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Dressing is a fundamental independent living skill often haphazardly acquired via visual

observation. For children with vision impairment and children with Down Syndrome

(where vision impairment is a component), dressing skill acquisition can be delayed

due to a reduced/absent visual modality. Independent living skills is an aspect of

habilitation practice and training, designed to maximise independence in children

and young people with vision impairment and prepare them for adulthood. This

paper, presented in two parts, first details a systematic (UK based) survey exploring

fastening use across a clothing sample of birth-adult clothing (N = 12,967). Study

1 presents a frequency distribution exploring types of fastenings used on clothing

items from birth-adulthood. The data are fundamental in exploring the likelihood of

fastening exposure across developmental phases. Further, Study 1 details the process

behind developing a novel dressing skill intervention. Informed by Study 1, Study 2

qualitatively explored the effectiveness of an original resource/group-based intervention

over a 10-week period. Eighteen children were recruited for the study, namely children

with vision impairment (n = 9) and children with Down Syndrome (n = 9) aged

5–11 years. Collective and illustrative case studies are presented based on emergent

themes from intervention observations. The findings reveal areas for consideration

by Habilitation Specialists and the multidisciplinary team surrounding children with

vision impairment and/or Down Syndrome as this may inform Habilitation Plans, and

Educational Health Care Plan reports. The implications of this study extend beyond

dressing skill development in children with vision impairment and/or Down Syndrome

and inform resource development and subsequent practice when working with children

with special educational needs and disabilities.

Keywords: habilitation, vision impairment, down syndrome, independent living skills, adaptive behaviour, dressing,

SEND

INTRODUCTION

Habilitation is the process of maximising independence in children with vision impairment,
particularly supporting the achievement of motor, sensory, psychological, and cognitive milestones
(Hayton and Dimitriou, 2019). Habilitation is a triangulated, practical approach consisting of
mobility, orientation and independent living skills and, in England, is a provision for all children
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and young people with special educational needs and
disabilities from birth-25 years (Department for Education
and Department of Health, 2015). Independent living skills
are associated with daily living and are expressed through
adaptive behaviours (Oakland and Harrison, 2008). This
means that a child with vision impairment will demonstrate
functioning and independence in their display of adaptive
behaviour. Independent dressing skill acquisition is essential for
participation in everyday life (Bardin, 2014), and the ability to
perform this task in a variety of appropriate settings that are
familiar and unfamiliar (i.e., home, education, and public) is
adaptive behaviour.

For children with vision impairment, the acquisition of
independence skills can be affected due to restricted/absent
learning via observation (incidental learning) and developmental
delay in motor domains. Children with a disability are at
higher risk of developing vision impairment 1(10.5 vs. 0.16%;
Salt and Sargent, 2014). Children with Down Syndrome are at
elevated risk of vision impairment including cataract, refractive
errors, and strabismus (independent of refractive error) (Cregg
et al., 2003; Creavin and Brown, 2009; Salt and Sargent,
2014). This means that access to incidental learning in this
population may also be compromised. Children with vision
impairment and children with Down syndrome can experience
developmental delay in cognition and motor skill acquisition
which can relate directly to a delay in acquiring independent
living skills. Further, intellectual disability is characteristic
of Down syndrome, manifesting in areas such as attention,
working memory, planning, and inhibition (Costanzo et al.,
2013). Intellectual disability could therefore affect successful
independent dressing in children with Down syndrome, however
low IQ is not considered a predictor of delayed motor skill
acquisition and adaptive behaviours at a young age (∼4 years).
Rather the impact of intellectual disability on independent self-
care skills becomes apparent as chronological age increases (e.g.,
21 years) (Carr, 2000, 2005).

Successful independent dressing for all children requires the
acquisition of transferable pre-requisite motor skills suitable
for all independent living skill areas (Klein, 1983; Swallow and
Huebner, 1987; Fairnham et al., 2002). These include gross
motor skills including cephalo-caudal development (from the
head to toes, demonstrated by sitting and reaching), proximal-
distal development (control from the joints closest to the
midline of the body to fingers and toes), and medial-lateral
development (culminating in fine motor control particularly of
the hands and fingers) (Klein, 1983; Hayton, 2012). The pre-
requisite skills outlined in this literature are based, in turn,
on an assumed linearity of child development in the transition
from gross to fine motor skill development (see: Klein, 1983;
Fairnham et al., 2002; Martin and Fabes, 2009; Sugden and
Wade, 2013). The acquisition and refinement of such transferable
skills are necessary for successful, independent dressing and
can be demonstrated in a variety of ways (e.g., pincer grasp
for zipping can be demonstrated by pulling the lid from a
yoghurt pot). For children with Down syndrome, physical motor

Abbreviations: SEND, Special Educational Needs and Disabilities.

delay including dexterity, and bi-manual co-ordination may
be more apparent when compared to children with vision
impairment, due to hypertonia associated with the condition
(Pereira et al., 2013).

Independent dressing also includes demonstration of
pre-requisite motor and spatial skills such as “body awareness”—
whereby the child understands their body as a whole and sum
of parts (e.g., the hand as part of the arm); and directional
awareness. Directional awareness is also an essential preparatory
aspect of the development of independent dressing skills, as
the intrinsic concepts of “left/right,” “up/down” for example
are necessary to complete dressing activities. For children with
vision impairment and children with Down syndrome, these
concepts are taught systematically (through Habilitation and/or
key partners in the multidisciplinary team surrounding the
child), combining auditory instruction and tactile experience
(e.g., Cuturi et al., 2016) in lieu of observational/incidental
learning. The acquisition of pre-requisite skills varies from
child to child (including typically developing children), as noted
by van Herwegen et al. (2011) and is particularly pronounced
in clinical populations such as those with Down syndrome
and/or vision impairment. Although these groups are at
low incidence in relation to prevalence rate, there is a high
heterogeneity of variance that is present even when individuals
share the same diagnosis (McLinden et al., 2016). Taking
individual variation into account for developing independence
skills, parents/caregivers are encouraged to dress/undress
their child until they are confident that the child has the
competency to successfully and independently dress/undress
(Fairnham et al., 2002).

Achieving independent dressing skills is not prescribed at a
particular chronological age for any child, regardless of need.
In the typically developing context, the age and stage expected
to achieve independent dressing skills remains unclear. Ideally,
independent dressing is a skill to be mastered by all children
before entering primary school (∼5 years of age; Public Health,
2015) however this is largely anecdotal as published literature is
lacking. The common consensus appears to be that independence
skills should be encouraged when the child (regardless of need)
demonstrates: readiness to learn, an understanding of the task
in hand, and a motivation toward achieving the skill (Miller
et al., 2011). In the field of vision impairment, independent
dressing skills are taught once pre-requisite skills (including
readiness and motivation, established via verbal/non-verbal
communication) are observed (see Fairnham et al., 2002). This
shift from dependence to independence could be characterised by
an increase in chronological age, maturation or skill. For children
with Down syndrome and children with vision impairment
this readiness for independent dressing may occur at a later
age in comparison to sighted peers (Bardin, 2014). This is
arguably due to developmental delay, which is a common
characteristic of children with sensory impairments (Thomas and
Knowland, 2014). In relation to atypicality and for the purpose
of this paper, developmental delay is defined as a difficulty in
reaching developmental milestones considered characteristic of
chronological age based on standardized measures (Riou et al.,
2008; Thomas and Knowland, 2014).
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It is postulated that children with vision impairment follow
the same motor development trajectory as their sighted peers,
yet are delayed in achieving milestones by ∼3 months (Sugden
andWade, 2013). Although developmental delay may not always
be apparent in individuals with vision impairment, it is argued
that there may be a relationship between vision impairment and
developmental delay. This is because of the restriction/inability
to learn incidentally, meaning that independence skills are not
haphazardly observed and learned in the same way as sighted
peers (Lewis and Iselin, 2002; Favela et al., 2018). Resultantly,
development of independence skills in children with vision
impairment requires systematic and formal habilitation training.
Research has revealed that at around 5 years of age, children
with Down syndrome demonstrate delays in independent self-
care activities, particularly those that require fine motor skills
(Mancini et al., 2003; Dolva et al., 2004). Further for children
with Down Syndrome, it is also acknowledged that low muscle
tone, intellectual disability, and cognitive impairments may delay
independence skills (All Party Parliamentary Group on Down
Syndrome, 2012). The over-expression of genes in chromosome
21 affects global development of the child (cognitive, physical,
social) meaning that children with Down syndrome can take
twice as long as a typically developing child in achieving motor
milestones Luz Carvalho and Vasconcelos, 2011; Malak et al.,
2013. In context, this means that a sighted child could visually
attend to a zip, observing how it was fastened/unfastened,
and copy behaviour. Contrastingly, a child with reduced/absent
vision has restricted access to this stimulus. Therefore, a
child with a vision impairment and/or additional needs (i.e.,
Down syndrome) requires systematic (Habilitation) training and
instruction to attend to and manipulate objects within their
environment, potentially compensating for the lack of incidental
learning (Hayton et al., 2018).

