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Abstract: This study of 48 children with congenital blindness who attended
mainstream schools focused on the tactile and haptic skills they needed in typical
academic and everyday tasks. The results showed that, in general, the children

mastered such tactile tasks, but some items posed special problems.
Touch is essential for children who are
blind to gather information about their
surroundings and to perform everyday
tasks. Touch gives information not only
on the characteristics of objects, such as
their shape, size, and texture, but on the
functional aspects of objects, such as the
possibility that they can be used as tools.
Moreover, in the everyday lives of chil-
dren who are blind, haptic skills are in-
dispensable for functioning as indepen-
dently as possible. Children who are blind
have to solve tasks differently from chil-
dren who are sighted because they have to
use touch instead of vision to obtain in-
formation. Moreover, ordinary tasks that
are easily performed by using vision may
be complex when they are performed by
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using touch (Jansson, 2008). From a ped-
agogical perspective, it is essential to
teach children who are blind all the pos-
sible and relevant strategies to help them
cope with everyday challenges (Mc-
Linden & McCall, 2002), especially since
most children who are blind are main-
streamed in regular schools, where they
face a reasonable number of tactile chal-
lenges whenever they try to solve aca-
demic tasks by touch instead of vision.

Researchers in psychophysics and psy-
chology also have a theoretical interest in
touch and blindness. People who are blind
have to adapt to lives without sight. This
situation is fundamentally different from
the situation of any blindfolded partici-
pant in an experiment on the relationship
between perception and action. Several
studies have shown that perception and
action are narrowly linked in the haptic
sense, more than in the other senses (Hat-
well, 1978; Hatwell, Orliaguet, & Brouty,
1990; Hatwell, Streri, & Gentaz, 2003).
Exploratory actions seem to determine
what is perceived and how it is perceived.

An example is the distinction between
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active and passive touch. According to
Heller (1984, 1989, 1991, 2000a, 2000b)
and Heller and Meyers (1983), active
touch is especially important for perform-
ing tasks involving the perception of
forms or during manipulation of objects
to obtain information about them,
whereas passive touch can be an effective
strategy for the perception of known
forms of limited size.

With regard to the exact nature and de-
velopment of the tactile skills of people
who are blind, knowledge is rather limited,
which is a real drawback, since touch is so
important for them. However, because of
recent neurocognitive and behavioral stud-
ies (Hatwell et al., 2003; Heller, 2000a,
2000b, 2006; Merabet et al., 2007), knowl-
edge of touch has increased. What follows
are a few examples to illustrate this point.

Haptic exploration was studied in depth
by Jones and Lederman (2006), Klatzky,
Lederman, and Metzger (1985), and Le-
derman and Klatzky (1987, 1996). These
studies showed how remarkably fast and
accurate the haptic identification of a
wide range of objects is. They identified
exploratory procedures, that is, specific
manual behaviors that are used to gain
information about the properties of ob-
jects (such as size, weight, texture, tem-
perature, hardness, and the exact shape).
They also observed two phases in explor-
atory strategies: nonspecific exploratory
procedures and specific exploratory pro-
cedures. The nonspecific exploratory pro-
cedures (like enclosure), give global in-
formation about objects, whereas the
specific procedures (such as following
contours) give more or less exact infor-
mation about objects. Note that most of
Lederman and Klatzky’s research was

conducted with adults who were sighted
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and blindfolded so as to exclude vision as
a source of information. But the results of
their studies cannot be automatically gen-
eralized to people who are congenitally or
adventitiously blind, since people who
can see are still capable of using visual
experience, visual memory, and visual
imagery while they are blindfolded.

Millar (1994, 2006) studied the role of
touch in spatial coding and spatial repre-
sentation by people who are blind. One of
her main conclusions was that the com-
plete absence of vision reduces the infor-
mation about external reference cues and
informational redundancy, meaning that
there is less overlap with input from the
other senses. This finding implies that
people who are blind have to use body-
centered cues, rather than external cues,
to solve spatial tasks.

Millar (1997, 2006) also studied braille
reading. After analyzing the tactile skills
that are necessary for fluent braille reading,
she concluded that the importance of famil-
iarity, practice, and experience is evident in
tactile discrimination. Millar (2008)
reached a similar conclusion with regard to
the understanding of space; that is, for spa-
tial coding, it is crucial to get information
from reference cues. She assumed that spa-
tial processes are activities of the organism
that integrate input from diverse sources to
act as reference cues. Spatial coding inte-
grates input from diverse sources. For per-
sons who are blind, Millar’s theory stresses
the importance of exploring and scanning
hand movements during spatial tasks. The
body-centered cues, which people who are
blind generally use in spatial tasks, may
increase the accuracy of the recall of dis-
tance and location.

