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ABSTRACT

Purpose: Congenital visual impairment and additional disabilities (VIAD) may hamper the development
of a child’s communication skills and the quality of overall emotional availability between a child and his/
her parents. This study investigated the effects of bodily-tactile intervention on a Finnish 26-year-old
mother’s use of the bodily-tactile modality, the gestural and vocal expressions of her one-year-old child
with VIAD, and emotional availability between the dyad.

Materials and methods: Mixed methods were used in the video analysis. The child’s and his mother’s
bodily-tactile and gestural expressions were analyzed using a coding procedure. Applied conversation
analysis was used to further analyse the child’s emerging gestural expressions in their sequential inter-
active context. Emotional availability scales were used to analyze the emotional quality of the interaction.
Results: The results showed that the mother increased her use of the bodily-tactile modality during the
intervention, especially in play and tactile signing. The child imitated new signs and developed new ges-
tural expressions based on his bodily-tactile experiences during the intervention sessions. His vocaliza-
tions did not change. Emotional availability remained stable.

Conclusions: The case study approach allowed the in-depth investigation of the components contribu-
ting to the emergence of gestural expressions in children with VIAD.
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> IMPLICATIONS FOR REHABILITATION

e Bodily-tactile modality may compensate for the absence of a child’s vision in child—parent

interactions.

e Bodily-tactile early intervention may be effective in guiding caregivers to use bodily-tactile modality

in interacting with their child with VIAD.

e Caregivers’ use of bodily-tactile modality in interactions may contribute to the development of ges-

tural expressions in a child with VIAD.

e The use of bodily-tactile modality in interactions may improve the emotional connection between

children with VIAD and their caregivers.

Introduction

Visual impairment (VI) hampers early interaction between children
and their parents. Additional disabilities (AD) further complicate
the situation. It can be difficult for children to access their
parents’ emotional responses, which are accompanied by facial
and body gestures [1,2]. Similarly, children can express their atten-
tion and intentional expressions through subtle body movements
or hand gestures, which the parents may not detect or respond
to [3,4]. Parents may also not be aware of their children’s need
for tactile experiences to develop communicative abilities [5,6]. As
a result, children with visual impairment and additional disabilities
(VIAD) may experience fewer opportunities to use their potential
in communication. Moreover, the quality of overall emotional

availability (EA), which means a good emotional connection
between children and their parents, can become compro-
mised [7].

Most children (65%) who have VI also have complex health
conditions and AD, such as cognitive, motor, or hearing impair-
ment [8]. AD can be caused by rare genetic syndromes, such as
L1 syndrome, which primarily affects males and is estimated to
affect 1/30,000 (X-linked hydrocephalus with stenosis of the aque-
duct of Sylvius (HSAS), [9]). L1 syndrome is associated with hydro-
cephalus, adducted thumbs, spasticity of the legs, intellectual
disability [9], and delayed language development with first words
emerging at four years [10], and no spontaneous speech shown
by 5- and 8-year-old children [11].
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The literature on the communication development of children
with VIAD is scarce, and meta-analyses are lacking. A systematic
overview is available only on the communication and language
profiles of the subgroup of children with congenital deafblindness
(CDB), which shows heterogeneity in the group [12]. The difficulty
in developing verbal skills has been reported in the literature
among children with VIAD [13-15]. The findings suggest that
most preschool and school-aged children with VIAD express
themselves through preverbal communication behaviors, includ-
ing vocalizations, body movements, and gestures [13,14]. Learning
about their children’s diagnosis often comes as a shock to
parents. Children with VIAD typically receive intensive pediatric
care during their first months of life. Appointments with speech
pathologists are often related to children’s feeding problems.
Families receive guidance on interaction during appointments,
but there may be no existing systematic pediatric pathways for
more intensive communication interventions.

In the absence of vision, touch can be used in communication
in a compensatory sense. Studies on cross-sensory perception
have shown that infants can connect information from different
sensory modalities to the same phenomenon [16,17]. Cross-sen-
sory perception makes it possible for persons with dual sensory
loss to receive speech and visual sign language in the tactile
modality [18,19]. In the bodily-tactile modality, body postures,
body movements, manual gestures, and touch patterns can have
various communicative meanings [1,6]. Some bodily-tactile actions
can compensate for the functions of vision. For example, eye con-
tact can be expressed as tactile contact [20]. The bodily-tactile
modality can also be used for functions such as imitation [21] or
anticipating activities related to a child’s body [22]. However,
without professional support, parents may not be aware that the
bodily-tactile modality can enhance their interaction with their
child with VIAD [3].

EA was determined as an outcome variable of this study due
to the risk of developing compromised EA between children with
VIAD and their mothers. EA is a relational construct; thus, the
caregiver cannot be evaluated as highly sensitive without the
child’s emotional responsiveness [7]. There is evidence that typical
parent—child dyads with higher EA show greater attachment
security, emotion regulation, empathy, and social and language
development in children [23]. In the assessment, EA is operation-
alized as four dimensions evaluated in the adult: sensitivity, struc-
turing, nonintrusiveness, and nonhostility. The two dimensions
evaluated in the child are responsiveness and involvement [7]. To
our knowledge, only two studies have examined EA in mothers
and their typically developing children with VI [24,25]. The results
indicated that the mothers had some challenges in their sensitiv-
ity and abilities to structure play with their children. The children’s
EA scores showed considerable individual variability.

This study aims to test an intervention suitable for children
with VIAD that enables parent—child dyads to have more access-
ible social interactions. Increased accessibility can emerge both in
children’s ability to access their parents’ bodily-tactile expressions
and the parents’ ability to access their children’s atypical gestures
[26]. Moreover, when children with VIAD create embodied ges-
tures, parents have more to respond to, which, in turn, enhances
the transactional nature of the interaction in the dyad. The trans-
actional model views children’s developmental outcomes depend-
ing on the individual child and his/her experiences in interaction
[27,28]. Thus, parents’ sensitive reactions to their children’s signals
and their ability to provide them with bodily-tactile interactional
experiences that stimulate the children to create gestures may
have positive transactional effects not only on the interaction in

the moment but also over time. Furthermore, the strengthened
reciprocal access of parents and their children to each other's
communicative expressions is also likely to contribute to their
emotional well-being.

VI does not hinder harmonious interaction between parents and
their children if the bodily-tactile modality is used as a compensatory
strategy [e.g., 29-33]. Although the studies differed in their perspec-
tives, they all found the bodily-tactile modality as an alternative
modality for shared meaning construction in interaction (e.g. tactile
contact in the absence of eye contact). Accordingly, children with VI
have been described as enjoying bodily-tactile interaction games
(e.g., pat-a-cake), which offer more opportunities for reciprocity
through body and hand movements [4,34]. Moreover, bodily-tactile
interaction games create the basis for more complex forms of bod-
ily-tactile communication to develop. For example, children with
VIAD may present referential mimetic gestures, which are embodied
imitations of some of the interlocutor’s actions in a particular inter-
action episode, as perceived by the child [5,35]. Moreover, as not all
children are able to develop skills in oral language, they may benefit
from tactile signing as a form of augmentative or alternative commu-
nication [36].