From birth through to adolescence, the style, type, and range
of clothing items increase during children’s development. This
is apparent in the UK, where this study took place. Typically,
babies/young infants are dressed in all-in-one body suits
(typically with popper/press-stud fastenings). The sizes of the
fastenings available on items of clothing are commensurate to the
size of the infant; however, in the case of body suits, the popper
fastenings are too small for the developing infant to manipulate.
Infants do not have the necessary motor skills to carry out
this task, and so this assumes that dressing and manipulating
fastenings are dependent on a competent adult. The sizes of
fastenings change as the child’s size increases yet dressing remains
dependent on adult support, unless an adult actively involves
the child in the dressing sequence (Swallow and Huebner,
1987; Kellegrew, 2000). Throughout these developmental stages,
parents/caregivers have a responsibility to provide appropriate
clothing for their child (e.g., Summers et al., 2008). An
assumption was made in this study that in Westernised cultures,
the availability and types of children’s clothing are targeted
toward parents rather than children. This means that the
choice of clothing is determined by commercial availability,
but parents/caregivers ultimately prescribe item purchase. As
parents play a crucial role in initiating and supporting the
development and acquisition of independence skills, parental

influence resulting from culture, expectations, and willingness
can affect skill development (Taverna et al., 2011; Greenaway
et al., 2017; Ayllón et al., 2019).

Parental influence combined with exposure to and availability
of fastenings on children’s clothing may affect gross and fine
motor skill development associated with successful independent
dressing. For example, high exposure to zip fastenings may lead
to a better zip fastening ability. This concept underpinned the
current investigation. Independent dressing also involves the
demonstration of transferable gross and fine motor skills. These
include the refinement of the pincer grasp (pinching the index
finger and the thumb), and sufficient finger strength (Klein,
1983; Fairnham et al., 2002). The exposure to different types and
sizes of clothing fastenings may affect children’s development
and refinement of these pre-requisite skills; however, a degree
of causality is implied. This is where a child can only master
task B (e.g., fastening a zip) after successfully mastering task A
(pre-requisite skills) (Warren, 1982).

The purpose of this two-part novel study was to contextualise
the types of clothing available from infancy to early adolescence
(aged 0–14 years) and adulthood, using the information to design
and test intervention materials supporting the independent
dressing skills in children with vision impairment and children
with Down Syndrome. This study is complementary to the
first empirical study investigating dressing skill acquisition in
children with vision impairment and children with Down
syndrome from a Habilitation perspective (Hayton et al., 2018).
Previous work (see Fairnham et al., 2002) is largely experience-
based, grounded in rehabilitation techniques (developed for
adult populations) and not formally tested. Study 1 detailed a
fastenings survey conducted to provide a basis for understanding
possible exposure to and availability of particular clothing
fastenings. The primary aim of the survey was to identify themost
popular items of children’s clothing and the fastenings available.
Investigating the availability and use of clothing fastenings was
considered important in contextualising the gross and fine motor
control needed to operationalize independent dressing skills. The
findings of Study 1 informed Study 2 in terms of supporting the
design of novel intervention materials supporting independent
dressing skills in children with vision impairment and children
with Down syndrome. Study 1 offers quantitative findings,
whereas Study 2 is an observation-based qualitative case study
account of the effectiveness of the intervention.

STUDY ONE

Study 1 served two functions. First, the survey revealed the
frequencies of fastenings present across the range of clothing
(from infancy to adulthood). This demonstrated the variety
and potential complexity of clothing as chronological age
increases. As Habilitation practice supports the development of
independence from childhood to adulthood, it was considered
appropriate to understand the characteristics of clothing as
children and young people transition toward adulthood. Second,
the most common fastenings, as revealed by the survey, were
selected for the development of novel intervention resources
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suitable for the development of gross and fine motor skills
(suitable for dressing) in children with vision impairment and
children with Down syndrome.

Study One: Method
Study 1 used a cross-sectional survey design examining clothing
items and fastenings from birth to adulthood. This afforded
a snapshot relative to fastening use at a time point which
then informed the design of intervention materials. Frequency
distribution represented the survey data. The recording and
presentation of quantitative values are based on how many
times each fastening appeared. The method was approved by the
research team and the survey was run by the main researcher.
First, a sample of the full spectrum of items of children’s clothing
were examined (N = 1,569 items) across the age range “birth-14
years.” The sample was drawn from the 5 most popular children’s
clothing stores (with online and offline purchasing options) in the
United Kingdom (UK), based on an internet search. The search
was compared to an online forum for parents (Mumsnet). This
ensured that the stores chosen were representative of consumer
habits and preferences in this sample. The online forum is a
global platform; however, the results were refined to specific
clothing stores within the UK. This ensured that the results would
be representative of the clothing likely to be worn by children
within the UK (despite the global availability of clothing online)
and inform the development of intervention materials.

Second, a sample of male and female adult clothing was
also examined (N = 11,398). This contextualised the likelihood
of clothing fastening occurrence in adult populations. This
supported the aim of Habilitation work, notably preparing a
child for the transition to adulthood. The exploration of available
clothing and fastenings in adult ranges indicated the potential
fastenings that children and young people might utilise once
reaching adulthood. This bears importance as dressing skill
development and acquisition is based on the opportunity to
experience and manipulate items of clothing. The adult sample
of clothing was drawn from one department store (with online
and offline purchasing options) and one “online-only” store
(consistently ranked number 1 for adult clothes in the UK from
Media Outlets such as Newspapers, Fashion Magazines/Media
Blogs). Due to the difficulty of clearly establishing a “top 5” for
adult clothes (largely resultant from gendered items, i.e., stores
for males only and the number of stores available), the surveyed
stores represented the broadest availability of adult clothing
encompassing the full range of budget to “high-end” fashion.

Procedure
The examined items of clothing (birth-adult) were all available
online. Every identified form of available children’s clothing
were refined to “most popular” (i.e., most commonly purchased,
determined by the ‘sort/filter’ option on all websites) as this
reflected consumer habits (i.e., purchase) and preferences. Unlike
the child sample, online clothing for adults was pre-filtered to
“male/men” and “female/women.” The clothing items were also
pre-categorised according to type. Notably, the types and range
of clothing available in the adult sample was far greater than
types available for children and young people. For example,

in children’s clothing, the category “trousers” encompassed
jeans, chinos, dress trousers and joggers (sports-wear). In adult
clothing, “trousers” pertained to dress trousers/office wear. The
remaining types e.g. jeans, chinos and joggers in adult ranges
(male and female) were separated under different headers.
Similarly, in girl’s clothing “dresses” was a catchall term for a
variety i.e., day dresses and party dresses, whereas in the adult
sample, the dress category was split into length (mini-, midi-
and maxi-dresses) and occasion (e.g., party, evening, casual,
bridesmaid). This demonstrated how clothing types expand and
undergo dynamic changes in the transition across development.
It is important to understand these changes when developing
Habilitation interventions due to the purpose of maximising
independence from child- to adulthood.

After filtering items to most popular, 30% of each identified
and available type of clothing (e.g., trousers, skirts, blouses
[female) and shirts (male)] on each online store was recorded.
30% of each clothing type was chosen as it was considered to
sufficiently reflect the clothing within each group. Duplicates
of the same item were excluded using visual inspection.
This was because the style of the item and fastenings (if
present) remained the same. Product duplication cases were
not recorded. Seasonality was a potential confound, as changes
occur according to seasonal suitability. The survey examined
Autumn/Winter/Spring collections for children and adults. The
survey could not account for fashion trend, as this fluctuates and
is beyond the control, influence and scope of this project.

All clothing items were split into types (using each website
filter option for children’s clothes as they were distinguished
by age; adult clothes were pre-filtered to type) and the total
number of each type available on the website was recorded using
website records. From this total number, 30% was calculated of
each clothing type, as it was understood that observation that a
sample of this size would be reasonably generalizable across the
availability of children’s and adult clothing. This was due to the
replication of many items.

The survey assessed only functional fastenings, i.e., those
that require manipulation in the dressing sequence to put
on/secure/take off an item of clothing. Fastenings used for
aesthetic purposes only (i.e. decorative buttons that could not
be fastened/unfastened), were not recorded. The fastenings (and
descriptions) identified in the surveyed sample are presented
in Table 1.

