful but also identified some barriers that needed
to be addressed before launching the FIATS-AAC-No. For
example, it should be made clear that unless explicit in the
statement that something should be expressed with speech,
all modes of expressive communication could be used.
Idiosyncratic gestures, signs, symbols, and writing may be
included when the question is about whether a child is able
to tell something or not. However, telling does not extend to
the emotional expression or the body language of a child for
items such as my child tells me when she/he feels sick. The
importance of this definition is illustrated in some potential
inconsistencies found in the answers provided by the parents
in the survey. For example, whereas 81% indicated that the
child could communicate with family members, only 26%

indicated that the child could tell about his/her day. The
concept communication therefore seems to be interpreted
more broadly than when the word telling is used. This is
important to acknowledge when interpreting the results and
evaluating a child’s progress. Considering the clinicians
expressed need for the FIATS-AAC-No to be more specific, it
might be necessary to a priori define precisely what consti-
tutes both telling and communicating in relation to the spe-
cific child. Furthermore, the concept of family in this context
should be defined, as it could be understood as either those
family members that the child is living together with or as
family members whom the child encounters on a fairly regu-
lar basis, for example uncles or grandparents. Research use
requires a clear definition. In clinical use, it is more important
that the individual parent/caregiver FIATS-AAC-No use the
definition of family in a consistent manner.

In translating the instrument, linguistic and cultural differ-
ences were considered to ensure that the adapted version
was appropriate for use in Norway (Hambleton & Lee, 2013).
For example, in Norway questions concerning finances and
service provision would need to take into account that all
educational and health care services, as well as all communi-
cation devices, are provided free of charge. A cultural-linguis-
tic difference between Canada and Norway emerged in
relation to the wording on the Likert scale. Very few of the
Norwegian respondents used the end points strongly dis-
agree and strongly agree. In the interview with parents, one
parent expressed that “if you agree, you cannot agree more”.
It is possible that this reflects to the Norwegian sentiment of
regarding modesty as a virtue (Bromgard et al., 2014).
However, a seven-item scale may enable detection of subtle
differences from test to retest (Ryan & Renzoni, 2010). We
rather suggest changing the wording of the answer options
in Norwegian from strongly to completely disagree/agree, as
that may reflect the Norwegian manner of expressing agree-
ment better. Adding the answer option not relevant might
also be considered.

Clinical Implications

Having an instrument that makes it possible to measure of
the effects of AAC interventions is very important for clinical
practice. However, an important concern that emerged from
the study was the stress parents may experience when com-
pleting questionnaires such as FIATS-AAC-No. This speaks to
the importance of carefully selecting which instruments to
ask parents to complete, of carefully considering assessment
time points, and of the need for thorough explanations to
the parents. Leaving parents with a sense of sorrow over
abilities or skills the child is lacking, as well as frustrated
about being asked irrelevant questions is clearly not good
clinical practice. The clinician should take the time needed to
explain that the purpose for FIATS-AAC-No is to identify the
child’s achievements, evaluate the interventions and ensure
that the intervention strategies are in accord with the child’s
progress and in the best interest of the child. Framed in this
manner, the FIATS-AAC-No can be viewed as an instrument
for promoting the development and mastery of the child.
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For the FIATS-AAC-No to function as an instrument meas-
uring the outcome of an intervention, it is important to
administer it before or at the very beginning of the interven-
tion, as well as at regular intervals after implementation of
the intervention. To ensure reliable results, it is recom-
mended that the FIATS-AAC-No is administered in the same
format each time (i.e., as an online questionnaire, a paper-
and-pencil format, or as an interview). In a study investigat-
ing the responsiveness of the instrument, the interval was
12weeks after the child received the communication device
(Ryan & Renzoni, 2019). In a clinical setting, that might be
too short a time interval and not feasible due to limited
resources (Knudsen et al., 2022). For example, in Norway,
where it is a stated aim that all children should have equal
access to health services and it is detailed when this should
happen, we have suggestions for assessment intervals for
the largest groups of children needing AAC. For school-aged
children with cerebral palsy it is recommended that commu-
nication is assessed at least at 5–6, 12–13 and 15–17 years of
age (Andersen et al., 2022), for school-aged children with
Down syndrome it is recommended that communication is
assessed at 5–6 and 10–12 years of age (Østby & Halvorsen,
2017) and for children with autism spectrum disorder an
assessment of language and communication should at the
minimum be conducted as part of the diagnostic assessment
(Oslo University Hospital, 2019). It is obviously too long a
time interval to assess effect of an intervention years after
implementation, but it might be realistic to assess outcome
within the first year following the implementation and then
to repeat it when children come for reassessment.

Limitations and future directions

The combination of quantitative and qualitative approaches
made it possible to evaluate the psychometric properties of
the FIATS-AAC-No and gain insight about how the instru-
ment was perceived by parents and clinicians. The nuances
this brought to the discussion are considered a strength. A
limitation of the study is the rather low number of partici-
pants and the lack of longitudinal data. Even though infor-
mation about the survey was mailed to schools in 247
municipalities and posted on Facebook groups with more
than 16, 000 members, we received only 42 responses via
these two recruitment approaches. This probably reflect the
demanding everyday life of parents who care for children
who use AAC. Furthermore, there is a need for further stud-
ies using FIATS-AAC-No to estimate the test-retest reliability
of the scale and whether it is able, in a Norwegian context,
to reveal the effects of interventions over time. This requires
studies applying a longitudinal design.

Conclusion

The aim of the study was to investigate whether the
Norwegian short-form version of the outcome measure
FIATS-AAC, i.e., FIATS-AAC-No, is suitable for use in a
Norwegian context. The findings indicated that FIATS-AAC-
No shows promise as a reliable and valid measure of parents’

assessment of AAC interventions. Furthermore, both clini-
cians and parents agreed that there is a need for a standar-
dized outcome measure based on a family-centered
approach, thus strengthening the clinical rationale for initiat-
ing the use of FIATS-AAC-No in Norway.

The parents’ responses provide valuable information
about how parents may experience having to complete
questionnaires, which inevitably illuminates the child’s diffi-
culties as well as achievements. Furthermore, the findings
show that key concepts used in a questionnaire need to be
defined, as parents and clinicians may apply different inter-
pretations when using the scale.

The FIATS-AAC-No is intended to be used when initiating
interventions and when evaluating after some time whether
the interventions work as intended, and whether changes
are required. A potential benefit of using the FIATS-AAC-No
is that the Norwegian welfare system provides children with
free access to health care services (The Norwegian Ministry
of Health and Care Services, 1999), special needs education
(The Norwegian Ministry of Education, 1998) and communi-
cation devices (The Norwegian Ministry of Labor and Social
Affairs, 1997). This secures follow-up of all families with a
child who needs AAC, independent of the family’s economic
resources. If the FIATS-AAC-No is utilized widely in the
Norwegian context, it may also have the potential to provide
large-scale data on the effect of AAC interventions in a
national sample, including how the interventions are per-
ceived by the families involved. This information would be
beneficial and of interest to researchers and clinicians also in
other countries.
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