To date, despite the clinical practices and existing intervention
guidelines related to the alternative use of the bodily-tactile
modality in interactions with children with VIAD [26,36-38], there
has been little scientific interest in studying the bodily-tactile
forms of communication or the effects of early interventions on
children under two years of age with VIAD. The recent findings
on the bodily-tactile forms of communication are mainly from
studies that included children with CDB and their communication
partners [5,29,33] but not normally hearing children with VIAD.
Moreover, Ely et al. [39] found that providers of early intervention
services for 0-3-year-old children with VI and their families felt
inadequately educated for their work, which indicates the need
for further research and development of clinical practices to
ensure sufficient systematicity and specificity in early intervention.
To our knowledge, only five intervention studies have addressed
interaction and included participants aged 0-2years with VIAD
[22,34,40-42]. These intervention studies are listed in Table 1.

Existing intervention studies differ in their emphasis. While
Rogow [34] and Metell [41] used music and nursery rhymes as a
means to enhance the elements of early interaction and children’s
participation, Chen et al. [22] used promoting learning through
active interaction curriculum to foster parent-child interactions in
the families’ daily routines. Platje et al. [42] adapted a video-feed-
back intervention for parents of children with VIAD to foster par-
ental sensitivity. Dyzel et al. [40] tested the effects of an
interactive technology-based playmat on caregivers’ sensitive and
responsive behaviors. However, none of the interventions used
bodily-tactile modality as the main element.

This study aimed to bridge the gap between intervention
guidelines, clinical practices, and research-based knowledge by
implementing a bodily-tactile intervention for a mother and her
child with VIAD. By empowering the mother to use the bodily-
tactile modality in interaction the aim was to prevent asymmetries
in participation and to support the transactional nature of a
dyadic interaction [27,28,43,44]. Four research questions emerged:
First, how does the mother use the bodily-tactile modality in the
interaction before, during, and after the intervention? Second,
what are the characteristics of the child’s gestural and vocal
expressions before, during, and after the intervention? Third, does
the child develop new gestures during the intervention, and if so,
how do the gestures that emerge relate sequentially to his bod-
ily-tactile experiences in the interaction? Lastly, what is the quality
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Table 1. Summary of the studies exploring the effects of interventions for 0-2-year-olds with VIAD.

Author Sample qualities

Content of intervention

Results

Rogow [34] Children with VI and multiple
disabilities (N=10, aged 15 months
—7years) and their parents

or teachers

Chen et al. [22] Children with VI and hearing loss and
AD (N =27, aged 8-33 months) and
their caregivers

Children with VI and multiple
disabilities (N=10, aged 1-4 years)
and their caregivers

Children with VI or VI and intellectual
disability (N=77, aged 1-5 years)
and their parents

Metell [41] Music therapy

Platje et al. [42]

Children with VI or VI and intellectual

disability (N=11, aged 0-4 years)
and their caregivers

Dyzel et al. [40]

Social routines based on traditional
nursery rhymes

Curriculum promoting learning
through active interaction

Video-feedback intervention to
promote positive parenting (VIPP-V)

An interactive technology-based
playmat, “Barti-mat,” to promote
sensitive caregiving

Traditional nursery rhymes were found to be useful
for developing intentional and communicative
behaviors in the participant children. The children
showed increased awareness of their role in
interaction and participated in the modalities that
were most accessible to them.

Parents used the strategies successfully and found
them useful in supporting their children’s
interaction and communication skills.

Music therapy promoted positive bonding and joyful
interactions between the children and
their caregivers.

The VIPP-V did not increase parental sensitivity or
parent—child interaction quality. However, the self-
efficacy of parents increased, and enhanced self-
efficacy predicted an increase in parent—child
interaction.

Caregivers’ mirroring behavior increased. The children
experienced more positive emotions and optimal
arousal. The caregivers enjoyed using Barti-mat as
play material while playing with their children.

of the emotional relationship between the mother and her child
before, during, and after the intervention?

Methods
Participants

The participants were a mother and her son (pseudonym Robin)
recruited as a convenience sample by a staff member of the pedi-
atric neurology department at a university hospital in Southern
Finland. The family was recruited because Robin was aged
<24 months, had severe VI, and was at a preverbal stage of lan-
guage development (maximum 10 words or signs used). After
reading a study information letter, the mother contacted the first
author to express interest and provide written consent prior to
participation. The study was approved by the ethics committee of
the Helsinki and Uusimaa Hospital District. The family received a
20 euro toy gift card for participation.

Information related to Robin’s development and functioning of
the senses was gathered from medical records and a parental
interview. Robin was one year and five months old at the outset
of the study. He had an L1CAM gene mutation causing L1 syn-
drome, with agenesis of the corpus callosum, obstructive hydro-
cephalus (with a shunt), adducted thumbs, epilepsy, and a mixed
specific developmental disorder. Aside from L1 syndrome, Robin
had a congenital VI that caused a 50% degree of visual disability.
Moreover, he had strabismus and nystagmus. Robin was able to
detect a toy when it was brought near him, but he could not see
far or pictures in books. Robin used eyeglasses for half of the day.
His hearing was normal. Robin was hypotonic and could not sit
without support. During the time of the study, Robin’s family had
five counselling sessions with a speech pathologist because of
Robin’s eating difficulties. At the outset of the study, Robin had
not had any support for communication. Robin’s 26-year-old
mother is a healthcare professional.

According to Robin’s mother, Robin liked to sit on his parents’
laps and was interested in exploring his parents’ faces using his
hands. He expressed himself through vocalizing and body move-
ments. His communicative initiatives were infrequent. He would
sometimes bring his hands together at the beginning of the
popular Finnish nursery rhyme “Hama-hama-hakki” (Itsy Bitsy
Spider) and imitate his mother vocally if she used a sound

belonging to his sound repertoire in initiating the dialogue. Robin
seemed to understand his own name and speech connected to
everyday routines. His mother found it easy to read Robin’s emo-
tions. However, she wished Robin was able to express his
thoughts and desires better.

Design and procedure

The therapist met the family 15 times at home. The sessions were
video recorded using two video cameras, and all recordings were
made at the same time in the morning when Robin was well
rested. During the recordings, Robin wore his eyeglasses and was
most often positioned on his mother's lap, sometimes in the
supine position. In the third baseline session, he sat in a support-
ive seat opposite his mother. An ABA design was used to study
the differences between the conditions [45] (Figure 1). “A” refers
to a session without intervention and “B” to a session with inter-
vention. The mother was interviewed during the first meeting
before the baseline recordings. The therapist who carried out the
intervention had an MA in speech-language pathology and an
MSc in educational sciences, with a specialization in communica-
tion and CDB. The intervention was designed for this study based
on the expertise of the first author.

Baseline

The recordings A2-A4 were made weekly and lasted about 30 min
each. During the recordings, the mother was asked to play with
Robin, as she normally would. Their play with and without toys
was recorded separately. The mother was not told about the con-
tent of the intervention until the end of the last baseline record-
ing to keep the interaction as natural as possible. The information
from the baseline recordings was used to plan the content of the
intervention. For example, Robin had learnt three signs from “Itsy
Bitsy Spider,” which the mother sang with coactive signing [36]
(Figure 2(A)). In coactive signing, the mother used the physical
guidance of Robin’s hands to facilitate the production of standard
manual signs. However, Robin’s mother was unaware of his inde-
pendent use of these signs.

Bodily-tactile intervention
After the last baseline recording, the mother was informed about
Robin’s way of making tactile contact with his leg, which she had
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Interview Baseline
Al A2-Ad

Duration:
60 min.