Both Heller (2006) and Kennedy

(2000) studied the perception of pictures
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by people who are blind (see also
Kennedy, Gabias, & Nicholls, 1991;
Kennedy & Juricevic, 2006). When these
persons were assessed with raised-line
pictures, they were often able to recog-
nize sketches and outline drawings, even
those that were drawn in perspective. As-
tonished by this finding, these researchers
subsequently studied different modes and
aspects of picture representations: tactile
space, outline drawings, perspective, and
metaphors. Kennedy (2006) showed that
touch allows people to understand outline
drawings and that in persons who are
blind, the development of drawing occurs
in similar ways as in persons who are
sighted. Furthermore, Kennedy showed
that the geometry of perspective that is
used to make outline pictures is largely
the same for both touch and vision, al-
though the concept of perspective is more
well defined in vision than in touch.

Despite an increase in fundamental stud-
ies on touch, applied studies of the tactile
functioning of individuals who are blind are
still rare. Moreover, a developmental per-
spective on tactile functioning is generally
lacking. As a result, there is no consensus
among clinicians whether touch skills are at
risk for persons who are blind and whether
touch skills should be stimulated or trained.
What is known is that people who are con-
genitally blind outperform people who be-
came blind at a later age with regard to their
braille reading speed, probably because
touch acuity diminishes with age (Jansson,
2008). With this point in mind, it seems
wise to start intervention at an early age, as
was promoted by Marek (1999, 2000), who
developed materials for people who are
blind to teach the specific tactile skills and

spatial insights. But again, whether training
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is necessary and effective has still to be
proved.

In the study presented here, we as-
sessed the tactile functioning of children
from birth to age 12 with congenital
blindness. Our assessment tool was the
Tactual Profile, an instrument that is de-
signed to evaluate the tactile skills of chil-
dren who are blind with regard to tactile
sensory functioning, tactile motor func-
tioning, and tactile perceptual functioning
(Withagen et al., 2005).

Methods
PARTICIPANTS

Participants were recruited from the
records of all institutes and schools for
students who are visually impaired in the
Netherlands and Flanders. Children were
included who had visual acuities of less
than 5/100 from birth, attended main-
stream schools, ranged in age from birth
to age 16, had a proper understanding of
the Dutch language, and had no additional
impairments. An inspection of school
records revealed a total of 110 potential
participants. The school records proved to
be unreliable in 14 cases, leaving 96 poten-
tial participants, of whom 51 agreed to par-
ticipate (response rate 53%). Only 3 chil-
dren aged 12–16 were recruited. Since this
sample of 3 was considered too small to be
included in the study, these children
were excluded. As a result, 48 children
who ranged in age from birth to age 12
were included in the final sample (see
Table 1 for the characteristics of the
participants).

INSTRUMENTS

The Tactual Profile consists of items that
are graded according to age level and

are divided into three domains of tactile
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functioning (tactile sensory, tactile motor,
and tactile perceptual) and one domain of
practical skills. The instrument is based
on direct observation of the items by the
administrator. The tactile skills of the
children are scored as mastered or not
mastered. Only items that were directly
observed by the administrator were in-
cluded in the study. Therefore, the prac-
tical skills items were not analyzed, be-
cause the results of these items were
based on verbal responses of the parents
and were not direct observations.

After items for children aged 12 and
older and the practical skills items were
excluded, the total number of items in the
analyses totaled 303, divided over five
different age groups: birth to 2 years, 2–4
years, 4–6 years, 6–9 years, and 9–12
years. Each domain is divided into differ-
ent categories, but not every category has
the same number of items for each age
group. Tactile sensory functioning (106
items) consists of categories that incorpo-
rate all the perceptual components in-
volved in touch, for instance, tactile
awareness, touch sensitivity, and propri-
oception. Tactile motor functioning (52
items) consists of categories that require
proficiency in motor skills, including tac-
tile exploration, manipulation, and two-

Table 1
Characteristics of the participants.

Age group
Boys

n
Gi

n

A (Birth to 2 years) 3
B (2–4 years) 5 1
C (4–6 years) 6
D (6–9 years) 5
E (9–12 years) 3
Total 22 2
handedness. Tactile perceptual function-
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ing (162 items) consists of categories that
refer to the interpretation of tactile infor-
mation, such as tactile discrimination,
tactile-spatial perception, part-whole rela-
tionships, and the third and second
dimensions.

