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Abstract.
BACKGROUND: Lack of parental knowledge about augmentative and alternative communication (AAC) systems and how to
incorporate them into daily life can be a barrier to AAC use. To support children who are learning an AAC system, parents must
understand how to model communication during naturally occurring activities.
OBJECTIVE: The objective of the study was to examine the effects of parent instruction on modeling AAC use in naturally
occurring activities.
METHODS: An eight-step instruction model was used to teach four parents of children who use AAC to provide partner-
augmented input (PAI) using the core vocabularies on their children’s speech-generating devices (SGDs) during core family
leisure activities. Communication Sampling and Analysis (CSA) was used to compare parent and child language at pretest and
post-test.
RESULTS: All parents demonstrated the ability to perform all of the components of successful PAI (slow rate, model, respect
and reflect, repeat, expand, stop) as determined by review of an observation checklist completed during coaching sessions. Parents
significantly increased percentage of utterances modeled on their children’s SGDs between pretest and post-test measures. The
percentage of unique words modeled (i.e., type-token ratios) by each parent suggests variety in models at post-test. Three of four
child participants demonstrated increases in unique words used following parent instruction.
CONCLUSIONS: Parent instruction can increase parent modeling and child SGD use.

Keywords: Augmentative and alternative communication, complex communication needs, family-centered practice, parent in-
struction, augmented input

1. Introduction

Augmentative and alternative communication (AAC),
the supplementation or replacement of natural speech
and/or writing using aided and/or unaided symbols [1],
can be invaluable in helping children with complex
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communication needs express themselves at home.
However, providing the appropriate piece of technol-
ogy alone does not ensure successful communica-
tion [2]. Rather, the success of a communication inter-
action between a person using AAC and a communi-
cation partner will depend heavily on the skills of the
communication partner [3]. “Being an effective com-
munication partner or AAC facilitator is not intuitive.
It often requires one to change long-established, un-
conscious ways of communicating” [4, p. 12]. Inter-
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action patterns of communication observed in parents
of children using AAC often include controlling the
topic, dominating conversational turns, and being more
directive by requiring specific responses [5,6]. These
behaviors may affect communication development in
children with complex communication needs [7].

Educating significant communication partners (e.g.,
parents, teachers) can be of great benefit in increasing
participation in daily interactions by individuals using
speech-generating devices (SGD) [8,9]. Recent analy-
ses of communication partner training programs sug-
gest that there is consistent evidence that communica-
tion partner instruction improves both the skills of part-
ners and of people who use AAC [10,11]. Furthermore,
research suggests that communication partner training
can be used effectively as an intervention strategy for
individuals using AAC [10].

Young children spend most of their waking hours
at home, making family members key communication
partners. Well-informed, well-educated parents can be
valuable to a child who is learning an AAC sys-
tem [12–14]. Parents are not only frequently acting as
interventionists, but they are also important commu-
nication partners of a child using AAC. Furthermore,
families are critical to evaluating the effects of AAC
intervention [15]. Family involvement is also often the
only constant in public school systems facing critical
shortages of speech-language pathologists (SLPs) and
frequent staff changes [16,17].

Family-centered care has become preferred practice
for a variety of medical and educational programs, in-
cluding those serving individuals with developmental
disabilities [18] and the importance of family-centered
practice has also been acknowledged in the provision
of AAC services [19–21]. Family-centered practice is
characterized by recognizing family diversity, respect-
ing families, treating them with dignity, sharing infor-
mation, and engaging in professional/parent collabora-
tions [18,22]. In studies designed to assess family per-
spectives on AAC, parents rated the need for increas-
ing knowledge of assistive devices as a priority [19,20]
and reported lack of knowledge about AAC systems
and how to incorporate them into daily life as a barrier
to AAC use [23]. Family satisfaction has been found
to increase when clinicians recognize parent needs and
provide guidance regarding AAC [20,21,23] and fail-
ing to recognize issues important to families can lead
to dissatisfaction and device abandonment [24].

Parent education is one method used to increase
family knowledge regarding children’s SGDs. “Parent
education (or parent training) broadly refers to pro-

grams or trainings designed to provide parents with
information or teach them skills” [25, p. 96]. Parents
of children with autism spectrum disorder and devel-
opmental disabilities have successfully demonstrated
the ability to implement a variety of language teaching
strategies following participation in parent education
programs [26,27]. Furthermore, a recent meta-analysis
of parent-implemented language interventions demon-
strated significant positive outcomes on receptive and
expressive language skills, receptive and expressive
vocabulary, expressive morphosyntax, and rate of com-
munication in their children when compared to a con-
trol group [28].