Duration:
max. 30 min.

Frequency:

Weekly

Figure 1. Progress of data collection.
Note: The recordings were made weekly during a weekday that was convenient for the family.

C

Intervention
B1-B8

Duration:
max. 90 min.

Follow-up
A13-A15

Duration:
max. 30 min.

Frequency:
Weekly

Frequency:
1, 5, and 9 weeks
after the final
intervention
session

o\

e

Figure 2. lllustrative Examples of Bodily-Tactile Communication: Coactive Signing, Tactile Contact, Imitation in the Bodily-Tactile Modality, and Tactile Pointing

Gesture. Drawings by Saara Koivula.

not been aware of (Figure 2(B)). The aim was to help the mother
notice Robin’s communicative abilities that otherwise might have
gone unnoticed. Moreover, Robin’s mother was given information
about using the bodily-tactile modality in imitation (Figure 2(C))
and anticipating activities.

The intervention sessions were conducted weekly at home. The
sessions lasted a maximum of 90 min, which included preparation
time (10 min maximum), discussion and video feedback with the
mother (15-30 min), triadic play session (10-30 min), and free play
recordings (20 min maximum). The intervention aimed to empower
the mother by co-operating with her and sharing ideas on how to
support Robin’s communication development and modify interac-
tions in a way that would enable Robin to be an active participant
in them. The therapist modeled the use of the bodily-tactile modal-
ity in interactions by building on and expanding the types of songs

and games that the mother was already singing and playing with
Robin [see 34,41]. Thus, the emphasis was on expanding their
shareable bodily-tactile experiences. Most of the new nursery
rhymes were played in the body-with-body alignment [1] and
some in the face-to-face position. Moreover, the therapist aimed to
help the mother detect and respond to Robin’s gestures. The con-
tent of the intervention was based on the literature on the transac-
tional model of development [27,28, see also 44], tactile strategies
[e.g., 36,38], interventions for blind children with or without AD
[e.g. 3,34], intervention guidelines for deafblind children [26], and
the mentalization-based, short-term parent—child intervention
model “Nurture and Play” [46].

The structure of each intervention session consisted of the fol-
lowing elements: (a) information sharing, discussion, and video
feedback; (b) triadic play session; and (c) free play. During the



information sharing, discussion, and video feedback section, the
mother was shown video clips of her interaction with Robin and
some other videos related to communication with children with
VIAD. The video analysis aimed to help the mother detect Robin’s
gestures. Moreover, the therapist used modeling to demonstrate
the use of the bodily-tactile modality in interactions. The mother
received a folder containing brief texts on the themes of the ses-
sions and pictures of 23 signs. The purpose of the folder was to
help her remember the information shared during the meetings
and to facilitate sign learning. At the end of the intervention, the
mother was given information about the literature and websites
on supporting communication with children with VIAD.

In the triadic play session, different bodily-tactile forms of com-
munication were applied in songs and games. During sessions B1
and B2, the mother was introduced to tactile imitation as a strat-
egy to create imitative dialogues. She was also shown how touch
could be used to anticipate sensations on Robin’s skin during
play and daily routines (e.g., touching his stomach before spread-
ing cream on it). The mother was also guided to use touch to
inform Robin that she had noticed his gestures or movements. In
the bodily-tactile games, the mother could touch Robin’s hands
or legs after he moved them and interpret the movements as
intentional contributions to the game, fostering Robin’s role in
the interaction. Moreover, hand-under-hand guidance was intro-
duced as a less intrusive strategy for physical assistance than
hand-over-hand guidance [36]. During sessions B3 and B4, the
focus was on detecting Robin’s subtle signs. During sessions B5
and B6, the mother was introduced to a tactile pointing gesture
(Figure 2(D)). As Robin had some vision, this aimed to give
Robin’s mother a way to facilitate her attempts to guide his atten-
tion. The mother was also encouraged to take pauses in the inter-
action so that Robin would have a longer time to take his turn
[47]. During sessions B7 and B8, the themes of the previous ses-
sions were rehearsed. Some tactile signs were modeled to Robin
and his mother in all the sessions, except the last two. After the
triadic play session, free play between Robin and his mother, with
and without toys, was recorded. After the recordings, the mother
was given some ideas about the use of tactile modality in interac-
tions and play for the following week.

Follow-up

The follow-up sessions were carried out one, five, and nine weeks
after the final intervention session. During the follow-up record-
ings, the mother was asked to play with Robin with and without
toys, as she liked. In the follow-up A14 and A15 recordings, Robin
had nasogastric intubation due to his eating problems
and vomiting.

Data analysis

Free play without toys between Robin and his mother was ana-
lyzed from three baseline, three intervention, and three follow-up
sessions. The length of free play in the sessions varied from
10-13 min. To obtain a comprehensive view of the characteristics
and possible changes in the interactions, the data were analyzed
with mixed observational methods. First, Robin’s and the mother’s
expressions were analyzed using a systematic coding procedure
developed for this study. A new coding procedure was developed
because the existing communication protocols did not capture
the bodily-tactile characteristics of the data. During the analysis, it
was found that an even more detailed approach would be
needed to study the sequential connectedness between the
mother’s bodily-tactile input and Robin’s emerging new gestural
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expressions. For this purpose, some of Robin’s expressions were
further analyzed in their interaction context using applied conver-
sation analysis (CA) [48]. Second, to obtain an overall perspective
of the emotional quality of the interaction, EA Scales were used in
the analysis [7].

The analysis using EA Scales was based on the full recordings.
To analyze the mother’s use of bodily-tactile modality in interac-
tions and Robin’s expressions, the length of each video clip was
edited and rounded off to the nearest full minute (10:00, 11:00,
12:00, or 13:00). This was done to compare the frequencies of the
studied phenomenon per minute. ELAN version 6.0 (2020) was
used to code the videos. Each expression was coded in its con-
text. For example, when defining the categories for the mother’s
use of bodily-tactile modality, Robin’s previous expression was
identified to examine the relatedness of the expressions (e.g., imi-
tations). Mutually exclusive categories were used. If there were
two simultaneous gestures or movements belonging to different
categories (e.g., simultaneous sign and bouncing), both expres-
sions were coded.

Coding procedures for the mother’s use of bodily-tactile modality
in interactions and Robin’s expressions

A coding procedure was developed to capture the frequency and
duration of different bodily-tactile forms of communication
[5,22,36,38]. First, the categories were created by identifying the
different forms of bodily-tactile communication appearing in the
data. Only bodily-tactile behaviors related to social interaction
were coded. For example, the mother's touches connected to
changing Robin’s position were not analyzed. Some of the bodily-
tactile forms of communication were related to the themes of
intervention, while others were spontaneously developed by the
mother. Her spontaneously created bodily-tactile forms of com-
munication were also analyzed but separated from the interven-
tion-based  bodily-tactile forms of communication. Two
consecutive similar touches or movements were coded as one
expression if they appeared within 2s in the following categories:
signs, touches related to anticipating and noticing, touches or
movements connected to play, hand-over-hand guidance, and
other tactile attention-directing gestures. Without the timeframe,
it would have been difficult to decide whether a repetitive ges-
ture or movement should be coded as one expression or two sep-
arate expressions. The categories of the coding procedures for the
mother’s use of bodily-tactile modality in interactions and Robin’s
expressions are presented in Table 2.