Psychometric properties of the Tactual
Profile are published in more detail else-
where (Janssen, Withagen, & Vervloed,
2005; Schellingerhout & Withagen, 2002;
Withagen & Schellingerhout, 2004;
Withagen, Vervloed, Janssen, Knoors, &
Verhoeven, in press). In short, face valid-
ity and content validity were determined
by the ratings of experts. Subsequently,
the item pool was adjusted in a second
version of the Tactual Profile and studied
in 50 children for construct validity, level
of difficulty, and reliability. Reliability
and construct validity turned out to be
moderate to good (see Janssen et al.,
2005; Withagen et al., in press).

PROCEDURE AND SETTING

The research followed the tenets of the
World Medical Association Declaration
of Helsinki on Ethical Principles for Med-
ical Research Involving Human Subjects.
Prior to the study, informed consent was
obtained from the parents of all the par-
ticipants, and the study was ethically ap-

Total, by age
n

Mean age level
(in months)

6 16
15 36
12 57
6 93
9 124

48 65
rls

3
0
6
1
6

proved by the Independent Review
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Board, an Amsterdam-based certified
ethical review board. Examinations were
performed by three trained administrators
who were all familiar with children who
are blind. Procedural reliability was en-
sured by organizing regular meetings
with the administrators to discuss and
check the administration and scoring of
the Tactual Profile.

In the Tactual Profile, the items were
divided over different age groups. In clin-
ical use of the Tactual Profile, each child
would receive the items belonging to his
or her age group. To be able to find the
skills that are the most difficult, half the
group was also given items belonging to a
younger age group, and the other half
were given items belonging to an older
age group. This way, it was possible to
gather more information on the children’s
tactile skills.

Prior to the assessment, the forms for
general data and warning signals were
filled in with the parents of the young
children (birth to 4 years) or the teachers
of the older children (aged 5–12 years).
For each child, the general data contained
information about date of birth, etiology,
additional diagnoses, residual vision, pre-
ferred sense, and background informa-
tion. The warning signals consisted of
items concerning complicating factors in
tactile functioning, for instance, questions
about overregistration (overreaction and
tactile defensiveness) or underregistration
(insensitivity) of tactile stimuli.

Children in age group A (birth to 2
years) were observed at home in the pres-
ence of their parents. Those in age group
B (2–4 years) were observed at either a
day care center or at home. All the chil-
dren in the age groups C (4–6 years), D

(6–9 years), and E (9–12 years) were
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assessed at their mainstream schools. The
duration of the testing period depended
on the number of items for each age group
and the child’s alertness and motivation,
and ranged from 1.5 to 3.5 hours. During
the assessment, no time restrictions were
imposed on the participants.

Results
To describe success or failure in tactile
functioning, we calculated levels of diffi-
culty for each item, that is, the percentage
of participants who succeeded in passing
an item. Typical levels of difficulty be-
tween 0 and 0.10 (too difficult) and be-
tween 0.90 and 1 (too easy) are thought to
be nondiscriminatory. In our sample, no
item had a level of difficulty between 0
and 0.10, so none was too difficult for the
participants. Of the 303 items, 51 (17%)
had a difficulty level of 1, meaning that
all the participants passed these items,
and 25 (8%) items had difficulty levels
between 0.90 and 1. As a result 76 (25%)
items posed no problem at all. Most of
these easily mastered items with difficulty
levels between 0.90 and 1.0 were in age
group A, namely, 39 items (51% of all
items with difficulty levels between 0.9
and 1.0).

Next, we looked at difficulty levels of
lower than 0.70, since we were interested
not in extreme individual cases, but in
more general strengths and weaknesses in
the tactile functioning of children who are
blind. We chose the more conservative
cutoff value of 0.70 instead of 0.90 be-
cause of the small sample sizes as a con-
sequence of the fact that not every item
was offered to children in all the age
groups. Of the total of 303 items, there
were 73 (24%) items with difficulty levels

of lower than 0.70 when the children were
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.8%
tested only with items for their own age
group. To be sure that an item was really
difficult for children who are blind, we
added an extra criterion; 30% or more of
the children in the subsequent age group
had to fail that item, too. A total of 19
items were not passed by 30% or more of
the children in two age groups. The vari-
ation of these 19 items is depicted for
each age group in Table 2.