Table 1 included the recording of “Slip-on” clothing (i.e.,
t-shirts and trousers) occurred despite not technically being
considered as a fastening. This is because the joining of material
is not needed to secure an item. Slip-on items were part of the
most popular surveyed items. Omission of the slip-on category
would not reflect the availability of children/adult’s clothing
or the shopping habits of consumers. The inclusion of slip-
on items more accurately reflected the most popular items of
clothing bought, and subsequently the clothing types that the
children/adults were potentially exposed to. Slip-on clothing
reduces exposure to fastenings, and potentially may hinder
the development of gross/fine motor fastening skills. This is
because children do not need to complete additional stages to
independently dress and secure their clothing. This means that
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TABLE 1 | Descriptions of identified fastenings on children’s clothes.

Name of

fastening

Description

Zip Two rows of “teeth” (plastic or metal) that interlock by pulling

a slider mechanism. Commonly used on outdoor coats and

the trouser fly.

Button Usually a circular plastic object (although other

shapes/materials are used) which is pushed through a

button-hole relative to the size of the button. Commonly used

on cardigans and shirts.

Popper Also known as “press studs” or “snap fastenings,” the popper

consists of two pieces (typically metal or plastic) that “pop”

together by inserting the convex “stud” into a matching

concave hole. Frequently used for baby-wear due to speed

and ease of fastening.

Shoe Laces A long string fed through eyelets from the throat line of the

shoe upwards, following the length of the tongue. Typically

made from cotton, however are also available in elastic for

ease.

Velcro A fabric form of “hook and loop” fastening. Typically produced

in Nylon due to variability and durability of the material (e.g.,

thickness of loops) (Suddath, 2010).

Shoe

Buckle/Belt

Buckle

Typically on the quarter part of a shoe. A length of leather is

taken across the foot and fed through the metal buckle frame

and over the bar of the buckle. The leather length contains

holes, and so a buckle pin is inserted through a hole to keep

the shoe in place. Belt is the same mechanism yet is fastened

around the waist or hips.

Elastic

(slip-on)

Stretchy fabric that is manipulated over the body and revert to

a fitting size. Used in t-shirts and athletic clothing where

fastenings are not required/pose a risk.

Drawstring/Wrap

Around

A long string that feeds through eyelets usually placed at the

mid-front of a waist-band. The drawstring lace, typically made

of cotton, sits inside of the waistband and the item of clothing

is secured by fastening the laces together at the front of the

item of clothing (i.e., trousers/skirts). For wrap around, the

principles remain constant, yet the material is typically that of

the item e.g., jersey and is thicker than a drawstring lace.

Hook and Eye A hook and eye fastening, usually a metal flattened hook that

attaches to a metal eye or eyelet. This type of fastening is

commonly found on suit/office trousers and bras.

the gross motor skill of pulling on or pushing off clothing may
be better developed than the fine motor skill of fastening with
requires more dexterity and control.

Study One: Results
The recorded frequencies of fastenings (Figure 1) on the most
popular items of children’s clothing indicated, it was assumed,
the types of fastenings that infants and children are exposed to
from birth-14 years of age, across the UK. The splitting of the age
groups at 2 years is arguably associated with the developmental
variation and progression of fastening exposure. The split of the
age in the online shopping stores sorting filters showed an overlap
between the two groups however was uncontrollable due to
website filtering. The recorded frequencies of fastenings on adult
clothing were considered representative of the types of fastenings
that children and young people were likely to engage with once
transitioning into adulthood. These frequencies are considered

important when mapping an intervention protocol to support
children and young people with independent dressing skills.

Figure 1 shows how fastenings and frequencies differ
according to chronological age/size. Figure 1A reveals that
the most common fastening for children aged 0–2 years is
poppers. For children aged 2–14 years (Figure 1B), and adults
(Figure 1C), the most frequent fastening is zips (frequency
of 318 and 2017, respectively). The observable differences in
Figure 1, show how fastenings change across development.
Table 2 displays the frequency of fastenings across both child
groups and the adult sample.

Table 2 identified the different types, variety and availability
of clothing fastenings available, relative to age. The greater
variety in fastening type/availability was in the adult sample.
Arguably, this represented a broader choice in adult clothing.
The frequency results revealed that as a child transitions into
adulthood, zips, buttons and laces would become more frequent
forms of fastening within the adult category (although slip-on
was still available).

Study One: Interim Discussion
Study 1 demonstrated that chronological age (and, arguably,
physical size) linked to more variety in clothing fastenings.
Clothing type increases across development; i.e., from all-in-
one body suits to trousers, chinos, jeans and active wear. The
fastenings used to secure items in place become more dynamic
and, arguably, more complex in adult clothing. The survey
revealed a dramatic increase in style (e.g., adult options being
“mini,” “midi,” and “maxi” dresses compared to “dresses” for
children) and type (e.g., jeans and chinos for adults compared to
“trousers” for children). Arguably, this supports the notion that
dressing is a developmentally-centred independent living skill,
and the progression and complexity of independent dressing
skills extends into adulthood. This is in-line with the basic
principle of Habilitation, whereby children and young people
with VI are trained formally and systematically in adaptive
behaviours, supporting transition into adulthood.

The survey supported the assumption that independent
dressing skills extends across the lifespan. The reported
frequencies indicated a need to develop fastening abilities that
are transferable across the different fastening domains. This is
because the type and range of fastenings increased according to
chronological age. This is prior to consideration of physique in
comparison with chronological age. Therefore, it is important to
note that the chronological age associated with children’s clothing
does not always reflect the size of the child. For example, a child
aged 8 years old may wear clothes “sized” 10 Years. This means
that although chronological age is a label generally associated
with the average size of children that age, it does not mean
that the size of the clothes will always necessarily match the
chronological age of the child. Clothing choice is arguably more
reflective of physiological size (which extends into sizing for adult
ranges), in terms of what will fit, as opposed to chronological
age. It could be argued that slip-on items of clothing and shoes
can override the need to develop fastening skills in childhood,
however the purpose of habilitation is to equip children and
young people with the skills that they presently need, but also
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FIGURE 1 | Recorded frequencies of fastenings on children’s clothing 0–2 years (A), 2–14 years (B), and adult clothing (C).

train and develop skills that are required through adolescence
and into adulthood. Furthermore, the need to independently
develop dressing skills is crucial for Habilitation but also is
essential knowledge for transference of skill ability if these adults
become parents themselves.

There are limitations to this survey. First, clothing changes
seasonally and annually, therefore the survey only offers a
snapshot in time regarding the availability of fastenings on
clothing items. Second, surveyed items were available only in the
UK, and so are not necessarily generalizable beyond this context.
Third, examined items were based on popular clothing stores
and the child samples compared with an online parental forum.
This means that the sample was limited, as it did not account for
differences in cultural dress nor socio-economic status. Families
with higher or lower incomes may choose different stores that
may supply different items. Similarly, annual income would
influence adult choice. This could then shift the likelihood of
exposure to different fastening types. Future research could
account for this by using questionnaires and interviews with
families to fully assess environmental influences that could
contribute to clothing choice.

The survey has also informed the assumption that gross and
fine motor skill development are essential for manipulation and
the successful fastening of clothing items. Despite identification

of independent dressing skills inHabilitation practice and it being
legislated in England, little systematic, and empirical evidence
supports how dressing can be developed and achieved in children
with vision impairment. Extending beyond the survey findings,
a further search explored whether there are any commercial
resources to support dressing skills in children with vision
impairment, to no substantial avail. Resultantly, the survey data
informed the development of a novel intervention resource
suitable for training independent dressing skills in children with
vision impairment (Study 2).

STUDY TWO: METHODOLOGY

The survey data informed development of novel intervention
resources, particularly fastenings chosen. A lack of commercial
availability for resources suitable for children with vision
impairment led to the design and creation of a novel resource to
support independent dressing skills; the Interactive Puzzle Game.
The interactive puzzle game was an oversized jigsaw puzzle
containing zips, buttons, poppers, and shoelace fastenings as per
the popular fastening types yielded from the survey. A benefit of
training zips, buttons and poppers is that they can all be found on
one item of clothing (an outdoor coat), thus removing the need
for multiple items of clothing.
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TABLE 2 | Frequency of clothing fastenings for children aged between 0-2 years,

2–14 years and adults.

Type of Fastening Frequency

Prem-2 years (%

of total items*)

Frequency 2–14

years (% of total

items*)

Frequency adult

Sample (% total

of items*)

Zip 44 (14.6%*) 318 (25.1%*) 2,027 (17.8%*)

Button 62 (20.6%*) 165 (13.0%*) 2,016 (17.7%*)

Popper 100 (33.2%*) 14 (1.1%*) 177 (1.6%*)

Velcro 18 (6.0%*) 55 (4.3%*) 40 (0.35%*)

Shoe Laces – 74 (5.8%*) 1,424 (12.5%*)

Shoe Buckle – 22 (1.7%*) 889 (7.8%*)

Backwards Zip – 34 (2.7%*) 543 (4.8%*)

Backwards Popper 2 (0.7%*) – –

Backwards Button 8 (2.7%*) 25 (2.0%*) 138 (1.2%*)

Slip on 67 (22.3%*) 561 (44.2%*) 3,629 (31.8%*)

Drawstring – – 342 (3%*)

Hook – – 127 (1.1%*)

Belt Buckle – – 46 (0.4%*)

Total 301 (100%*) 1,268 (100%*) 11,398 (100%*)

“–” represents no data gathered for these conditions.