Live and online parent training in AAC has been
linked to positive changes in children’s communica-
tion [29–31]. Parent-implemented naturalistic behav-
ioral interventions such as Joint Attention Symbolic
Play Engagement and Regulation (JASPER) combined
with use of a speech-generating device (SGD) resulted
in improvements in spontaneous communicative utter-
ances, novel words, and comments [32]. Parent train-
ing in AAC has also been shown to increase par-
ent provided communication opportunities, child com-
munication, and parent responses to child communi-
cation [30]. In addition, increases in family comfort
level with operating an SGD, supporting communica-
tion [21,29] and feelings of successfully interacting
with their children [33] have been reported. Parent sup-
port has been identified as a contributor to positive out-
comes for individuals who use AAC [34,35]. When
families are not given adequate support regarding in-
tegrating an AAC system into a child’s daily activi-
ties, problems can arise and the AAC system may be
viewed as a burden. Negative family attitudes and per-
ceptions can become barriers to AAC implementation
and lead to device abandonment [23,36,37]. Kaiser and
Wright [38] suggest that to adequately support chil-
dren who are learning language using an AAC sys-
tem, adults must have specific skills in three different
areas: 1) communication mode; 2); strategies for re-
sponding to children’s communication; and 3) strate-
gies for modeling.

Partner-augmented input (PAI), also referred to as
natural aided language, aided language modeling, or
aided language stimulation, is a modeling strategy
whereby communication partners use the child’s AAC
system themselves by pointing to the symbols on
the child’s SGD while simultaneously talking. “Aug-
mented input can be broadly defined as an umbrella
term for systematic modeling input from two or more
modalities, one of which must include the learner’s
AAC system” [39, p.157].
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PAI use (a) increases vocabulary comprehen-
sion [40]; (b) increases symbol comprehension and
produc- tion [41–43]; (c) increases production of
multi-symbol messages [44], (d) increases use of mor-
phemes such as past tense –ed and plural –s [45];
and (e) increases utterance length and complexity [46].
Overall, use of this strategy is associated with gains
in pragmatics, semantics, syntax, and morphology, and
is effective in individuals of varying ages, disabilities,
and language skills [47–49]. A recent review suggests
that PAI meets the criteria to be considered evidence-
based [50]. Little is known about the effects of parent
education in using PAI during routine daily activities
in the home.

Five training procedures have been commonly used
and associated with successful parent training pro-
grams. These include (a) verbal instruction and/or in-
struction manuals, (b) in vivo practice, (c) role play-
ing, (d) modeling by the trainer, and (e) reviewing
videos of intervention being implemented [51]. The
use of parent coaching, a collaborative effort between
an SLP and parent, is particularly important in inter-
ventions with children with complex communication
needs [33]. The literature on adult learning suggests
that the use of a combination of training elements re-
sults in optimal learner outcomes [52]. Parent educa-
tion programs were also found to be of greater benefit
when parents practiced the skills they learned on their
own children [53]. Finally, training was most effec-
tive when implemented in everyday, meaningful rou-
tines and activities [28,55]. Family leisure activities, in
particular, “offer a rich, naturally occurring context for
AAC intervention” [54].

In 2005, Kent-Walsh and McNaughton proposed an
eight-step instruction model for use with communica-
tion partners of people who use AAC [3]. They sought
to increase attention paid to the instructional meth-
ods that have been associated with instructional suc-
cess. They stressed the need to identify evidence-based
procedures for communication partner instruction in
AAC. This model includes multiple training elements
seen in successful parent training programs including:

1. Pretest and Commitment to Instructional Pro-
gram;

2. Strategy Description;
3. Strategy Demonstration;
4. Verbal Practice of Strategy Steps;
5. Controlled Practice and Feedback;
6. Advanced Practice and Feedback;
7. Posttest and Commitment of Long-Term Strategy

Use;

8. Generalization of Targeted Strategy Use.
This instruction model has been used successfully

to train instructional assistants in school environ-
ments [56,57] and parents [58,59]. Increases in child
AAC use following partner training were reported.
However, the previous studies using this model (a) Fo-
cused on a single activity, storybook reading, an ac-
tivity that may not occur frequently in all homes; and
(b) The studies incorporated activity-based communi-
cation displays (ABCDs) created specifically for the
reading activities rather than the child’s existing SGDs,
thus limiting the likelihood of generalization. Further-
more, the studies reported limited data regarding par-
ent modeling behaviors. In 2017, Senner and Baud suc-
cessfully used this instruction model to teach school
staff to provide PAI throughout the school day on a
child’s existing SGD [60]. However, there is a paucity
of research on using the model to teach parents to
incorporate PAI into naturally occurring activities at
home.