Table 3 lists the difficult items for each
tactile domain, that is, items with diffi-
culty levels of 0.70 or lower. Items for 4-
to 6-year-old children proved to be espe-
cially difficult. Given the small number of
participants, no statistical analysis could
be performed to group these 19 difficult
items. Descriptively, some categories were
discernable in these 19 items. Items that
were difficult refer to recognizing and nam-
ing an object (8, 9, 19), recognizing the
function or common use of an object (15,
16), comparing and matching objects (11),
and searching for an object (6). All these
items appeal to play; imitation; and working
memory or mental acts, such as imagery,
comparing, and matching.

A number of items also refer to touch
strategies that children have to learn, such
as reading braille with six fingers (3),
using mobility strategies (feeling the

Table 2
Failed items, by age level and domain of tactile f

Age group
Number of

items
Ta

sen

A (Birth to 2 years) 85
B (2–4 years) 36
C (4–6 years) 60
D (6–9 years) 68
E (9–12 years) 54
Total 303 4 (3
height of an obstacle on the ground with
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one’s feet, 7), or engaging in constructive
play (4, 5). The items in the category
part-whole relationships (15, 16, 17) refer
to concept development. Table 4 shows
the distribution for each age group and
quartile of the number of participants who
failed these items. Two children failed all
19 difficult items and performed poorly
over the total range of the Tactual Profile.
As can be seen in Table 4, most children
failed more than 50% of the 19 difficult
items. Thus, these 19 items were not dif-
ficult for just a few single cases, but for
the majority of the participants.

We also studied the effect of different
eye diseases and gender on the scores of
the 19 difficult items. There were 20
(44%) participants with Leber’s congen-
ital amaurosis; other eye diseases were
represented by smaller numbers of chil-
dren, for example, microphthalmia (n �
5), retinopathy of prematurity (n � 5),
anophthalmia (n � 4), and retinoblastoma
(n � 3). No clear relationship was found
between eye disease or gender and the 19
difficult items.

Discussion
From the results of this study, one could
conclude that children who are congeni-
tally blind and have no additional impair-

ioning (numbers; percentages in parentheses).

Tactile
motor

Tactile
perceptual Total

1 – 2 (2.4)
1 – 2 (5.6)
1 8 9 (15.0)
– 3 4 (5.9
– 1 2 (3.7

) 3 (5.9%) 12 (8.1%) 19 (6.3)
unct

ctile
sory

1
1
–
1
1

ments master roughly 94% of the tactile
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h as
tasks they encounter in their everyday
lives. However, there is some small in-
dividual variation. Children in age
group C (4 – 6 years) mastered 85% of
the items, while children in age group A
(birth to 2 years) had command over

Table 3
Items with difficulty levels lower than 0.70.

Number Category
Age

(in years)

1 Body awareness 6–9 Obser
his
(cop

2 Touch sensitivity 2–4 Shows
of t
the

3 Touch sensitivity 9–12 Can re
mid

4 Proprioception Birth to age 2 Clasps
tigh
sitti

5 Tactile exploration Birth to age 2 Plays
com
own

6 Large and nearby space 2–4 Search
ano
doll

7 Large and nearby space 4–6 Search
heig
a be

8 Recognizing 4–6 Is cap
pres
dist
Tac

9 Recognizing 4–6 Is cap
pres
dist

10 Discrimination 6–9 Can fe
(see

11 Discrimination 6–9 Can lo
text

12 Constructing or reproducing 4–6 Can cr
bor

13 Constructing or reproducing 6–9 Can re
(suc
from
ston

14 Constructing or reproducing 9–12 Can co
boa

15 Part-whole relationships 4–6 Identif
the

16 Part-whole relationships 4–6 Knows
who
pee

17 Part-whole relationships 4–6 Recog
inst
and

18 Tactile spatial perception 4–6 Can lo
hori
wor

19 Tactile language 4–6 Can n
(suc
97.6% of the items. The tasks in the
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domain of tactile sensory functioning
were mastered best. These items refer to
the more basic components of touch,
such as tactile awareness and touch sen-
sitivity, both necessary requirements for
performing higher haptic tasks. Most

Description of the item

Level of difficulty

Age
group

Next older
age group

facing the child and puts both hands on
own waist: “Can you copy this?”

hand positions)

0.65 0.66

h sensitivity with the entire face or parts
e (for example, brushes an object along
or feels furniture with the forehead)

0.43 0.17

aille with six fingers (index fingers,
gers, ring fingers)

0.44 0.43

ct (such as a teddy bear or a rattle)
ainst the body using hands or feet,
wn or standing up