Conversational analysis of the connectedness between Robin’s
gestural expressions and his bodily-tactile experiences in play

To obtain more detailed information on the interactive processes in
which Robin’s new gestural expressions emerged, the principles of
applied CA were used in the analyses [50]. Applied CA is an ana-
lytic framework for analyzing interactions in detail in its context
[51]. Applied CA was used to study the emergence of new gestural
expressions because it looks at turn taking and sequential organiza-
tion in interactions [51,52]. Thus, through applied CA, it was pos-
sible to analyze gestures connected to the previous action that
they emerged from. Applied CA has also been used in studying
atypical interactions [48] and bodily-tactile expressions [53].

The data showed that many of Robin’s intervention-based new
gestural expressions appeared in the context of the nursery
rhyme “Magpie Makes Porridge.” Consequently, all episodes of
interaction including the rhyme were searched in the data, and
six episodes were found. The rhyme is similar to the English nur-
sery rhyme “Round and Round the Garden,” as it contains a
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Table 2. The categories of the coding procedures for the mother’s use of bodily-tactile modality in interactions and Robin’s expressions.

Participants and categories

Description of the categories

THE MOTHER
Signs

The intervention-based bodily-tactile forms of communication
Signs from the Finnish Sign Language and self-created signs were counted as signs. It was coded whether signs

were made in a tactile or non-tactile way. Whether the mother made a sign during a song or during
spontaneous speech was also marked.

Touches and movements
connected to play

Touches and body movements connected to songs and games that Robin could perceive through the sense of
touch were coded (e.g., bouncing). Tickles and playful touches with objects or blowing on the skin were

registered. The sensations created with air flow were coded if there was tactile contact between Robin and his
mother during the play. This was due to the qualitative aspect of the interaction of being in contact with the

communication partner.
Tactile attention-directing
gestures

Tactile attention-directing gestures were defined as tactile gestures aiming to help direct attention or explore
objects [33,49]. The subcategories were: (a) hand-under-hand guidance, which was defined as guidance in

which the mother placed her hand slightly under Robin’s hand to examine toys or other objects, and (b)
tactile pointing (Figure 2(D)). Non-tactile pointing was also coded but differentiated from tactile pointing.

Touches related to
anticipating and noticing

An anticipatory touch was defined as a touch that preceded an action or a touch related to Robin’s body (e.g., a
touch on the armpits before lifting him up). Touches related to noticing were touches that the mother made

on Robin’s body after noticing his movement or gesture (e.g., the mother touches Robin’s hands and tells him
that she noticed his gesture but did not understand it yet).

Bodily-tactile imitation

Bodily-tactile imitation was defined as the imitation of Robin’s hand or body movements (Figure 2(C)). Only the

imitations that Robin was able to perceive through the sense of touch were coded. The mother’s imitation had
to appear within 3's from Robin’s action. The 3 s criterion was used, as the data showed that Robin’s mother
typically imitated him in this time frame.

The non-intervention-based bodily-tactile forms of communication

Conventional gestures

Conventional gestures that have a culturally defined meaning (e.g., clapping hands) were coded if they were not

part of the play. Whether conventional gestures were made in a tactile or non-tactile way was marked.

Tactile attention-directing gestures

The subcategories were (a) hand-over-hand guidance (e.g., the mother takes Robin’s hand and makes him touch

an object), (b) other tactile attention-directing gestures created by the mother (e.g., the mother tries to get
Robin’s attention by lifting his head up).

Touches connected to naming
Bodily-tactile emotional expressions
and hugging).

ROBIN
Signs

The touches accompanying the mother’s verbal naming (e.g., the mother touches Robin’s hand and names it).
The positive emotional expressions that Robin was able to perceive through the sense of touch (e.g., kissing

Signs from the Finnish Sign Language and self-created mimetic gestures that had a negotiated meaning were

coded as signs. If there were less than 2's between two similar consequent signs, they were coded as one
expression. Sign imitations were differentiated from spontaneous signs. An imitation had to appear within 4s

of the mother's previous sign.
Gestures with the intent of communicating requesting actions were coded. Reaching was coded if Robin reached

Reaching and requesting

one or both of his hands toward the mother or some object. Intentional actions with objects were coded (e.g.,
pulling a scarf from the mother’s face in peekaboo). If there were less than 2s between two subsequent
reaching or requesting gestures, they were coded as one expression.

Motor imitation
movements were coded.
Vocal expressions

Robin imitates his mother’s preceding hand or body movement within 4s. Both tactile and non-tactile imitative

In each recording, the highest level of Robin’s vocal expression was marked. The categories were non-canonical

vocalization, canonical vocalization, and single words. Canonical vocalization was defined as a vocalization in
which Robin produces at least two subsequent consonant-vowel syllables (e.g., ma-ma).

simultaneous verbal and bodily-tactile narrative and a climax at
the end. The rhyme is described below, with an English transla-
tion and a tactile description.

1. Harakka huttua keittaa, hannallansa hammentaa.

Magpie makes porridge, stirring it with her tail.

THE MOTHER MAKES A CIRCULAR MOVEMENT ON THE CHILD'S PALM
WITH HER INDEX FINGER.

2. Antaa tuolle pojalle, antaa tuolle pojalle, tuolle pojalle, tuolle pojalle,
mutta yksi poika jai ilman.

She gives (it) to that chick, gives (it) to that chick, that chick, that
chick, but one chick is left without.

THE MOTHER TOUCHES THE CHILD’'S FINGERS ONE BY ONE, STARTING
FROM THE THUMB.

3. Se hyppasi kivelle,
She jumps on a stone,
THE MOTHER TOUCHES THE CHILD’S WRIST.

4. kannolle
on a tree stump
THE MOTHER TOUCHES THE CHILD’S ELBOW.

5. ja lahti vetta hakemaan, ja lahti vetta hakemaan.
and goes to look for some water and goes to look for some water.
THE MOTHER TICKLES THE CHILD’S ARMPIT.

Subsequently, the interactive sequences within the episodes were
transcribed using applied CA to capture the shape and temporality of
the sensorial and multimodal embodied conduct [54,55]. The transcrip-
tions were simplified for the readability and purpose of the study. In
the transcript, information related to Robin’s and his mother’s expres-
sions is written in sequential order, one below the other. The transcript
includes information related to expressions of vocal, gestural, and bod-
ily means. Utterances in Finnish are written in small and bold letters
and loosely translated into English. Information related to non-verbal
and bodily expressions is written on the lowest line in capital letters.
The signs are written in capital letters and in italics. If there is no
speech, information connected to bodily expressions is described on
its own line. The notation symbols are described in the Appendix. An
example of the transcription is given below.

01: +(1.5) +
mother +PLACES HER HANDS UNDERNEATH ROBIN’S HANDS+

02 Robin: *TO[UCHS HIS LEFT INDEX FINGER WITH HIS RIGHT HAND*,,,,,,,...0ss0s00s0005050505101 %1

03 Mother: [Jaakkkoo ((starts singing)).

Brootheer

Ei, nyt sdd meinaat jotain] muuta
No, now you mean something else.



In the analysis, Robin’s gestures were identified from the data
and analyzed sequentially in their context with respect to the
bodily-tactile experiences given by his mother during the rhyme.
Moreover, the timing of Robin’s and his mother’s expressions in
relation to each other was examined.