The objective of the study was to examine the effects
of parent instruction on modeling AAC use in naturally
occurring activities.

2. Methods

This project was approved by the Institutional Re-
view Board of Midwestern University.

2.1. Participants

Four parent-child dyads participated in this study.
All child participants met the following candidacy cri-
teria: (a) Utilized a dynamic display SGD to communi-
cate; (b) Used commercially available core vocabulary
(i.e., one with commonly-used, frequently-occurring
words) on the SGD; (c) Used direct selection with a
finger (i.e., physically pointed to or pressed a button)
to access the SGD; (d) Produced fewer than 10 intel-
ligible words using natural speech; (e) Lived with the
parent participating in the study 100% of the time; and
(f) Were between 5–10 years of age. The four child par-
ticipants ranged in age from 5;0 (years, months) to 9;6
(M = 6;11, SD = 2;8). Three children were male and
one was female.

Diagnoses, length of device use and language skills
varied. For additional information regarding the child
participants including specific diagnoses, devices, and
vocabularies used, see Table 1. For information about
child language skills, see Table 2.
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Table 1
Child demographic information

Participant # Gender Age Diagnosis SGD Vocabulary Length of device use
C1 M 6;5 Autism iPad1 LAMP WFL2 Full < 6 months
C2 M 9;6 Autism; dysgenesis of the corpus callosum Accent 10002 Unity2 84 Sequenced > 2 years
C3 M 6;9 Tracheostomy; vocal fold paralysis NOVA Chat3 10 WP4 60 > 2 years
C4 F 5;0 Developmental delay NOVA Chat3 10 WP4 42 Basic > 2 years

LAMP WFL2 – Language Acquisition through Motor Planning – Words for Life App. Unity2 – Unity Language System. WP4 – WordPower.

Table 2
Child language skills

Participant EASIC1 inventory Language skills observed Age ranges of
# administered observed skills

C1 Prelanguage Inventory Object permanence; rejecting/accepting objects; nonverbal expression for
object/action recurrence; using adult or tool to acquire a desired ob-
ject/action; problem solving; goal directed persistence; choice making.

Consistent skills through
9–12 mos; scattered skills
in the 12–24 mos

C2 Receptive II Inventory Identifying pictured representations of familiar people/objects; matching
pictures and objects; identifying object/pictures of objects by function;
responding to varied questions; categorizing objects/pictures; responding
to action commands.

Consistent skills through
36–48 mos; scattered skills
in the 48–72 mos

C3 Receptive II Inventory Categorization; matching; identification of nouns/verbs; responding to a
variety of questions; identification of categories/nouns/verbs within pic-
tures; identification of spatial relationships/prepositions in pictures.

Consistent skills through
48–72 mos

C4 Receptive I Inventory Identification of common objects/pictures of common objects by noun la-
bel; identification of familiar people/photos of familiar people by noun
agent; identification of body parts; responding to commands involving
body parts with verbal repetition; responding to commands involving two
objects with verbal repetition; matching identical pictures; identifying a
picture of an object by its function; responding to action commands.

Consistent skills through
24–30 mos; emerging skills
within 24–36 mos

1Evaluating Acquired Skills in Communication, 3rd edition.

Table 3
Parent demographic information

Participant Household income Education Ethnicity Employed outside # of other children Previous AAC
# of the home living at home training

P1 Under $46,960 Some college, no degree Latino, Spanish Origin Yes 2 No
P2 $46,960 to $140,900 Bachelor degree White No 2 Yes
P3 $46,960 to $140,900 Bachelor degree White Yes 1 Yes
P4 $46,960 to $140,900 Bachelor degree White No 1 No

All parents participating in the study were mothers
and all were married. None indicated any history of
hearing or learning difficulties. Parents self-selected to
participate in the study and were made aware of the
project via posted announcements, letters to local ther-
apists providing services to children with disabilities,
and social media. All parents had at least one other
child also living in the home. Two parents were em-
ployed outside the home and two were stay-at-home
moms. All had completed at least some college. Par-
ent income and previous training in AAC varied. See
Table 3 for specific parent demographic information.