0.50 0.50

tely with both hands and feet in
ion with the mouth (for instance, grabs
with own hand or sucks own toes)

0.67 0.67

rough touch, for an object that is behind
bject (such as a ball behind a chair or a
d a couch)

0.50 0.64

y touching with a foot, for differences in
r example, while standing upright next to
r curb)

0.55 0.50

f recognizing the object that is
twice, in a sequence of four small

hable objects (wooden playing fruit or
apes)

0.32 0.25

f recognizing the shape that is
twice, in a sequence of four flat

hable shapes (see material box)

0.41 0.25

eviation in the outline of a linear drawing
plary sheet)

0.50 0.42

atching shapes, despite distracting
see material box)

0.34 0.59

a row around a frame on the outer
uch as a burl board or Ministeck)

0.59 0.50

ce an arrangement after an example
a square, with a ”bit” missing, made
iple Lego bricks or a row of Duplo
ith a double row of stones in two places)

0.25 0.50

shape after an example on a Ministeck
e exemplary picture)

0.50 0.36

hole on the grounds of a part (such as
of a teapot or grandpa’s eyeglasses)

0.55 0.00

ouching, which part belongs to which
r example, a shoelace with a shoe or a
an orange)

0.59 0.50

sections as part of a whole shape (for
a half and a whole apple or a sandwich
f of bread)

0.28 0.50

an identical stimulus on both a flat
l and an upright surface (see exemplary
ts)

0.55 0.50

he material of which an object is made
wood, plastic, or paper)

0.55 0.50
ver is
or her
ying
touc

he fac
check
ad br
dle fin
obje

tly ag
ng do
alterna
binat
foot

es, th
ther o
behin
es, b
ht (fo
nch o

able o
ented

inguis
tilo sh
able o
ented

inguis
el a d
exem

cate m
ures (
eate

der (s
produ
h as
mult

es, w
py a

rd (se
ies a w
spout
, by t
le (fo
l with
nizes
ance,
a loa

calize
zonta
kshee
ame t
failures were in the domain of tactile
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perceptual functioning, where cognition
and higher mental processes play a
more important role. Note that these
items are not purely tactile. Tactile ex-
periences, memory, and acquired strat-
egies for learning influence the perfor-
mance of a task. Overall, one may
conclude that touch is not a severe prob-
lem for children who are blind, but there
are some areas that need attending to.

In the study, children in the age group
from birth to 2 years performed the tasks
best; they failed only two items. How-
ever, the number of participants in the
youngest age group consisted of five chil-
dren aged 1 to 2 and only one child
younger than 1 year (average age of 16
months). The age distribution in this age
category was, therefore, not optimal,
which could explain the low number of
failed items. At this age level, cognition
plays a minor role in the assignments, but
sensory-motor development is important
(Bloch & Bertenthal, 1990; Hatwell et al.,
2003). For children who are blind, tactile
exploration is necessary for receiving
proper information about their environ-
ments. Schellingerhout (1998) concluded
that infants who are blind seem to be
more biased toward exploration on the
basis of what they feel than on the basis of
what they hear. This finding shows the
importance of the tactile sense in early

Table 4
Number of children, by age group and quartile,

Age group Number of children

A (Birth to 2 years) 6
B (2–4 years) 15
C (4–6 years) 12
D (6–9 years) 6
E (9–12 years) 9
childhood and the need to monitor and

50 Journal of Visual Impairment & Blindness, January 2010
stimulate it, although one could wonder
whether touching is really at risk of being
underdeveloped in this age group since
individual variation might be large and
few tasks are mandatory in this age group.

In our study, children aged 4–6 per-
formed the worst. They failed 15%, but
mastered 85%, of the items. Items mea-
suring tactile basic skills and conditions
for more complex tasks, namely, tactile
sensory and tactile motor skills, were per-
formed well by these children. However,
the children often failed eight items in the
tactile perceptual domain. Several possi-
ble explanations for this finding can be
given. First, within this age group, there is
a large variation in the amount of school
experiences (such as familiarity with
teaching procedures, tasks, situations, and
tests). Second, some children in this age
group may have found the verbal instruc-
tions for some items difficult to under-
stand, especially the items in the category
of recognition. The instructions for these
items may have to be simplified for the
Tactual Profile to be a suitable instru-
ment. Third, the results for the children in
age group C were negatively influenced
by one child who performed poorly.