Particular emphasis was on the results of children’s clothing,
as the intervention was designed for children with vision
impairment and children with Down syndrome aged 5–11 years.
Further, it is argued that early intervention should occur with
resources that a child would naturally engage with/be exposed
to, but also equip the child with transferable skills for adulthood.
The likelihood of exposure to particular fastenings could impact
dressing skill development in children in their current context.
The purpose of designing and testing resources was to aid
contextualisation of this assumption, support dressing skill
development, and transfer of skills through early intervention,
preparing for transition to adulthood.

Using thematic analysis and collective case studies (detailed
in section Qualitative Data Analysis) Study Two, qualitatively
explored the effectiveness of the novel intervention materials in
developing independent dressing skills in children with vision
impairment and children with Down syndrome over a 10-
week period. This approach was chosen to explore participant
behaviours in response to the intervention and attempt to
encapsulate the real-world nature of conducting an intervention
in relation to answering the main research question. The main
research question for Study 2 was “To what extent can novel
resources support fastening skill development in children with
vision impairment and children with Down syndrome?”

Pilot of the Interactive Puzzle Game
Prior to conducting Study 2, the novel intervention materials
were created and piloted for reliability and face validity (Hayton,
2017). Amendments such as colour contrast and material choice
were made to the interactive puzzle game to support suitability
for children with vision impairment and children with Down
syndrome. Dimensions such as size and shape of the materials
were not altered, and these were found suitable for children

of this age. The interactive puzzle game was tested using
observation and a case study approach. Children acted as their
own control, due to the large heterogeneity of variance present
in children with disabilities. Development of resources led to
the qualitative assessment of intervention effectiveness, presented
here in Study 2.

Participants
Eighteen participants were recruited (n = 9 vision impaired;
age range 5;04–10;02 years). The age range represented that of
Primary School in the UK, responding to a delay in dressing
skill acquisition as part of school readiness (Public Health,
2015). Participants with vision impairment were recruited from
a specialist school in London, UK. Participants with Down
syndrome were recruited from a voluntary organisation in
London, UK. All participants were recruited due to their inability
to fasten items of clothing. Children with vision impairment and
children with Down syndrome were matched on chronological
age +/– 2 months. Recruitment was school/organisation-based
as the intervention ran in these settings.

Ethical approval was granted by UCL Institute of Education
Ethics Committee. Informed consent for the whole study
was obtained for each setting (school/organisation) and from
each participant’s parent/caregiver. Child assent (verbal and/or
gestured e.g., thumbs up) was obtained prior to the intervention
taking place, and before each session. This was done to ensure
that the child was happy to take part on each day that the group-
based intervention ran and to ensure that the voice of the child
was heard throughout. Consent to publish case study data was
obtained by parents/caregiver of the child participants.

All children with vision impairment spoke English as a first
language. Some children with vision impairment were bilingual
and two children used Makaton (a form of sign language)
to support communication. Children with Down syndrome all
had English as a first language, and some used Makaton to
support communication as they had limited speech. For children
with vision impairment, the types of diagnosis varied, although
some shared a diagnosis. Table 3 indicates the diagnoses of
the full sample (children with vision impairment and children
with Down syndrome, based on Medical History information
provided by parents/caregiver). Confirmation of visual status was
via the Class Teacher as they had access to clinical information
and parental permission to disclose. As some parents did not
speak English as a first language, the class teacher communicated
or confirmed diagnosis. Table 3 also states co-morbidities for the
children with vision impairment. The parents of children with
Down syndrome did not provide information about comorbidity.

The individual characteristics of both samples in Table 3 are
incorporated into the research design to aid contextualization of
skill development/developmental changes over the course of the
novel audio-tactile intervention period, detailed next.

Study Two: Materials
Two materials were used in this study; the interactive puzzle
game (used to support the development of independent dressing
skills) and the observation schedule (used to record skill
progression for each child).
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TABLE 3 | Characteristics of children with vision impairment and children with Down syndrome.

ID Sex Age Vision

group

Visual disorder/Status Co-morbidities Verbal Makaton

1 M 8;10 VI Pilocytic Astrocytoma in

Chiasmatic/Posterior Fossa

Autism, Tourette’s Syndrome,

Precocious Puberty, Growth

Hormone Deficiency

Y N

2 M 10;02 VI Glaucoma Cardiac (Ebstine) Anomaly Y N

3 M 7;11 VI Undiagnosed; severely sight

impaired

No Y N

4 M 8;08 VI Optic Pathway Pilocytic

Astrocytoma

No Y N

5 F 5;06 VI Septo-Optic Dysplasia Autism, Diabetes Insipidus Y N

6 F 8;05 VI Undiagnosed partially sighted Attention Deficit Hyperactivity

Disorder, Communication

Difficulties

Y Y

7 F 8;00 VI Rod/Cone Retinal Dystrophy Cohen’s Syndrome Y Y

8 M 7;11 VI Leber’s Syndrome Autism, Behavioural Problems Y N

9 M 7;00 VI Retinopathy of Prematurity Reflux, Problems Associated

with Prematurity

Y N

19 F 9;00 DS ND ND Y Y

20 F 5;05 DS Corrected (glasses) ND Y Y

21 M 6;08 DS Corrected (glasses) ND Y Y

22 F 6;08 DS Corrected (glasses) Cataract Y N

23 M 10;00 DS Corrected (glasses) ND Y Y

24 F 7;00 DS Corrected (glasses) ND Y N

25 M 9;00 DS Corrected (glasses) ND Y Y

26 M 5;03 DS Corrected (glasses) ND Y Y

27 f 7;07 DS Corrected (glasses) ND Y Y

M, male; VI, vision impairment; DS, Down syndrome; ND, no data recorded; Y, yes.

All data are based upon parental report/disclosure.

Interactive Puzzle Game
The size of the puzzle pieces was commensurate to the size of
a child’s hand to aid fastening manipulation (too large/small
puzzle pieces might affect manipulation of the fastenings and/or
the child’s ability to hold each item). Affixed to each piece was
either a zip, button, popper or shoelace fastening. The three most
frequent fastenings identified by the survey in the 2–14 years age
range were zips, buttons, poppers, and therefore they were chosen
for the interactive puzzle game. Further, due to the increase in
lace fastening availability in the adult sample, laces were also
chosen for the interactive puzzle game to support the child’s
transition into adulthood.

The affixed button and popper fastenings were offered in
three sizes (small, medium, large). This was purposive to support
the development of fine motor skills suitable for independent
dressing. Velcro was used on the reverse of the fastening/on each
puzzle piece to make the puzzle pieces interchangeable, and to
increase handling opportunities for the children. Colour contrast
was also considered an important aspect in the design process,
as some children with vision impairment have a sensitivity to or
difficulty with processing colours with very high or low contrast.

The development of the interactive puzzle game (Hayton,
2012, 2017) was based on the practical aspect of fastening
and unfastening. The use of the puzzle and systematic verbal

instructions (relative to task completion; i.e., “pinch the tail of
the zip”) afforded the opportunity to transfer fastening skills
from the abstract (e.g., the puzzle pieces in front of the child)
to the actual (fastening/unfastening personal clothing items).
The ability to first practice abstractly was considered important
for the development of independent dressing skills. This was
because the puzzle game afforded the opportunity to practise
fastening/unfastening without being constricted in clothing or
reducing movement.

In addition to removing the potential distress caused by
constriction in their own clothing, the opportunity to practice
using the fastenings separate from their own clothing was
considered more appropriate for three reasons: the first being
that incrementally and systematically developing independent
dressing skills meant that anxiety and stress were reduced. This
was because transference onto the child’s personal items (an
outdoor coat) occurred at the stage that they demonstrated
readiness and confidence. Second, taking time to develop,
refine and subsequently “master” the skill before transference
reduced pressure regarding task completion. This is because
directly requesting a child to “fasten their coat” for example
could appear a colossal task. However, framing the same task
in an informal, playful and step-wise activity could increase
motivation, alleviating potential embarrassment and stress.
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Third, some children may not have access to, or wear, lace-up
shoes and so developing this skill in the abstract meant that if
required, the ability to transfer the acquired skill subsequently
prepared the child for adolescence/adulthood. The skills of
fastening and unfastening were gradually refined over the course
of the intervention, culminating (where possible) to transference
on personal clothing items.