2.2. Procedure

Informed consent was obtained for all participants,
including consent to videotape and collect data logs

from each speech-generating device. Prior to partic-
ipation in the study, parents were asked to complete
an online questionnaire regarding child and parent de-
mographic characteristics such as ethnicity, family in-
come, marital status, highest level of education, em-
ployment, and other children in the home. Parents were
also asked to rank a variety of core leisure activi-
ties, “common, low-cost, relatively accessible, and of-
ten home-based activities that families engage in fre-
quently,” [54, p. 314], on a scale ranging from 1 (never
or almost never) to 4 (always or almost always). In ad-
dition, detailed daily schedules were obtained for each
parent-child dyad. Evaluating Acquired Skills in Com-
munication (3rd ed.: EASIC-3), an inventory of com-
munication skills for children [61], was administered
to each child participant to document the child’s com-
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Table 4
SMoRRES mnemonic

Letter(s) Meaning Definition
S Slow rate Speak in a slow, clearly articulated manner
Mo Model Point to the symbol on the child’s device while simultaneously providing parallel-talk or self-talk
R Respect and reflect When the child communicates something through another modality (e.g., gesture, word approximation,

sign), respect, honor the communication, and reflect, model a word or phrase to communicate the same
thought or feeling without making the child repeat himself.

R Repeat Provide multiple models of targeted words in a variety of contexts.
E Expand Build on the child’s communication, adding 1–2 words and fixing any errors.
S Stop Stop-provide an expectant pause before, during or after your model to provide the child an opportunity to

communicate.

munication skills. Student clinicians determined the
appropriate starting level with guidance from a prin-
cipal investigator and administered the Pre-Language,
Receptive I and/or Receptive II skill assessments of
the EASIC-3 to each child participant as appropriate
to obtain an approximate understanding of the child’s
functional level of language and to aid in determining
appropriate modeling targets. During testing, student
clinicians received 100% supervision from one of the
principal investigators.

SGD data logging is the automatic recording of the
content and time of language events generated using
AAC systems. Data logging was activated on the par-
ticipants’ SGD at either the time of language testing or
at the time of the first pretest videotape, whichever oc-
curred first. In addition, the time was set on the SGD so
that data collected have the correct time stamp for later
analysis. SGD data were downloaded by the evaluators
and used to aid in language sample analysis. Between
one and three weeks prior to the initiation of training,
the principal investigators videotaped pretest sessions
in the home. Parents and children participated in three
of their core family leisure activities as indicated on
the questionnaire. Two separate pretests were collected
within a two-week period. Pretest activities lasted be-
tween 5:03 mins and 16:55 mins and had a mean length
of 10:08 mins.

Training began with parents participating in a 3-hour
group instruction session. During this session, parents
completed Step 1, Pretest and Commitment to Instruc-
tional Program. Each of the parents was asked to in-
dividually watch a pretest videotape of her interac-
tion with her child and to reflect on her own use of
the child’s SGD. Parents discussed their strengths and
weaknesses in providing PAI on the device with one of
the principal investigators. Parents also signed a writ-
ten commitment to training acknowledging that they
were committed to learning to provide PAI. On the
written commitment form they also set personal goals
(e.g., “Implement the respect and reflect strategy in

my modeling and give more/longer pauses as opposed
to prompting”). Step 2, Strategy Description, was also
conducted during the group training session via a Pow-
erPoint presentation which outlined what PAI is, why
it can be useful, and how to model on children’s de-
vices. Step 3, Strategy Demonstration, was conducted
via presentation of videotaped samples of PAI being
used by families at home.

Step 4, Verbal Practice of the Strategy Steps, was
completed using the SMoRRES (slow rate, model, re-
spect and reflect, repeat, expand, stop) mnemonic [60].
See Table 4. The parents labeled and described each
step aloud during the training with guidance from
the instructors to confirm that they understood the
strategies. The principal investigators also led parents
through rehearsal (i.e., vocal repetition of the strategy
steps) to aid caregivers in memorizing steps involved.

Each family member had a communication device
or app with the child’s page set to participate in Con-
trolled Practice and Feedback (Step 5). During con-
trolled practice, parents were asked to generate a vari-
ety of practice phrases on the devices as well as to gen-
erate phrases to model based on scenarios presented.
The scenarios related to activities at home and required
parents to think about what types of models they might
provide in the situations described (e.g., “Your child
pushes away a game you are playing. What could you
model on your child’s device to reflect his or her in-
tent?”)