Emotional availability

EA Scales (4™ ed.) were used for analyzing the emotional connec-
tion and quality of interaction between Robin and his mother [7].
The adult subscales are sensitivity (caregiver’s ability to be warm
and emotionally connected with the child), structuring (caregiver’s
ability to structure a play in an appropriate way), nonhostility
(caregiver’s ability to be free of negativity), and nonintrusiveness
(caregiver’s ability to interact with the child without intervening
in their autonomy). The child subscales are responsiveness (child’s
emotional responsiveness toward the caregiver) and involvement
(child’s initiative in the interaction with the caregiver). All sub-
scales can have numeric values from 1 to 7 (1 =non-optimal, 2.5/
3=somewhat (insensitive), 4=inconsistent, 5.5/6 =moderate,
7 =optimal). The coder and the second coder for the EA reliability
test completed reliability training in the use of the EA Scales and
coding frame. The coders were informed of the level of sensory
functioning and development of the observed child and blinded
to the phase of intervention prior to coding. Before the analysis,
the coder was shown an example video from the non-analyzed
data to familiarize her with Robin’s special features of interaction.
The guidelines of the EA Scales for children with disabilities were
followed in coding [7,56].

Reliability

All data (100%), including the mother’s bodily-tactile and Robin’s
gestural expressions, were re-coded by a second coder who had
considerable experience in working with children with multiple
disabilities and who was a fluent Finnish Sign Language user. All
the data were re-coded because the coding procedure was new
and had been developed for this study, and verifying the reliabil-
ity of the coding procedure was important. The second coder was
blinded to the phase of intervention prior to coding. Before cod-
ing, she was trained to use the coding procedure and was given
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information on the sign repertoire of the data. She was also given
information about Robin’s sensory functioning and development.
The reliability of each coding category was calculated as the num-
ber of agreements divided by the number of agreements plus dis-
agreements multiplied by 100.

In terms of the mother's behavior, interobserver agreement
was 93% for the total amount of tactility in interaction, 97% for
tactile signs, 88% for touches and movements connected to play,
94% for tactile imitation, 95% for anticipation and noticing, 95%
for tactile pointing, 89% for non-intervention-based bodily-tactile
forms of communication, and 95% for non-tactile signs, non-
tactile conventional gestures, and non-tactile pointing. For Robin’s
expressions, the interobserver agreement was 65% for signs, 69%
for sign imitations, 70% for reaching and requesting, and 80% for
motor imitation. As the interobserver agreement for signs, sign
imitations, and reaching and requesting did not reach an accept-
able level of reliability, only the expressions found by both coders
were included in the results. Among the signs found by both
coders, 3% were categorized with different labels (e.g., MAGPIE vs.
SPIDER). The quality of Robin’s vocalizations was re-analyzed for
33% of the data. One video from the baseline, intervention, and
follow-up recordings was randomly chosen for the reliability test.
Interobserver agreement was 100%.

The reliability of the EA coding was ensured by using another
second coder. Altogether, 33% of the data was re-coded; one
video from baseline, intervention, and follow-up recordings was
randomly chosen. The percent agreement was 94% when count-
ing the maximum 0.5-point differences between the coders on
each scale.

Results

The mother’s intervention-based bodily-tactile forms of
communication

The results on the amount of time the mother used the bodily-
tactile modality in interactions are illustrated in Figure 3. During
the intervention, the mother increased her use of the bodily-
tactile modality in interactions with Robin. The results remained
the same in the follow-up recordings.
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Figure 3. The mother’s use of bodily-tactile modality in interactions and touches and movements connected to play as a percentage of time per session.
Note: The total amount of bodily-tactile modality in interactions includes the use of all intervention-based and non-intervention based bodily-tactile forms of communication.
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Table 3. Frequencies of the mother’s signs and Robin’s gestural expressions.

A2 A3 A4 B1 B5 B8 A13 A4 A15

The mother

Tactile signs in total 16 6 12 20 20 17 21 15 18

Tactile signs per minute 1.6 0.5 1.2 1.8 1.7 1.7 1.9 1.4 1.6

Tactile signs during speech 0 0 0 6 8 14 5 7 1

Tactile signs during songs 16 6 12 14 12 3 16 8 7
Robin

Spontaneous signs 7 5 7 12 20 15 4 12 5

Signs per minute 0.7 0.4 0.7 1.1 1.7 15 0.4 1.1 0.5

Sign imitations 0 1 1 1 0 1 2 1 0

Reaching and requesting 4 8 1 4 12 4 4 7 9

Motor imitation 0 1 0 1 1 3 0 4 0
Robin’s gestures in “Magpie Makes Porridge”

Mimetic gesture (Magpie)® 0 0 0 0 2 3 2 2 0

Anticipatory gestures 0 0 0 0 1 2 6 0 2

A2-A4 refer to baseline, B1-B8 to intervention, and A13-A15 to follow-up sessions.
“Mimetic gestures are included in Robin’s spontaneous signs.

Table 4. Robin’s and his mother’s sign vocabulary.

Baseline sessions

Intervention sessions

Follow-up sessions

THE MOTHER

Tactile signs SUN, JUMP, SPIDER, ANTHILL, ANT,
SLEEP, RAIN, TAKE AWAY,
VIOLIN, DILIGENT

ROBIN

Spontaneous signs

Imitated signs

ANT, VIOLIN, SPIDER

SPIDER

SUN, JUMP, SPIDER, VIOLIN, SLEEP,
RAIN, TAKE AWAY

CAT, DOG, COW, PIGGY, BLOWING ON
THE SKIN GAME, MAGPIE, THE END,
EAT, ROBIN'S NAME SIGN,
LAMP, MOTHER

ANT, VIOLIN, SPIDER,
MAGPIE
DOG

DILIGENT, JUMP, SLEEP, ANTHILL,
SPIDER, ANT, VIOLIN

MAGPIE, CAT, DOG, COW, PIGGY, THE
END, RUB EYES, GO ON

ANT, VIOLIN, SPIDER,
MAGPIE, DOG
ANT, VIOLIN, EAT?

The bolded words are signs belonging to the song “Itsy Bitsy Spider.”
The sign was detected in a separate video clip in the last follow-up recordings.

Tactile signs

The frequency and contexts of the mother’s signs are presented
in Table 3. The overall frequency of tactile signs did not change
notably from baseline to intervention. In the baseline recordings,
the mother used tactile signs only in “Itsy Bitsy Spider,” which she
sang several times with Robin during the sessions. However, in
the intervention and follow-up sessions, the mother started using
tactile signs to support her spoken messages and in new songs.
Thus, the contexts for using tactile signs were expanded. The
mother made most of the tactile signs by coactive signing
(Figure 2(A)).

The results for the mother's sign vocabulary are presented in
Table 4. In the baseline sessions, her tactile sign vocabulary con-
sisted of signs that belonged to the “Itsy Bitsy Spider” nursery
rhyme. In the intervention and follow-up sessions, the mother’s
sign vocabulary doubled. She began to use tactile signs in new
nursery rhymes and in daily routines at home.