Observation Schedule
An observation schedule was devised to support the recording
of skill development. The schedule was based on a task analysis
principle used in Habilitation practice. The previously piloted
observation schedule (participants, N = 65 university students;
interrater validity was found to be Kappa= 0.97, p < 0.001) split
the tasks of unfastening and fastening into small yet observable
stages (see Hayton, 2017; Hayton et al., 2018). Each type of
fastening process required its own continuous sequence, and so
a continuum-based approach to recording skill acquisition was
devised for zips, buttons, poppers, and laces. The observation
schedule stages are continuum-based, meaning that stage 4 can
only be independently acquired after stage 3, for example.

Each step in each fastening sequence was categorised as
“gross” and/or “fine” as this pertained to the motor skill
requirement for each nuanced stage. For example, “pinching
the base of the zip (fine)” vs. “pulls zip slider up 100% [gross
and fine, due to the combination of pinching (fine) and pulling
(gross)].” Participants were also scored on the indications of
their vocalisations (sounds/speech). This was based on the
premise that, if a child could not physically complete a stage of
fastening yet is aware of the next stage, they would pre-empt
the stage by using speech. The noting of these behaviours is
important for Habilitation practice, as pre-empting the next step
in the sequence is indicative of the development of the skill
itself. For children who struggle with motor skills, the verbal
indication and subsequent praise/reinforcement can support
motor skill development.

Records were made for assistance or scaffolded support.
Assistance was characterised as either physical support (hand-
over-hand) or verbal support (giving instructions). Assistance
was only provided at the child’s request, and the child also
specified the type of support that they wanted i.e. “Can you help
me with your hands?” was a request for physical, and “Can you
tell me what comes next?” was a report for verbal. These were two
particularly articulated expressions for help, and requests varied
according to the needs of each child.

Procedure
Upon receipt of informed consent from all parties
(schools/organisation, parents/caregivers, and children),
parents/caregivers were invited to complete a medical history
questionnaire for their child within 2 weeks. During these 2
weeks, preparation for the commencement of the group-based
intervention began. This involved briefing support staff (involved
in working with the child participants) regarding the nature,
purpose, and process of the intervention. Timetables, rooms, and
calendars were arranged during this time to ensure consistency
and collaboration between each setting and the researcher.

Next, familiarisation with the child participants in each setting
occurred. The intention was to build a familiar and supportive
working relationship. The mean time for familiarisation for
children with vision impairment was 10min per participant. The
mean time for familiarisation for children with Down syndrome
was 2 h, but this was with the whole group, as requested by the
Group Leader who was aware of the social/emotional needs of
the children.

Participant screening then occurred by asking each child
to fasten a zip, a button and a popper. None of the eighteen
participants were able to independently complete this task, so all
were considered suitable for the intervention. The intervention
schedule was prepared to accommodate pre-, during- and
post-intervention observations. The intervention schedule
demonstrated a gradual development in skill development,
from the abstract (the interactive puzzle game in front of the
child) to the actual (fastening their own coats), over 10-weeks.
During pre-intervention observations, each child was presented
with each piece and asked to name the fastening and show
the researcher how it worked. This was marked against the
observation schedule to establish a baseline for each child.

The group-based intervention was conducted twice per week
for 20min for 10 weeks. The sessions were purposefully short
to hold attention and avoid frustration. Each session followed
the same principles: welcome, introducing the session and
what was going to happen, practicing, ending the session
with each child saying their favourite part of the session. The
repetitive structure was purposeful to maintain a structured
and consistent environment optimising skill development. The
pace of each session was determined by each child, but support
was scripted prior to the intervention. Child-led, researcher-
facilitated sessions meant that the children had most control
over their choices (fostering play and incidental learning) and
that they did not feel pressurised. Set resources in each session
restricted choice (so as not to overwhelm) but each child mostly
controlled their engagement. The researcher ensured that each
child attempted each fastening once per session, with or without
scaffolded support. The intervention sessions ran at times
appropriate for dressing (i.e., before play-time). This was to keep
the skill relevant to the time of day when dressing/undressing
would naturally occur.

Progress of each child was recorded using the observation
schedule at weekly intervals (last session per week) for 10 weeks.
Table 4 shows the group structure and number of absences
per participant.

Participants knew that they were being observed, but also that
there was no pressure to fastening all items. Transparency and
honest communication with the children were considered crucial
to support them/alleviate anxiety. Post-intervention follow-up
sessions were made 1 and 3 months after the intervention
ceased. Observations were made for each child attempting each
fastening, without scaffolded support. This was because the
longer-term effects of the intervention were observed. The skill
ability of each child was recorded, as were reports of practice in
the home environment. Unfortunately, the children with Down
syndrome did not participate in the post-intervention follow-up
due to time restrictions.
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TABLE 4 | Assigned groups and number of absences (out of 20 intervention sessions).

Group 1 (VI) Group 2 (VI) Group 1 (DS) Group 2 (DS)

ID Absences (n) ID Absences (n) ID Absences (n) ID Absences (n)

1 3 5 0 19 0 23 4

2 1 6 3 20 0 25 1

3 1 7 1 21 0 26 4

4 0 8 3 22 1 27 5

9 1 24 4

VI, vision impairment; DS, Down syndrome; n, number of absences.

Qualitative Data Analysis
All intervention and post-intervention sessions were audio-
recorded, and observation notes were made after every session.
Verbatim transcriptions of the sessions and the observation
notes were coded to support a theoretical thematic analysis,
following the 6-phase guide proposed by Braun and Clarke
(2006). Familiarisation with data was completed first. Open-
coding of eighteen case studies (n = 9 vision impairment were
then completed by hand (as pre-set codes were not considered
appropriate). As codes emerged they were independently checked
by a staff member and were discussed and modified. Discussion
and modification of codes led to establishing sub-themes of
broader categories and themes were identified based on the
significance in the transcripts. Themes were then reviewed to
ensure that data supported them and there were no instances of
overlap; themes were coherent and distinct.

Two broad themes emerged: clinical diagnosis and
intervention performance and behaviours that could affect
intervention performance. Within the first theme, subthemes
emerged which were over/under performance in response to
the intervention, based on the characteristics of diagnosis and
the possible effect of chronological age. Within the second
theme, subthemes were varied. These included: multi-tasking
behaviour (present or absent in the sample and maintaining
on-task focus or not); attention seeking behaviour (including
negative strategies such as physical aggression to peers (pushing),
spitting on/licking the researcher and participants purposefully
positioning themselves as close to the researcher as possible),
familiarization with the researcher (including co-operative
behaviour due to familiarisation and avoidant/wary behaviour
due to seeing the researcher as a “professional”) and parental
influence (overprotection when parents were present). These
themes informed the development of collective case studies
to generally explore the development of fastening/unfastening
skills in children with vision impairment and children with
Down syndrome. Within the collective case study approach,
instrumental case studies are used to offer insight into the
intricacies of developing fastening/unfastening skills in children
with vision impairment and children with Down syndrome. The
sampling choice of each case is considered meaningful in fully
answering the research question. This means that some of the
cases chosen demonstrate the real-world nature of delivering an
intervention to support children with vision impairment and
children with Down syndrome.

Study Two: Results
Case studies are used to explore the individual characteristics
and behavioural responses to the intervention materials. Two
broad themes emerged from the observations of participants
with vision impairment and children with Down syndrome.
The themes related to: (1) clinical diagnosis and intervention
performance and (2) behaviours that could affect intervention
performance. The instrumental case studies presented are
grouped in accordance with the themes.

Theme 1 Clinical Diagnosis and Performance
P3 was a notable case within the intervention due to the severity
of his diagnosed condition and his performance during the
intervention period.

P3 was a 7-year-old boy diagnosed with Juvenile Onset Battens
Disease. Vision impairment is a characteristic of this condition,
as well as developmental regression (including motor skills) and
loss of speech. Additional comorbidities were not reported. P3
was quiet and reserved in the sessions. However, he would say
“yes” or “no” and ask for assistance when he needed it. This
demonstrated that he was still able to communicate efficiently
with the researcher and his peers in the sessions.

P3 preferred to work alone and did not ask for much
assistance throughout the intervention period. He mastered the
zip condition by week 5, the button and popper condition by
week 4 and the lace condition by week 5. This was considered
remarkable, accounting for the severity of his diagnosis and
anecdotal reports (from teachers) regarding regression. P3 would
collect as many fastening pieces as he could, unfasten/fasten as
fast as possible and place them to his side (creating a tower). He
would repeat this behaviour throughout the sessions, displaying
incredible focus toward attempting every piece available in every
session. P3 was able to transfer the acquired skills onto his own
outdoor coat. He was able to put on a shoe and fasten the laces,
yet his own shoes did not have laces.