Following the initial training session, families at-
tended eight to nine, once weekly 55-min coaching ses-
sions at the University Clinic with the student clinician.
During these sessions, student clinicians modeled de-
vice use during each of the three core family leisure ac-
tivities (Step 4) and parents had an opportunity to par-
ticipate in Controlled Practice (Step 5) and Advanced
Practice (Step 6) with a student clinician providing
coaching (i.e., collaborative live observation and feed-
back). Coaching was gradually faded by the student
clinician between Controlled and Advanced Practice.
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Core family leisure activities were unique to each dyad
but remained consistent throughout each week of the
training program. Activities included playing a game,
eating a snack, watching a video, playing with bub-
bles, doing a puzzle, and reading a book. However,
specific foods, videos, etc., varied weekly, depending
on child interest. A principal investigator supervised all
sessions.

Parents received access to one of their post-test
videos to watch on their own, and a review of their
AAC use was completed with a principal investiga-
tor following the posttest videotaping (Step 7). Dur-
ing the last two coaching sessions, the student clinician
introduced a fourth activity which had not previously
been practiced during sessions (Step 8). The general-
ization family leisure activity was one that had been
rated as 3 (often) on the parent questionnaire. General-
ization activities included food preparation (i.e., cook-
ing), listening to music, reading a book, and playing
with blocks. The participants also discussed strategies
for long-term PAI use at home with the student clini-
cians during their final coaching sessions.

Within 4 weeks after the completion of the fi-
nal coaching session, two post-test video recording
sessions of the same activities occurring in the ini-
tial recording sessions were completed. Both post-test
videos were recorded within a 2-week period of each
other. Post-test activities lasted between 5:00 mins and
28:21 mins and had a mean length of 12:23 mins.

During all videotaping sessions, the mothers were
instructed to play/interact with child as they typically
would [27]. The researcher did not attempt to influ-
ence caregiver behavior in any way. The researcher re-
mained behind the camera and avoided interaction with
caregiver and child other than to encourage them to
continue engaging in the routine for at least 5 mins.

2.3. Data collection and analysis

A pre/post-test research design was used. An im-
plementation fidelity checklist was used to ensure that
parents completed each step of the training. Each item
was dated and initialed by one of the researchers when
it was completed. A student clinician also completed
an observation checklist to measure intervention fi-
delity during each coaching session. Each item on the
checklist pertained to a component of the SMoRRES
mnemonic (e.g., slow rate, model, respect and reflect,
repeat, expand, stop) and student clinicians tallied each
time they observed the parent’s use of each behavior.
Parent’s proficiency was defined as use of all of the
strategies within an activity.

Child and parent utterances from the videotapes and
SGD data logging were transcribed (i.e., written down
verbatim) into Communication Sampling and Analysis
(CSA), an online assessment tool for sampling and an-
alyzing communication behavior in children with com-
plex communication needs [62]. Utterances were de-
fined as sentences or units of language that were sep-
arated from other utterances by a pause. Researchers
noted whether or not parent utterances also included
a model on the child’s SGD. A model was defined as
one or more key words from a parent’s utterance be-
ing activated on a child’s speech-generating device im-
mediately before, during, or immediately after a spo-
ken message. Percentage of parent utterances modeled
were calculated by dividing the number of utterances
accompanied by a model by the total number of ut-
terances produced by the parent. Pretest and post-test
utterances were compared using a one-way repeated
measures Analysis of Variance (ANOVA).

If a model was produced by the parent, researchers
noted the specific word(s) modeled in brackets for
analyses of the percentage of unique words modeled
(i.e., type-token ratio). The total number of unique
words modeled on the SGD by each parent was cal-
culated for each post-test activity. The total number of
unique words modeled was divided by the total num-
ber of words modeled and multiplied by 100 to deter-
mine the percentage of unique words modeled for each
activity.

Total number of unique words each child indepen-
dently communicated with the SGD was calculated by
counting the total number of distinct words across sam-
ples at pretest and post-test. Utterances were consid-
ered independent if they were not preceded by a par-
ent prompt. Prompts were defined as a cue or hint pro-
vided to the child by the parent to produce an utterance
on the SGD. Prompt types included verbal prompts
(e.g., a “tell me” or “show me” cue followed by the
target word), gesture prompts (e.g., pointing to the tar-
get word), or physical cues (e.g., hand-over-hand as-
sistance). If a single button on the SGD contained a
phrase or sentence (e.g., “I love you”), that message
was listed as a single word for the purposes of calcula-
tion.