Next, we focused on the other items
with difficulty levels of lower than 0.70.
Millar (2006, 2008) described the sense
of touch in combination with movement

he 19 difficult items.

5% 25–50% 50–75% 75–100%

0 3 1
3 4 6
2 5 4
0 2 4
0 6 3
for t

0–2

2
2
1
0

as an important source of information
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regarding spatial information. She em-
phasized the importance of exploring
and scanning movements in spatial
tasks for persons who are blind. In our
study, the participants performed rela-
tively well on most tactile spatial tasks.
Only one item in the category tactile
spatial perception (33 items in total)
was not mastered by 70% or more of the
participants. So, on the basis of these
findings, one could conclude that tactile
spatial perception seemed to pose no
problems for the participants.

Three of the 14 items in the category
constructing or reproducing were not
mastered by 70% of the participants. The
skills necessary for these three items (12,
13, 14) require the use of proper scanning
techniques. Apparently, these skills do
not appear spontaneously, but have to be
offered and trained. The scanning tech-
niques and the use of body-centered cues
may be important practice material be-
cause they are necessary to perform “re-
constructing skills” properly. Millar un-
derlined the use of these body-centered
cues for people who are blind, in contrast
to the use of external cues, which people
who are sighted use to solve spatial tasks.
Clinical observations during the execu-
tion of the task seem to support this the-
ory. We found that Item 14, in which the
participants were asked to copy a shape
after an example, was mastered only by
children who used adequate scanning
strategies with body-centered cues.

The concept of part-whole relations
(items 15, 16, and 17) develops with age
and a child’s increased tactile experi-
ences. From an early intervention point of
view, knowing whether this concept is
lacking is important for planning inter-

vention. Whether the lack of part-whole
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skills is due to the lack of experience or to
individual variation in acquiring the neces-
sary tactile skills is not known, since clini-
cal information about the tactile history of
each child was not available. On the basis
of clinical experience, we think that the
lack of experience may be responsible. If
this is true, then intervention should first
consist of offering more opportunities to
explore part-whole relations.

The basic exploratory actions and man-
ual activities that are necessary for gath-
ering information about form and space,
described by Hatwell (1978; see also Hat-
well et al., 1990; Hatwell et al., 2003),
were performed quite well in this study.
However, items referring to object-
recognition, for which the perception of
shape and memory are necessary, proved
to be more difficult. No clear conclusion
can be given for the fact that the iden-
tification of objects is sometimes prob-
lematic. Possibly, the combination of
exploring objects and memory is too
difficult. But as we mentioned earlier,
the verbal instruction could also have
been too difficult or lacked the proper
kind of instructions.

In the study, no time restrictions were
imposed on the children so as to have
optimal conditions for the participants to
carry out the tasks. Under these circum-
stances, the participants mastered about
94% of the skills. However, in everyday
life, time restrictions are sometimes im-
posed on the performance of tasks, such
as most academic tests. It would therefore
be interesting to study the performance of
the Tactual Protocol items with time con-
straints and to see whether this perfor-
mance differs from the performance
under optimal conditions, that is, no time

restrictions.

nal of Visual Impairment & Blindness, January 2010 51



In summary, in this study, roughly 94%
of the tactile skills that were thought to be
necessary for performing academic tasks
and daily living skills were mastered by
the participants. This is a positive finding.
Flemish and Dutch children who are
blind, with no additional impairments,
master nearly all the tactile prerequisites
of academic and everyday tasks sponta-
neously, and no subsequent formal teach-
ing or intervention is necessary. Only 19
items proved to be too difficult for more
than 70% of the participants. For these 19
items, we need to design intervention
plans, since a reasonable number of chil-
dren who are blind do not master these
items on their own.

If one wants to design a tactile or haptic
test, the 76 items with difficulty levels
between 0.90 and 1 could be deleted,
since they were nondiscriminatory and, as
a result, add no useful information. The
19 difficult items from this study should
definitely be included in the test. Until
such a test is available, one could con-
sider using a shortened version of the
Tactual Profile consisting of only the 19
difficult items. For future research, it
would also be interesting to administer
the Tactual Profile to people who are
deaf-blind and to compare their profiles
with those of children who are congeni-
tally blind and have no additional disabil-
ities. Another interesting line of research
would be to enroll people who are blind in
haptic experiments. Several theories on
touch and haptics have been derived from
experiments with sighted people who
were blindfolded. It would be interesting
to study the performance of persons who
are congenitally blind on similar tasks.

The findings of such a study have the
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potential to greatly increase knowledge of
touch and haptic development.
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