The performance of P3 over the intervention period did
not seem to correspond with the severity of his diagnoses.
Theoretically, P3 should have performed worse than was
observed over the intervention period due to developmental
regression associated with the condition (von Tetzchner et al.,
2013). Furthermore, P3 maintained task mastery in all fastening
conditions 1 and 3 months post-intervention. The case of P3
suggests that at the time that the research occurred, he was
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still able to acquire and maintain new motor skills suitable for
independent dressing.

The case of P5 further explores the possible relationship
between diagnosis and performance. P5 was not diagnosed
with developmental motor skill regression, and so her poor
performance could not necessarily be explicitly related to her
diagnosis in the same manner, however could link to her being
younger than other participants.

P5 was a 5-year-old girl, diagnosed with septo-optic dysplasia,
and registered blind. Additional needs included Autism and
diabetes insipid us. P5 had also experienced neonatal abstinence
syndrome (withdrawal) as an infant and as a result, resided
with her grandparents. P5 was a very polite and softly spoken
child. She enjoyed group work but would get frightened if there
were any loud or unexpected noises occurring inside/outside the
workroom (e.g., crying, screaming, banging).

Compared to all participants, P5 required the most assistance
over the intervention period. A teaching assistant would sit
beside her and support her (mimicking the researcher). This was
done to maximise the opportunity for P5’s independent fastening
abilities. P5 did not master any fastening. However, she did
appear to reach her own level of mastery during the intervention
period. This was not transferable to her own outdoor coat/shoes.
P5 preferred the button condition as opposed to the others,
avoiding other fastenings given the choice. Subsequently she
needed encouragement to try the other fastenings in every
session. She would attempt the other conditions once or twice
but swiftly requested a big button because she liked the feel of
it. P5 was the youngest recruited participant in the group with
vision impairment, and this may have had more of an effect
on her performance through the intervention period than her
medical diagnoses.

The cases of P3 and P5 indicated that despite clinical
diagnoses, performance in the fastening activities were variable.
From P5’s case, it is arguable that chronological age may also
affect task performance, but from the sessional observations, the
performance of both P3 and P5 did not appear to correspond
with the characteristics of their diagnoses. This set of case studies
arguably demonstrated variation according to task performance
and clinical diagnosis.

Theme 2 Behaviours That Could Affect Intervention

Performance
The following case studies examined different behaviours that
may impact on task performance. It was initially thought that
the development of independent dressing skills in relation to
fastening would have required participants to specifically focus
on the task alone and avoid distraction. P2 demonstrates this was
not always the case. P2 exhibited multi-tasking behaviour and
this possibly may have supported his motor skill development
over the intervention procedure.

P2 was a 10-year-old male diagnosed with glaucoma and
retinal detachment. P2 did not have verbal communication
difficulties but would often mimic or “parrot” words or phrases
that were said throughout the sessions.

He was a very inquisitive and chatty child and would often tell
jokes within the sessions whilst unfastening/fastening to make

the participants and the researcher laugh. He was incredibly
motivated toward task completion, often asking if fastening a
coat was like fastening a seatbelt, because he had recently learned
how to do that. He would constantly ask such questions whilst
attempting to unfasten/fasten different materials.

P2 mastered buttons by week 8 and poppers by week 6 of
the intervention. He became so comfortable with the button
and popper conditions that he would hold remarkably detailed
conversations about “wanting to be a dentist” and warning the
researcher about the risks of eating too many Easter eggs; “I
don’t want you to pop!.” He would maintain these conversations
whilst continually and successfully unfastening/fastening buttons
and poppers. This ability to do two arguably complex things
at once with such ease demonstrated multi-tasking behaviour
and confidence.

P2 struggled with laces and zips. He was motivated toward
fastening zips, due to an awareness that the other members of his
group could fasten them. He would become frustrated and say
“silly zip” frequently throughout sessions. For fastenings that he
struggled with (i.e., zips and laces), he would start conversations
about how to successfully unfasten/fasten (correctly) while
attempting the pieces.

Observing P2 revealed that when attempting to insert the tail
into the slider, he would turn his hands in toward his stomach,
meaning that he could not insert the tail due to approaching from
the wrong angle. To correct him, he was asked to hold his hands
in the correct position for 3 repetitions of 10 s.

P2 would then ask questions and talk about the task whilst
he was doing this. As he could be easily distracted, focusing on
the action for 10 s would sometimes make him laugh, and so we
would start again, for him to remember where to position his
hands. Although P2 did not master zips and laces, he continued
to attempt these fastenings, and hold conversations about them.
P2 never displayed de-motivation toward the tasks. He was able
to transfer button and popper skills onto his own outdoor coat,
overriding the need to fasten the zip.

The case of P2 demonstrated that engaging with the
intervention materials did not necessarily mean a singular
focus on the task in hand. For two fastenings, he was able
to develop unfastening/fastening skills whilst speaking about
related or unrelated concepts. For fastenings that required more
fine motor control, and perhaps concentration, he struggled.
Potential reasons for this are speculative.

Contrastingly, the following case studies (P19 and P23)
examine different aspects of behaviour and performance, where
both participants have limited language and communication
difficulties. Running group-based interventions meant that
participants worked together whilst the researcher divided
attention according to individual need(s). Participants generally
understood this and requested help when they needed support.
This attitude, however, was not always shared. The case
of P19 illustrated how attention-seeking behaviours manifest,
and the potential negative impact that this may have on a
group dynamic.

P19 was a 9-year-old girl diagnosed with Down syndrome.
She did have communication problems and used Makaton to
support her limited speech. She was very confident, preferred
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to work directly with the researcher, and would exhibit notable
behaviours to ensure this.

P19 was present in the group settings, however would snatch
the materials out of the other participants’ hands or push
them out of the way to have the researcher’s attention/sit
closer. The researcher explicitly informed her that this was
unacceptable behaviour. Despite cooperating with the request, a
limited attention span led to the exhibition of cyclical behaviours
between defiance and compliance. This was much to the
annoyance of the other children in the group.

P19 could be very heavy handed with other participants
and the researcher. If she felt ignored, she would grab the
researcher’s arm or hand and try to drag the researcher away. The
researcher would remain in the same position, calmly inform her
that the behaviour was unacceptable and continue assisting the
other participants.

Generally, P19 responded positively to verbal instructions
provided by the researcher regarding her behaviour but would
not respond to additional adults (including her mother). She
would physically push these people away and move to position
herself directly next to the researcher.

She often needed reminded of her behaviour and “kind hands”
to participate in the sessions. She responded to this and so was
present in the full 10-week intervention. Due to her disruptive
behaviour, interruptions could have negatively influenced others
in the group. Despite interruption, P19mastered buttons by week
3 and poppers by week 9. She did not master zips and laces during
the intervention, but plateaued relative to her skill by week 6.

The case of P19 demonstrated that some children exhibit
negative behavioural strategies to gain attention of a supporting
adult. Had the sessions have been uninterrupted, the
performance of P19 and potentially others may have been better.
Negative behaviours manifest differently and can be facilitated or
enhanced through unfamiliarity and prior experience of working
with professionals. Despite the incorporation of a familiarisation
period in the research design to alleviate anxieties/concerns, the
case of P23 illustrates how avoidant behaviour and wariness of
supporting adults may affect performance.

P23 was a 9-year-old boy diagnosed with Down syndrome. He
was very wary of new people, especially those who he considered
“professionals” or teachers who were there to help him. He was
very reserved, spending most of his time interacting with his
mother rather than the intervention group. He would actively
avoid any adult who he perceived to be “support.” Resultantly,
P23 would often be uncooperative in the sessions and required
gentle introduction to the fastenings. He appeared suspicious of
the tasks, as if he was aware that assessments were occurring,
so he would mainly attempt unfastening/fastening when he
felt comfortable.

Over the 10-week period, he was absent for 4 sessions,
meaning that in total he only had 6 weeks of intervention. Despite
this, he reached task mastery for buttons and poppers by week
7. He showed improvement over the intervention period for the
zip and lace condition, however did not reach task mastery. His
mum was very encouraging for the development of independent
dressing however, would frequently explain that he was not keen
on people helping him specifically.

The avoidant behaviour of P23 could be framed in two
ways. The first is that his avoidance is related to shyness and
perhaps anxiety, as the voluntary organisation (from which
he was recruited) was specifically targeted at different forms
of supporting therapy for children with Down syndrome and
assessing the impact of these therapies. Yet, framing P23’s
behaviour in a different lightmay suggest that due to amotivation
toward independence, being surrounded by “supporting” adults
may not be conducive to attaining it. The following case
(P25) examines the link between participant behaviour (wariness
and anxiety) and the potential impact of parental presence in
the sessions.