After the study, parents completed a questionnaire
to determine social validity containing seven ques-
tions answered using a 5-point Likert-type Scale rang-
ing from 1 (strongly disagree) to 5 (strongly agree)
and four open-ended sentence starters. The open-ended
phrases included, (a) Things I liked about this process;
(b) It would have been better if; (c) Changes I noticed
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Table 5
Number of Unique Words Used by Child Participants

Participant # Pretest Post-test Percentage increase
C1 10 37 270%
C2 20 46 125%
C3 31 78 152%
C4 38 42 11%

Fig. 1. Mean percentage of utterances modeled by each parent on
each child’s SGD. Note the significant increase in modeling between
pretest and post-test recordings as well as a drop in modeling be-
tween the two post-tests.

in myself included; and (d) Changes I noticed in my
child included. The Likert-type questions were as fol-
lows:

1. Overall, I believe that PAI has been effective in
supporting my child’s communication;

2. I better understand how to provide PAI during
regularly occurring activities at home;

3. I am more familiar with the language on my
child’s device;

4. I found this training useful;
5. I will continue using PAI at home;
6. I think it would be helpful for other family mem-

bers to attend this training; and
7. I used my child’s SGD more frequently at home.

3. Results

All parents successfully completed all steps of the
training program as recorded on the implementation
fidelity checklist and also demonstrated the ability to
perform all components of successful modeling dur-
ing each target activity as documented with the PAI
observation checklist. A one-way repeated measures
ANOVA revealed statistically significant increases in
percentages of utterances modeled between the two

pretest and the two post-test samples F (3, 9) =
33.894, p = 0.001; η2 = 0.92. Eta Squared, a standard-
ized effect size measurement for use with ANOVA, re-
vealed a very strong effect. Tests of within-participant
contrasts revealed a cubic trend, F (1, 3) = 47.02,
p = 0.006; η2 = 0.94, also with a very strong ef-
fect. T-tests were used to compare both pretests to each
other, pretest two and post-test one, and post-test one
to post-test two. Cohen’s d was used to measure effect
size. The number of utterances modeled were lowest at
pretest time one (M = 6.37, SD = 6.53) and pretest
time two (M = 5.78, SD = 6.44; d = 0.17) with no
significant difference between the pretests and no ef-
fect. There was a significant increase in utterances be-
tween pretest time two and post-test one (M = 49.83,
SD = 12.64; t(3) = −6.68, p = 0.007; d = 4.6) and
a very strong effect size was noted. Finally, the num-
ber of utterances significantly dropped from post-test
one to post-test two (M = 38.57, SD = 14.89; t(3) =
3.338, p = 0.044; d = 0.82).

Each individual parent also demonstrated a statisti-
cally significant increase in modeling between pretest
and post-test when analyzed using a paired samples
t-test. Results for each parent are as follows: Parent
1 pretest (PRE) (M = 0.49, SD = 0.78), post-test
(POST) (M = 34.78, SD = 15.79); t(5) = 5.19, p =
0.0035; Parent 2 PRE (M = 4.37, SD = 6.63), POST
(M = 60.46, SD = 19.23); t(5) = 6.12, p = 0.0017;
Parent 3 PRE (M = 15.28, SD = 9.75), POST (M =
49.77, SD = 10.19); t(5) = 7.67, p = 0.0006; and Par-
ent 4 PRE (M = 4.17, SD = 2.21) and POST (M =
31.79, SD = 3.96); t(5) = 15.63, p = 0.0001. A graph
of mean utterances modeled by parent can be found in
Fig. 1 (see Fig. 1). For raw parent percentages of utter-
ances modeled by activity, see appendices.

Parent models produced at post-test were analyzed
to determine percentage of unique words modeled (i.e.,
type-token ratio). Unique words modeled varied by ac-
tivity and ranged from 37.04% to 74.51% (M = 55.91,
SD = 13.35). A paired-samples t-test was also con-
ducted to compare the unique words produced by the
children before (M = 24.75, SD = 12.31) and after
(M = 50.50, SD = 18.63) parent instruction. An in-
crease in the mean number of unique words was noted
between pretest and post-test conditions; t(3) = 2.93,
p = 0.0610, but was not statistically significant. See
Table 5 for raw data regarding unique number of words
used by each child at pretest and post-test.