Other intervention-based bodily-tactile forms of communication
Touches and movements connected to play. The results on the
amount of time Robin’s mother used touches and movements
connected to play are presented in Figure 3. In the baseline ses-
sions, the mother used movements such as bouncing or swinging,
along with singing, but she did not do this systematically. During
the intervention and follow-up sessions, the duration of the
touches and movements connected to play clearly increased, and
the mother started using new nursery rhymes with bodily-tactile
patterns (e.g., coactive hand and body movements in songs and
games, including air flow and other tactile sensations).

Tactile attention-directing gestures. The mother did not use hand-
under-hand guidance in any of the sessions. In the baseline ses-
sions, she used only non-tactile pointing gestures. Due to his VI,
Robin did not direct his attention toward the object pointed at
on any of the pointing occasions (n = 3). Tactile pointing occurred
in sessions B5 (n=13) and B8 (n=2). It appeared to be a helpful
strategy, as about half of the occasions led Robin to direct his
attention to the object (e.g., a lamp) tactically pointed at.

Touches related to anticipating and noticing. The mother's
touches related to anticipating and noticing were not detected in
the baseline sessions, but they occurred in sessions B1 (n=18),
A13 (n=13), A14 (n=15), and A15 (n=5). Robin’s mother used
tactile anticipation cues connected to a specific game and before
lifting him up. She used touch related to noticing in moments
when she wanted to express to Robin that she had noticed his
movement or non-readable gesture.

Bodily-tactile imitation. Robin’s mother tactilely imitated Robin’s
finger movements in one of the baseline sessions (A3). Bodily-
tactile imitation games became more frequent during the inter-
vention, as they appeared in all the recordings, but this was not
the case in the follow-up recordings.

The mother’s non-intervention-based bodily-tactile forms of
communication

The mother used sporadic, non-intervention-based bodily-tactile
forms of communication. Hand-over-hand guidance was used in all
sessions except one (B1).



Robin’s expressions

Tactile contact

Characteristically, Robin was not able to make any eye contact
with his mother during the interaction. At times, when he was
either seated in a supportive chair facing his mother or lying on
the floor, he made tactile contact with his mother using his foot
(Figure 2(B)). When he sat in his mother's lap, he was in tactile
contact with his mother through body-with-body alignment.

Gestural and vocal expressions

The results of Robin’s gestural expressions are presented in Table
3. His sign vocabulary is listed in Table 4. In the baseline record-
ings, Robin used three signs, which were all connected to “Itsy
Bitsy Spider.” Robin’s mother was unaware of his signs. During
the intervention, Robin’s mother began detecting more of Robin’s
signs. Moreover, during the intervention, Robin developed a new
mimetic gesture referring to the rhyme “Magpie Makes Porridge,”
which later became a mutually recognized sign for “MAGPIE” for
the rhyme. He used “MAGPIE” several times during intervention

Extract 1. Robin’s mimetic anticipatory gesture

Robin’s gestures and movements are denoted by an asterisk (*).
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sessions B5 and B8 and in all follow-up recordings. He also started
using the sign DOG imitatively and spontaneously. Moreover, after
the A13 recordings, the mother said that Robin had started imitat-
ing the sign “EAT,” sometimes also making it spontaneously.
Robin’s vocalization was non-canonical throughout the sessions
and consisted of an /s/-sound, phonation, vowel sounds, lip vibra-
tion sounds, smacking sounds, sighs, and laughter.

Contextual emergence of new gestures

The results of Robin’s gestural expressions in “Magpie Makes
Porridge” are presented in Table 3. The nursery rhyme “Magpie
Makes Porridge” was introduced to Robin and his mother in the
fourth intervention session. To demonstrate the mother's use of
the bodily-tactile modality and Robin’s gestural contribution to
the rhyme, we present the following two extracts from the fifth
intervention session. Still pictures are included in the transcrip-
tions. The first extract shows how the mother uses the bodily-
tactile modality in the rhyme (Extract 1(Figures 1 and 3)). Robin
uses a mimetic gesture to anticipate his mother’'s subsequent
touches on his fingers (Extract 1(Figure 2)).

The mother’s gestures and movements are denoted by a plus symbol (+).

hannillan[sda hammentdd +
stirring it with her tail.

[LIFTS UP HIS FINGERS*...->

01 MOTHER: +Harakka °hut#tua keittaa® (1.2)
Magpie makes porridge,

+MAKES A COACTIVELY ROTATING MOVEMENT ON THE BACK OF ROBIN’S LEFT HAND +
fig #Fig. 1

Fig. 1. The mother plays the bodily-tactile part of the rhyme coactively with Robin.
02 ROBIN:
03 ROBIN: -->*#TOUCHES HIS [LEFT INDEX AND MIDDLE FINGER*

((A mimetic gesture, which later became the MAGPIE sign))
fig #Fig. 2

Fig. 2. Robin’s mimetic gesture.
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* tuol[le pojalle+ (0.8)
that chick

04 MOTHER: [Joo sin- niille *annetaan sieltd® (.) +.hhh (.)
Yes, ther- they will be given.
05 MOTHER: +Antaa tuolle pojalle (0.5) #antaa tuolle pojalle* (1.4)
She gives to that chick, she gives to that chick,
--->+TOUCHES COACTIVELY WITH ROBIN HIS LEFT THUMB, INDEX, AND MIDDLE FINGER +
fig #Fig. 3
Robin

*LIFTS UP HIS HEAD*

Fig. 3. Part of the rhyme in which Robin’s mother touches coactively his fingers, one by one.

Robin’s mother makes the rotating movements of the rhyme
coactively with Robin’s right hand, while Robin’s left hand is used
as the scene in the story (Extract 1(Figure 1)). During the rhyme,
Robin is very attentive in perceiving the rhyme in both auditive
and bodily-tactile ways. His body language signals attentiveness
through expectant stillness. The form and timing of his gesture
indicate his detailed knowledge of the rhyme. Robin’s gesture
begins while his mother is still speaking (lines 1-2), and his
mimetic gesture anticipates his mother’s subsequent touches on

his fingers (Extract 1(Figure 2)). The mother notices Robin's ges-
ture and comments on it (line 4). The mother's verbal noticing
explicitly confirms Robin’s sense of tactile gesture, thus reinforcing
its shared meaning.

Extract 2 illustrates the part of the rhyme in which the bodily-
tactile narrative storyline continues from the fingers to the wrist.
Robin anticipates his mother’s subsequent touch through another
type of anticipatory gesture that reflects his embodied memory of
how his mother’s touch feels on his arm.

Extract 2. Robin’s gesture anticipating his mother’s next point of touch

Robin’s gestures and movements are denoted by an asterisk (*).

The mother’s gestures and movements are denoted by a plus symbol (+).

+

+LIFTS UP HER RIGHT HAND COACTIVELY WITH ROBIN’S RIGHT HAND+

01 MOTHER: +#Se hyppasi
She jumps
fig #Fig. 4

Fig. 4. The mother lifts her hand up coactively before touching Robin’s wrist.
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(0.2)*+#MOVES HIS WRIST [DOWNWARDS AND FINGERS UPWARDS* ((an anticipatory gesture))

02 ROBIN:
fig #Fig. 5
mother Fore ettt e
03 MOTHER: [+kivelle
on a stone

Fig. 5. Robin’s anticipatory gesture before his mother’s touch on his wrist.