P25 was a 9-year-old boy diagnosed with Down syndrome.
He had some spoken language difficulties and used Makaton
frequently to support his communication. His mother sat with
him for every session.

He was very wary and anxious toward new activities. When
initially offered interactive puzzle pieces he would say that he
could not do it because it was too difficult, or he was scared. He
would say this before he had attempted unfastening/fastening. To
support his confidence the researcher verbally encouraged him to
try whilst physically (and slowly) showing him how the fastenings
worked. He would then engage with the task, overcome his initial
anxieties and become excited with his attempts.

If P25’s mother perceived him to be slow or unsuccessful she
would put her hands over his and complete the task for him,
without verbal instruction/explanation. The researcher gently
advised that the mother removed her assistance until he asked
for help, as this was the nature of the intervention. This was
usually effective until P25 attempted another fastening. When
attempting different fastenings, the mother would then complete
the task for P25, until reminded otherwise. Then, when P25
asked for physical help (“can you help with your hands?”), the
researcher assisted with light hand-over-hand (researcher’s hand
over child’s) support and systematic verbal instruction to support.
This modelled the behaviour to both P25 and his mother so that
she would be able to assist if/when necessary.

Once P25 became more comfortable with the researcher, he
would move away from his mother (who was still present) and
toward the researcher. He preferred the button condition because
he found this easier to achieve, mastering this skill by week 3. He
mastered poppers by week 5 but did not master zips and laces by
the end of the intervention.

The case of P25 illustrated how initial anxiety toward a task
can be overcome with gentle guidance and listening to the voice
of the child. In addition, the case of P25 demonstrated how
parental presence might have affected the effectiveness of the
intervention procedure.

Study Two: Interim Discussion
The cases in Study 2 demonstrated the variation of skill
ability within and between children with vision impairment and
children with Down syndrome. The illustrative case studies were
purposefully chosen to contextualise and offer a fuller picture
regarding the characteristics of children in response to the novel
intervention. The variation in the cases presented demonstrated
the heterogeneity of variance of children with vision impairment
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and children with Down syndrome when participating in the
same task (McLinden et al., 2016).

Within the first established theme of clinical diagnosis and
intervention performance, the two case studies showed that
severity of condition does not always manifest negatively. Based
on clinical reports, P3 should have performed poorly in the
intervention because of the developmental motor skill regression
associated with his condition. This, however, was not apparent
at time of testing. In fact, P3 performed consistently better in
comparison to the rest of the group with vision impairment
and the group with Down syndrome. This could support
Habilitation strategies pertaining to the child displaying readiness
and motivation to learn new skills (Fairnham et al., 2002). P3’s
case potentially reveals that there can be a disparity between
clinical and functional assessments. Therefore, information
regarding performance in uncontrolled/naturalistic (functional)
environments (e.g., school/home contexts) should be equally
as important or understood as assessment performance in
controlled/ideal (clinical) settings. This is consistent with
Habilitation practice, as clinical vision assessments inform
a practitioner toward the condition and prognosis, whereas
functional vision assessments inform the practitioner as to how
the child uses their available vision in a natural environment.

The case of P5 also illustrated the concept of diagnosis
and performance. Septo-optic dysplasia can be associated with
developmental delay relation to motor milestones (Signorini
et al., 2012) but was not reported in the questionnaire for
this participant. This means that, in terms of motor skill
development, P5 may be delayed but was not experiencing motor
regression. P5 had a comorbid diagnosis of Autism and diabetes.
Of note is the overlap between characteristics of Septo-optic
dysplasia and Autism in relation to self-stimulating behaviours
such as repetitive head movements and hand fluttering/flapping
(Williams et al., 2013), she also demonstrated eye-poking. It was
subsequently difficult to ascertain whether task performance was
directly related to the primary diagnosis of vision impairment,
or whether comorbid conditions were also having an effect.
Assuming all diagnoses could affect task performance in various
ways, it is crucial to understand that P5 was not motivated toward
skill development. She neither demonstrated nor vocalised a
desire to achieve the independence skill, although big buttons
were her favourite fastening because they were “easy.” She
received the most 1:1 support in the sessions yet did not master
any fastening. Rather, she reached her own level during the
intervention phase and did not increase in skill ability fromWeek
5. This could also have related to her chronological age, as she was
the youngest recruited child with vision impairment.

The second emergent theme was related to behaviour;
particularly the exhibition of multi-tasking behaviour, negative
attention-seeking behaviour, and relationships with adults (i.e.,
the researcher and parental influence). The case of P2 was the
sole example of multi-tasking to the extent of holding completely
unrelated conversations whilst correctly and independently
fastening/unfastening buttons and poppers. As each session was
analysed, this became an apparent theme despite it presenting
at an individual level. The behaviour of P2 is notable as there
is a general assumption within Habilitation that children should

remain directly “on-task” in terms of language and skill but
this was not necessary in this case. P2 appeared confident in
his skill ability in fastening/unfastening buttons and poppers.
The automaticity of which the skills were correctly demonstrated
supported this. His reticence and “on-task-only” language for
fastenings he struggled with, indicated that language and focus
may bear more importance to develop an emerging skill, rather
than practice a newly acquired one. However, one particularly
pertinent case does not yield generalizable findings. This is
merely indicative of the types of behaviour that children can
exhibit whilst developing independence skills.

Further behaviours emerged within the sample with Down
syndrome, as characterised in P19. Examined literature in the
field (see Walz and Benson, 2002; Næss et al., 2017) generally
acknowledged more pro-social behaviours in children with
Down syndrome, but this case demonstrated this is not always
consistent. The physicality of these attention-seeking behaviours
was notable and concerning; from a safety perspective the
researcher was in a position of safeguarding and trust, so such
interruptions were problematic to ensure the safety of the group.
Further, these disruptions reduced amount of time “on-task”
in the group setting, subsequently reducing the opportunity to
learn and develop the skills. As each child consented to take
part in each session, this could not be reduced to “withdrawing,”
especially as P19 was, in effect, predominantly demanding the
attention of the researcher. Perhaps the explanation of this
behaviour was that P19 did not want to engage in a group
setting, preferring 1:1. Speculatively, this could be the case for
children who are used to having consistent 1:1 support as part
of their Educational Health Care Plan provision. The slower
development of fastening skills could therefore be understood in
two ways; disruption led to lack of opportunity to learn the skill,
and global developmental delay associated with Down syndrome
would have an effect regardless of behaviour. These two concepts
are notmutually exclusive, as cognitive impairments canmanifest
in disruptive behaviour (see Capone et al., 2006).

The role of adults requires consideration in the development
of fastening skills; understanding that children with vision
impairment and children with Down syndrome will have
substantial adult input from birth/early infancy. Medical
intervention, routine appointments and multiple testing with
various practitioners and professionals are part of their everyday
life. Scepticism toward unfamiliar, intervening, adults is to be
expected. Despite the intention to help/support these children,
it cannot and should not be assumed that they will gladly
receive it. Adopting a child-directed intervention therefore
afforded an element of child-control about the situation,
particularly how they chose to engage with the intervention
materials. The case of P23 encapsulated the initial wariness
of adults and showed how, over time, he became more
respondent, engaged, and subsequently developed fastening
skills. Researchers, practitioners and professionals should be
aware of the role that they play in each child’s life, and how
this can affect their emotional state/task performance. Parents
also play a crucial role, and, as parents being considered the
first Habilitation specialists, their input is vast and various.
Parental overprotection, however, can be prevalent in parents
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of children with vision impairment and children with Down
syndrome (e.g., Alesi and Pepi, 2015; Munro et al., 2016). This
was demonstrated in P25 where the mother, quite naturally,
wanted to support her child with a difficult task. Her support
manifested in completing the activity for the child, contradicting
the intervention aim of promoting independence. Literature
regarding parental support in dressing supports this behaviour,
where parents will complete the task for speed/ease. However,
this reduces time and opportunity for skill development. P25
mastered buttons and poppers over the intervention, but
not laces and zips. Speculatively, his performance may have
differed had he the full opportunity to develop his skills.
However, this is an accurate reflection of real-world situations,
whereby parents/caregivers are uncomfortable in seeing their
child struggle.

The cases presented encapsulate the real-world nature of
conducting an intervention in children with vision impairment
and children with Down syndrome. The cases revealed that the
intervention was suitable for skill development, but individual
profiles contribute to the overall effectiveness of the intervention.
Heterogeneity of variance is therefore a fundamental aspect
to incorporate in research design for children with disabilities
(Warren, 1984). Generalisations to broader populations of vision
impairment andDown syndrome cannot and should not bemade
to truly incorporate heterogeneity of variance. The inability to
generalise is a limitation of Study 2, further, of 18 cases made only
6 were presented.