In summary, parents demonstrated significant in-
creases in the percentage of utterances modeled be-
tween pretest and post-test, however a decrease in
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modeling was seen between the two post-test mea-
sures. Parents demonstrated good variety in words
modeled as indicated by type-token ratios. Children’s
raw data showed increases in unique words used at
post-test, however differences were not statistically
significant.

3.1. Social validity

All parents strongly agreed (M = 5.0, SD = 0)
with all of the items on the questionnaire, indicating
that they felt that the training was useful and rele-
vant to their ongoing daily activities at home. Parent
likes about the instructional program included “posi-
tive environment for learning the process,” and “I ap-
preciated the hands-on approach – getting the chance
to see it and then jump in and try it yourself.” Par-
ents also found valuable the breakdown of modeling
steps and feedback received. Parent dislikes primarily
related to scheduling of weekly coaching sessions. Re-
garding changes in self, one parent noted, “I noticed
that I am more confident in using the device and getting
used to using it in general, not just for helping [child]
request but also in initiating conversations.” Another
parent noted an increase in proficiency using the de-
vice. One parent specifically commented about using
Respect and Reflect more frequently, “I believe I com-
municated better with my child when I took that into
consideration.” Another parent noted, “Changes that I
started to make and need to continue working on is
providing my son with more opportunities to commu-
nicate. Over the years I have gotten so used to speak-
ing for him, asking yes/no questions and figuring out
what he needs without talking that it is a change of
mind set that I need to work on.” Two parents also re-
ported that their children also exhibited greater confi-
dence using the device in response to the probe ask-
ing about changes in the child. One parent noted, “That
[child] is getting more comfortable using the talker
and [child] is using it more and more as time goes on.
When [child] has moments of frustration because he is
having a hard time communicating his needs, he will
independently reach or search for his talker.” Another
parent perceived increases in device use, “I have no-
ticed that if I give my son the opportunity with longer
pauses and not providing yes/no questions, he tends to
use his device more.”

4. Discussion

Overall, Kent-Walsh and McNaughton’s eight-step
instruction model [3] appeared to be effective in teach-

ing parents to model language for children using core
vocabularies on their dynamic display SGDs during
core family leisure activities. The significant increase
in modeling seen is consistent with partner gains re-
ported in a previous study using this model to teach
PAI [60]. Over the course of a 12-week period, par-
ents with varying levels of experience and backgrounds
demonstrated statistically significant increases in mod-
eling on their children’s SGDs. Group data also re-
vealed statistically significant increases in modeling.
However, decreases in modeling were noted at the sec-
ond post-test. No follow-up visits were done during
this study so it is unclear whether modeling would have
stabilized or further dropped with increased time after
completion of the training. This suggests the need to
further assess the frequency and intensity of training
sessions and/or follow-up necessary to create lasting
changes in parent modeling behavior.

Responses on the social validity questionnaire indi-
cated that parents found the structure of the training
package to be beneficial. They also perceived them-
selves and their children as being more comfortable
and confident in using the SGD at the conclusion of
the program. In addition, parents noted increase child
device use at home following participation in training.

Alant et al. [63] suggest that “although the percent-
age of modeled utterances provides us with some in-
formation, there is no evidence that these modeled ut-
terances . . . could not have been highly repetitive and
stereotyped.” Parents were instructed to frequently re-
peat targeted vocabulary words (i.e., provide focused
stimulation), however producing targeted words in a
variety of contexts was also encouraged. Parent mod-
els produced at post-test were analyzed to determine
percentage of unique words modeled (i.e., type-token
ratio). A high percentage of unique words modeled in-
dicates a large amount of lexical variation. The data
suggest a variety of words modeled, rather than simple
stereotyped exchanges or programmed interactions.
This analysis was not performed for pretest data be-
cause most parents demonstrated few or no models at
pretest and type-token ratio is influenced by sample
length.

Despite the diversity in the child participants’ vo-
cabularies, length of device use, and language levels,
the use of PAI by parents appeared to have a positive
effect on the number of unique words used by three of
the four children, however the combined data were not
statistically significant. The unique words used by chil-
dren were heavily influenced by the nature and con-
tent of each activity as well as the language level of
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each child. This inter-participant variability resulted in
high standard deviations. This, along with a small sam-
ple size, likely affected statistical significance. A larger
sample size could possibly demonstrate a significant
difference in unique words used.