+

---->+TOUCHES ROBIN’S LEFT WRIST COACTIVELY WITH ROBIN’S RIGHT HAND+

The mother lifts her hand up coactively with Robin’s right
hand (Extract 2(Figure 4)). As Robin’s hand follows his mother’s
movement coactively, he receives detailed bodily-tactile informa-
tion on the timing of the movements. Subsequently, Robin makes
an anticipatory gesture by moving his fingers upward and wrist
downward as his mother is about to touch his wrist (Extract
2(Figure 5)).

The results of the multimodal and sensorial analysis
showed that sequentiality is also a fundamental principle of social
interaction in the bodily-tactile nursery rhymes in which the
adult is typically the primary speaker and the child is the
recipient [cf. 54,55]. Although the rhymes did not include adja-
cency pairs (e.g., a question and an answer), adjacent actions
emerged in that Robin anticipated his mother’s subsequent action
with his gestures. He learned the bodily-tactile structure of the
rhyme, which enabled him to participate in the storytelling
through gestures. Robin initiated his gestures and vocalizations
during short pauses and so that they overlapped with his moth-
er's expressions. The mother's verbal and embodied actions
emerged in synchrony with each other but followed different
temporalities [see 55]. Her verbal and embodied actions over-
lapped with half of Robin’s gestural expressions but only one of
his vocalizations.

Robin made two types of gestures. The first type was a
mimetic gesture, which was an imitation of how he felt his moth-
er's touches on his fingers, as illustrated in Extract 1(Figure 2) [cf.
35]. Robin made the gesture by touching his index or middle fin-
ger or thumb. As Robin often made this gesture before his moth-
er's touch on his fingers, it was also an anticipatory gesture.
Moreover, he used the gesture in other contexts, in which it
seemed like a request or sometimes an answer to his mother. The
mimetic gesture can be understood as a referential gesture repre-
senting the rhyme outside of its original context [57].

The second type of Robin’s gestures (Extract 2(Figure 5))
always appeared in a specific part of the rhyme, anticipating the
subsequent touch on his arm. Besides being an anticipatory ges-
ture, it could be interpreted as an early pointing gesture, which
Robin used to direct his own attention to the event [see 57,58].
Moreover, Robin used a similar gesture by moving his fingers

upward in specific contexts to anticipate his mother’s subsequent
touches. For example, he moved his fingers upward after his
mother’s suggestion to play “Maggie Makes Porridge.” He also
lifted his fingers up at the beginning of the rhyme before his
mother touched his fingers. In sum, all of Robin’s emerging ges-
tures reflected his bodily-tactile experiences of the rhyme.
Similarly, Ask Larsen [53] found that the gestural expressions of a
child with CDB referred to the tactile nursery rhyme “Round and
Round the Garden.”

Emotional availability between Robin and his mother

The results of Robin’s and his mother’s EA are presented in Table 5.
During the baseline sessions, the mother scored high in sensitivity,
structuring, and nonhostility, and the scores remained high through-
out the intervention and follow-up sessions. Her scores in non-intru-
siveness corresponded with benign intrusiveness in two baseline
recordings. During the intervention, her scores corresponded with
general nonintrusiveness but returned to the level of benign intru-
siveness in the last two follow-up recordings. Similarly, there was a
slight improvement in Robin’s scores in responsiveness from baseline
to intervention, but the scores returned to the baseline level in the
last two follow-up recordings. Robin’s involvement remained similar
throughout the sessions, except the last two follow-up recordings,
when his scores decreased below the baseline.

Feedback from the mother

After the intervention, Robin’s mother was asked to give feedback
on the intervention through a feedback form and a video-

Table 5. Emotional availability between Robin and his mother.

A2 A3 A4 B B5 B8 A13 Al4 A15
Sensitivity 55 65 55 6 6 6 6.5 55 6
Structuring 55 6 55 55 65 6 65 55 6
Nonintrusiveness 5 55 5 55 55 6 6 5 5
Nonbhostility 65 6 6 65 65 65 7 65 6
Child responsiveness 55 5 5 55 6 6 65 5 5.5
Child involvement 5 6 5 5 55 5 55 4 35




12 S. PELTOKORPI ET AL.

recorded interview. She rated the intervention as very useful (5)
on a scale ranging from not useful at all (1) to very useful (5) and
found the content of the intervention to be excellent for them.
The mother explained that all the introduced forms of bodily-
tactile communication were new to them. She especially valued
the new bodily-tactile games because they added to their reper-
toire and made playing easier. Moreover, the mother reported
that she and Robin understood each other more. She also felt
that she was more competent in detecting Robin’s gestures and
responding to him. Lastly, she appreciated the fact that she was
free to apply the shared ideas without demand. In her opinion,
the best time for early intervention would be when a child with
VIAD is around 6-18 months old.

Discussion

The results of this study showed that the mother's use of the
bodily-tactile modality in interactions increased from baseline to
intervention in its entirety and remained high during the follow-
up sessions. Similarly, Lindstrom [33] found in her follow-up study
that care workers were able to accommodate visual information
in the bodily-tactile modality in interactions with a young man
with CDB. By increasing the use of the bodily-tactile modality in
interactions, Robin’s mother was able to increase Robin’s ability to
perceive her expressions and his chances of participating in the
interaction. The most notable changes in the mother's use of the
bodily-tactile modality in interactions were found in tactile signing
and using touches and movements connected to play. The
change in the mother’s tactile signing had already had an impact
on Robin’s expressions after a short time, as he started imitating
two signs (DOG and EAT) during the intervention and follow-up
sessions. Learning new signs is likely to take much more time
than the timeframe of this study; thus, the results of Robin’s man-
ual sign acquisition may only be evident over time.

Moreover, the results showed that the bodily-tactile structure
of the rhyme “Magpie Makes Porridge” helped Robin to perceive
segments of action, anticipate them, and take an initiative role in
the rhyme by using his self-created gestural expressions. Similar
findings have been reported by Ask Larsen [53] and Rogow [34].
The results also confirmed earlier findings that the gestures of
persons with VI are often based on bodily-tactile explorations and
experiences [5,59]. Moreover, the results are in accordance with
earlier findings underlining the important role of routinized nur-
sery rhymes in contributing to children’s language develop-
ment [34,60,61].

In this study, Robin reached a level of communicative develop-
ment in which the symbolic use of gestures emerged in signing
but not vocally. His signs were based on his experiences with
tactile signing and bodily-tactile nursery rhymes. Thus, it is crucial
to understand the importance of both a child’s spontaneously
emerging expressions and a communication partner’s contribution
in providing tactile linguistic input when considering the basis for
developing communication skills in children with VIAD [33]. If the
bodily-tactile modality is not used systematically in interacting
with children, then they may not be able to use their full compe-
tence in communication. Moreover, parents’ use of the bodily-
tactile modality in interactions may work as a strategy to prevent
asymmetries in communication and the emotional and behavioral
problems often found in children with VIAD [62].

As the intervention aimed to support Robin’s participation in
interaction and the development of his communication skills by
empowering his mother in communication, it was necessary to
determine whether the intervention had any transactional effects.

Sameroff and MacKenzie [28] suggested that transactions are
documented when the activity of one person changes the usual
activity of another person either qualitatively or quantitatively.
Based on this, the bodily-tactile intervention provides evidence
for positive transactional processes, as the new bodily-tactile play
and tactile signs used by the mother increased Robin’s sign and
gestural repertoire. Similarly, Rogow [34] found that new gestural
and bodily behaviors emerged during an intervention that used
nursery rhymes to foster communication with children with VIAD.