DISCUSSION

Dressing is an essential independent living skill often taken
for granted. There are few empirically-based studies exploring
the development of independence skills in children with vision
impairment and fewer with children with Down syndrome. This
project was underpinned by habilitation theory and practice,
using a step-wise task analysis approach to intervention design
and implementation. By reporting frequencies of fastenings at
different ages a structured intervention relative to participant
age and stage was designed. This is important as a habilitation
programme systematically trains independence skills over
developmental phases that are age and stage appropriate
to each individual child (Wall, 2019), accommodating the
notion that the developmental age of the child may be lesser
than their chronological age as a result of developmental
delay (vision impairment) and/or intellectual disability
(Down syndrome). This bespoke individualized approach
to developing independence skills may support parents,
Habilitation Assistants/Specialists and the multidisciplinary
team surrounding the child nationally and internationally. Both
presented studies are complementary to the development of
independent dressing skills in children with vision impairment
and children with Down syndrome. This paper reveals the
intricate detail that is employed when designing systematic
Habilitation training, and the effectiveness of running a
bespoke intervention. The current paper also demonstrated
how habilitation could be extended to support children with

Down syndrome. This in line with the Special Educational
Needs Code of Practice England (Department for Education
and Department of Health, 2015) which entitles all children
with special educational needs and disabilities to access
Habilitation provision.

Discussion of Key Findings
Findings revealed that the 10-week intervention was effective
to a certain extent in children with vision impairment and
children with Down syndrome. However, participant absences
and behaviours (anxiety, attention seeking, and parental
overprotection) in the group with Down syndrome arguably
limited the effectiveness and transference onto personal clothing
items. Of the sample, only 3 children with vision impairment
were able to transfer acquired skills onto personal items of
clothing (outdoor coat and shoes). No children with Down
syndrome were able to transfer skills onto personal clothing
items. Further, absence and the inability to follow-up the study
with the children with Down syndrome was an unforeseeable
yet compromising factor for the intervention outcome. The
case study data reveals a greater depth to the development of
independence skills, highlighting that heterogeneity of variance
within the sample and participant (and adult/peer) behaviours
that might affect skill development. This paper is original
in applying child-centred habilitative principles to developing
independent fastening skills, as previous literature adopted
rehabilitation, adult-focussed techniques (e.g., Klein, 1983;
Fairnham et al., 2002), which are incompatible in application to
child development.

Fastening variation noticeably increased in the 2–14 years
clothing sample. This is important as rapid social, emotional,
cognitive and motor skill development occurs within the age
range of “2–14 years” (particularly until the age of six (Shonkoff
and Meisels, 2011). This means that the emerging independent
dressing skills might have a link to these areas of development,
specifically in terms of pre-requisite and actual gross/fine motor
skill acquisition. The impact of these developmental changes
may be enhanced by high exposure to certain fastenings.
The development of fastening skills in children may be a
conscious expression of awareness of the dressing procedure
in terms of; the systematic nature of the dressing sequence,
an understanding of the fastenings used and why they are
important, and, the strategies employed to achieve successful
dressing. These are fundamental concepts to maintain through
development into adulthood, as the survey supported the
increase in complexity and range of fastenings. Motivation,
readiness, and age/stage appropriateness can only account for a
portion of task mastery. Exposure, opportunity and task mastery
are also influenced by parental choice for clothing. A preference
for slip-on (as indicated in Table 2) potentially limits a child’s
exposure/development which could explain initial reduced skill
ability in Study 2. This means that a child’s limited exposure to
clothing items with functional fastenings would imply a limited
opportunity to familiarise, practise and refine their fine motor
skills for fastening.

The 10-week intervention afforded opportunity for
familiarisation, manipulation, and skill acquisition of fastenings
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that the children might not have had previous exposure to in
the home context. If a child is not afforded the opportunity
to fasten/unfasten due to a predominant exposure to slip on
clothing, it is less likely that fastening skills would develop. In
addition, if a parent/caregiver chose to fasten/unfasten any item
of clothing instead of providing the child with an opportunity to
manipulate the materials, independent dressing skills may also
be delayed. This means that to develop independent living skills
generally, a child must have exposure to particular objects and
opportunities for developing the skill. Allowing time for rehearsal
and subsequent skill development is also essential (Bardin,
2014). As parents are considered to be the first habilitation
specialists they play a crucial and fundamental role in supporting
independent living skill development (Kellegrew, 2000; Tadić
et al., 2013; Bathelt et al., 2019). Their choices reflect upon
the opportunities for development of independence skills and
adaptive behaviour, although sometimes their view of their
child’s abilities is discordant with what their child can actually
achieve (Tadić et al., 2013). It ought to be further acknowledged
that the children (becoming adults) may then become parents.
This means that developing popper-fastening skills would
be a skill transferable to parenthood, applied to their own
children’s development.

Strengths, Limitations and Future
Directions
In the Habilitation context and with focus on dressing,
understanding current trends, potential exposure, awareness of
fastenings, and the dressing sequence is essential when designing
a practical intervention accessible to parents and the multi-
disciplinary team surrounding the child. The advantage of using
a web-based search (Study 1) was that data recording and
filtering (based on consumer habits) was simple and replicable.
This could not necessarily be achieved in a physical outlet. The
disadvantage was that recording relied heavily on the quality
of product description/images. It was found that where one
aspect of the recording failed (e.g., product description), the
other aspect (e.g., product images) provided sufficient, recordable
information. The fastening frequencies based on consumer
habits offered reasonable justification for the interactive puzzle
game to include zips, buttons, poppers and shoelaces based on
likelihood of exposure. However, it is important to note that
high fastening exposure does not necessarily entail high fastening
experience/task mastery.

Further information that could inform Study 2 and influence
skill development pertained to sibling data. Recording
participant’s siblings and their ages can inform the research
as it takes account of other fastenings that the participant may
be exposed to within the home environment. For example, if
the participant has younger siblings aged “0–2 years,” it could
be assumed that the participant will have a greater likelihood of
exposure to popper fastenings, as well as the popular fastenings
associated with participant age. If the participant has older
siblings, aged up to 14 years, or adult (e.g., 18 years), it could
be assumed that the participant likely has a higher exposure
to broader, more diverse and complex clothing and fastenings.
If the participant has both younger and older siblings, their
potential exposure may extend further, across all age groups.

This exposure may suggest an association between fastener
exposure frequency and the independent dressing skill ability
associated with fastening/unfastening.

The training of motor skill and evaluation of changes was
based on Habilitation practice and the case for early intervention.
One grounding principle of habilitation is the development
of independent living skills (once the child/young person
demonstrates readiness to learn) that should transfer and support
independence skills into adulthood. This study revealed a snap-
shot in time regarding the effectiveness of a 10-week intervention
demonstrating how gross/fine motor skill acquisition in relation
to fastening skills developed. Potential issues surrounding this
approach is that first, motor skills need practice and time in
order to learn and maintain skill development. In the sample of
children with vision impairment, there was evidence suggesting
that fastening skills plateaued or marginally increased 1 and
3 months after the intervention ceased. This suggested an
effect, however more detail is required to understand further
input/training, if any, in home and educational settings. A follow-
up longitudinal study is needed to track skill development and
transference through childhood, into adolescence and adulthood.
Further, the measure of progression/skill acquisition in this
paper is bespoke to the intervention as a result of lack of
nuanced task-analysis based measures of independence skills.
Future work could combine this measure with existing measures
[e.g., The Oregon Project USA (Anderson et al., 2007) and the
scientifically evaluated Developmental Journal for babies and
young children with visual impairment (Dale et al., 2019)] could
benefit future work.

There are strengths and limitations to both studies, addressed
in interim discussions and here, but overall the intervention
appeared to be suitable and useful for the development
of fastening skills in children with vision impairment and
children with Down syndrome. Future work could explore and
contextualise fastening use and global availability, examining
trends and accounting for cultural dress. This would add
to the existing survey, and arguably further supplement
the development of intervention materials cross-culturally in
relation to the development of independent living skills and
adaptive behaviour.

CONCLUSION

In conclusion, dressing is a necessary yet complex and time-
consuming skill to acquire. For children with visual needs,
mastering the task can take longer due to the inability or reduced
capacity to learn through observation. This paper showed that an
informed and purposive child-centred Habilitation intervention
can increase fastening skill ability within a 10-week period
in children with vision impairment and children with Down
syndrome. These developed (or emerging) transferable skills
supports each child’s transition into adolescence and adulthood.
The systematic and purposive design lends itself to further
replication and investigation. This study offers an original,
practical solution for parents and professionals toward the
development of the fundamental independent living skill of
dressing in children with vision impairment and children with
Down syndrome.
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