4.1. Clinical implications

The instructional model proposed by Kent-Walsh
and McNaughton [3] includes training elements known
to be effective in parent instruction. The results of
this study suggest that parents can learn to model lan-
guage on their children’s existing SGDs and also pro-
vide varied input during core family leisure activi-
ties when trained using this model. It also appeared
that there were benefits to some of the child partici-
pants in terms of increases in independently generated
unique words on their SGD, however these weren’t sta-
tistically significant. The authors of the current study
agree with previous conclusions that parent instruc-
tion results in changes in both parents and children and
should be routinely provided as an intervention when
children first receive an SGD [10]. This should in-
clude teaching parents to use the child’s existing SGD
during naturally-occurring activities at home. Further-
more, professionals involved in AAC evaluation and
intervention should develop competency in providing
parent instruction [24].

4.2. Limitations and future research

The only necessary commonality among children
using SGDs is a severe expressive language impair-
ment, in other words, children who use AAC are in-
herently a diverse and heterogeneous population. Chil-
dren who use AAC may vary in age, diagnoses, lan-
guage levels, and specific SGDs used. Furthermore, in-
cidence of AAC use is low, resulting in small num-
bers of participants in many research studies, including
the present project. Despite attempts to control some
candidacy criteria for participants in the present study,
the small number of participants along with inter-
participant variability necessitates interpreting these
results with caution.

In addition, parents self-selected to participate in the
study, therefore results may not be generalizable to
other parent groups. In particular, all mothers had some
college education, which may have increased their re-
sponsivity to this type of program. All mothers were
married, which may have afforded them more oppor-
tunities to share household duties and thus spend 1:1

time with their children. This type of instruction may
prove to be more difficult with single-parent families
and/or those with less education. This area warrants
additional investigation.

Finally, parents found scheduling and traveling to
clinic-based sessions suboptimal. Online programs can
increase accessibility of instructional programs to par-
ents who face barriers such as lack of transporta-
tion, lack of childcare, and living in a rural or re-
mote area [64]. Online programs can incorporate both
asynchronous (i.e., recorded elements) as well as syn-
chronous (i.e., client interactive) services that would
allow a clinician to provide real-time feedback such
as the coaching provided during controlled and ad-
vanced practice. Future research on using this instruc-
tional model to teach parents to use PAI using an online
program would be valuable to conduct.
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Appendix 1

Appendix 1. Percentage of utterances modeled by Parent 1 on her
child’s SGD. Bubbles: PRE 1 – 0%, PRE 2 – 0%, POST 1 – 30.61%,
POST 2 – 21.05%. Puzzle: PRE 1 – 0%, PRE 2 – 1.72%, POST 1 –
57.73%, POST 2 – 15.96%. Snack: PRE 1 – 0%, PRE 2 – 1.23%,
POST 1 – 47.37%, POST 2 – 35.96%.

Appendix 2

Appendix 2. Percentage of utterances modeled by Parent 2 on her
child’s SGD. Video: PRE 1 – 0%, PRE 2 – 0%, POST 1 – 91.30%,
POST 2 – 74.36%. Snack: PRE 1 – 16.66%, PRE 2 – 0%, POST 1 –
57.41% POST 2 – 55.17%. Book: PRE 1 – 2.44%, PRE 2 – 7.14%,
POST 1 – 43.66%, POST 2 – 40.86%.

Appendix 3

Appendix 3. Percentage of utterances modeled by Parent 3 on her
child’s SGD. Game: PRE 1 – 20.16%, PRE 2 – 20.00%, POST
1 – 66.01%, POST 2 – 41.46%. Snack: PRE 1 – 24.74% PRE 2 –
20.78%, POST 1 – 49.40%, POST 2 – 54.72%. Book: PRE 1 –
1.15%, PRE 2 – 4.82%, POST 1 – 50.00%, POST 2 – 37.04%.

Appendix 4

Appendix 4. Percentage of utterances modeled by Parent 4 on her
child’s SGD. Video: PRE 1 – 2.41%, PRE 2 – 5.59% POST 1 –
35.52%, POST 2 – 26.32%. Game: PRE 1 – 7.53%, PRE 2 – 4.07%,
POST 1 – 37.73%, POST 2 – 29.41%. Snack: PRE 1 – 1.34%, PRE
2 – 4.08%, POST 1 – 34.15%, POST 2 – 30.59%.