The mother’s raw EA scores showed little difference from base-
line to intervention. This may be due to her high scores at base-
line or the inability of the EA Scales to detect micro-level changes
in interaction. When a parent already has high EA at baseline,
there is no need for change. However, the high parental EA in
typical terms may not be sufficient to support communication
and language development in children with VIAD because it does
not fulfill the developmental needs of the children. Just as the
parents of a blind child need to adapt their linguistic input [25],
the parents of a child with VIAD may need to adapt their linguis-
tic and bodily-tactile input in their interactions with their child.

Although Robin’s responsiveness scores were slightly better in
the intervention and follow-up sessions than in the baseline ses-
sions, the change was not notable. His good responsiveness and
involvement could be associated with his mother’s sensitivity and
his ability to express himself with signs [see 63]. Robin’s involve-
ment was stable and rather good until the last two follow-up ses-
sions, when his involvement decreased. This decrease was most
likely due to the nasogastric intubation that he had in the last
two follow-up recordings.

Three analytical approaches were used in the analysis to cap-
ture the effects of the intervention comprehensively. We acknow-
ledge that qualitative analysis includes reflexivity. The new coding
procedure developed for this study was able to capture the
changes in the mother’s use of the bodily-tactile modality in inter-
actions and in Robin’s expressions. However, only with applied CA
was it possible to capture multimodality in interactions in form
and timing and to see how the mother’s bodily-tactile interaction
was related to Robin’s emerging gestures. Although the EA Scales
were unable to capture the changes in Robin’s or his mother’s
expressions, it was an important measure to use, as the emotional
aspect is a crucial part of the quality of interaction between
parents and their child with VIAD. The results of this study sup-
port the use of mixed methods in examining atypical interaction
in children with VIAD.

This study is theoretically in accordance with current interven-
tion approaches [26,32,37] but differs from others in emphasis
and design. First, the focus was narrowed to nursery rhymes as a
context of interaction and empowering the mother to use the
bodily-tactile modality in interactions with her child with VIAD.
Although Metell [41] and Rogow [34] also used musical inter-
action and nursery rhymes as a strategy to foster interaction
between children with VIAD and their caregivers, they did not sys-
tematically guide caregivers to use different forms of bodily-tactile
communication with children with VIAD. Second, the findings
indicate that the bodily-tactile knowledge from the field of CDB
could be applied to a broader population of children with VIAD
and their caretakers. Third, this study controlled the quality of
emotional relationships in the mother—child dyad, unlike the other
intervention studies aiming to foster interaction between care-
givers and their 0-2-year-old children with VIAD. EA is suggested
to be an important dimension to control in future intervention
studies, as challenges in early interaction between parents and
their children may lead to emotional unavailability.



Limitations and future directions

The results of this study suggest that Robin’s new gestures and
signs are related to the bodily-tactile experiences provided by his
mother. Thus, by empowering Robin’s mother with new ideas and
abilities to compensate for the lack of visual information in inter-
action, it was possible to enhance reciprocity in interaction and
reveal Robin’s potential in communication. It is pivotal that even
a brief intervention was able to enhance the interaction between
Robin and his mother. However, as the results of this study are
based on one mother-child dyad, they cannot be generalized.
Further studies are needed to confirm the positive outcomes of
this study. Moreover, a longer follow-up period is needed to
monitor the lasting effects of the results. Note that a brief early
intervention is only the start and that parents should be offered
the possibility of further guidance in tactile communication, if
needed. Future studies could explore longer interventions at later
stages of tactile communication development. The benefits of
bodily-tactile early intervention could also be tested in other pop-
ulations, such as children with multiple disabilities who have func-
tioning vision and hearing. It is hypothesized that parents’
systematic use of the bodily-tactile forms of communication with
their children with multiple disabilities would foster the children’s
gestural development and enhance interaction with their parents.

Other areas also require further investigation. First, the process
of the analysis and the reliability test exhibited challenges in
detecting Robin’s early signs and gestures. Indeed, it may be a
challenge to reach acceptable reliability in coding the expressions
of children with VIAD due to their low readability. Future studies
should focus on determining the best practices for professionals
and parents to detect a child’s emerging bodily and gestural
expressions. This process is likely to be continuous as the child
develops communicative competence [26]. If applied CA is used
in video analysis, it may only be successful with detailed ethno-
graphic background information from the parents [see 50I.
Developing the best ways to assess the communication skills of a
child with VIAD is needed both in research and clinical work [14].
Besides determining the child’s stage in communication develop-
ment, developing assessment strategies, which reveal the poten-
tial for communication instead of deficiencies, is needed. Second,
different forms of bodily-tactile communication should be studied
in more depth because there is little research-based evidence of
their benefits. Third, studies using EA Scales are needed to gain
knowledge about EA in children with VIAD and their parents, as
the children’s VIAD may compromise EA between their parents.
Moreover, there is a need to gain more information on the usabil-
ity of EA Scales in assessing children with VIAD. Lastly, as this
study focused only on the signs Robin produced in the nursery
rhyme “Magpie Makes Porridge,” all of Robin’s signs should be
studied using multimodal CA to obtain a full picture of their con-
texts and connectedness to bodily-tactile experiences in
interaction.

Finally, the mother's feedback gives reason to conclude that
she was empowered by the intervention. This may be due to her
elevated self-efficacy and control over her broadened possibilities
in communicating and playing with her son and seeing Robin's
potential in communication [see 64]. Ideally, empowerment is the
process and the result of early intervention in parents and their
children with VIAD [64]. In this process, professionals should
adopt an interactive pattern of partnership through which they
can equip parents with new skills and ideas to support their
child’s communication development [see 65]. Accordingly, profes-
sionals may need to evaluate their own work during the
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intervention, as there is easily a danger of over-reliance on profes-
sional input [65,66].

Conclusion

The findings of this study suggest that the mother increased her
use of the bodily-tactile modality in interactions during and after
the intervention, especially in tactile signing and using touches
and movements connected to play. Moreover, the results show
that Robin started imitating new signs and developed new ges-
tures related to his bodily-tactile experiences in play. Robin used
gestures for symbolic communication, which he was not able to
do vocally. The effect of the intervention on EA was minor. In
sum, the results of the study indicate the importance of the care-
givers' use of the bodily-tactile modality in interactions in contri-
buting to the development of communication skills and well-
being of a child with VIAD.
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Appendix.

Transcription Symbols

Overlaps and pauses

(0.5) A pause and its duration in tenths of seconds
() A micropause (less than 0.2's)
[ Beginning and end of overlap
Signs and nonverbal actions
MAGPIE Sign or gesture
TURNS Non-verbal action
. Preparation
Retraction
++ Descriptions of embodied movements are delimited between two identical symbols
*k (one symbol per participant’s line of action) and are synchronized with corresponding periods of speech or lapses of time
> The action described continues across subsequent lines
—>* until the same symbol is reached
mother Participant doing the embodied action is identified when she is not the speaker
Speech volume and duration
°0h° Silent voice
mum- A cut-off word
Other
((mimetic gesture)) Transcriber’'s comments
.hhh Inhalation
fig The exact moment at which a screen shot has been taken is indicated

# by a symbol showing its temporal position within turn at talk or segments of time
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