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Abstract

The current paper looks for possible ways to facilitate the encoding and the
memorization of individual Braille characters alone, as well as couplets of related
Braille characters, which share common attributes or the dot configuration of which is
related according to different distinct criteria of grouping, namely the kinaesthetic
criterion, the criterion of complementarity and for older students of the 4" grade
onwards, the criterion of vertical symmetry. If blind children know that two Braille
characters are related, according to a given criterion of grouping, and the dot
configuration or the motor scheme of one of them, consisting of the set of fingerings
employed in order to type this character on the Perkins Brailler, is familiar to them,
then they may derive either the dot configuration or the motor scheme of the unknown
Braille character by applying certain rules of transformation on the dot configuration
or to the motor scheme respectively of the known Braille character, with which the
not yet mastered Braille character is related according to a given criterion of grouping.
The aim is forging links between two or more Braille characters in order to facilitate
the encoding and memorization of a newly introduced Braille character on the
basis of an already known one. By following this approach, a complex network of
interrelationships between Braille characters may be created in the mind of any given
blind child. Blind children may consolidate the motor scheme of any given Braille
character by accommodating the motor scheme of another Braille character, known to
him/her, to which the former is related according to a given criterion of grouping. In
addition, interrelationships in the motor schemata of two related Braille characters
according to a given criterion of grouping may be highlighted aurally by juxtaposing
either the rhythmical representations or the arpeggios of these two Braille characters,
consisting of aural elements corresponding to the dot-positions of any given Braille
character. Each dot position {1, 2, 3, 4, 5, 6} of the full Braille cell is mapped onto a
unique aural element’. Given this mapping and the fact that the dot configuration of
any given Braille character is a unique subset of the dot positions of the full Braille

cell, the aural representation of any given Braille character is unique due to the fact

! The reader can refer to the chapter ‘Either the rhythmical representation or the arpeggio of a

given Braille character may be considered as a unique aural identifier of the dot configuration as well as

of the motor scheme of this Braille character’ .




that it is a unique subset of the rhythmical elements or the notes that form the aural
representation of the full Braille cell. By creating links between the dot configuration
of two Braille characters as well as between their corresponding motor schemes and
by aurally highlighting these relationships through triggering either the rhythmical
representations or the arpeggios of two related Braille characters at a time, the aural-
kinesthetic relationships between these related motor schemes become evident; hence,
the possibility of forgetting the dot configuration as well as the motor scheme of any
given Braille character may be reduced. The blind child does no longer memorize
individual Braille characters independently, but scaffolds the dot configuration as well
as the motor scheme of any newly introduced Braille character on the basis of an
already known one, capitalizing on the aural —kinesthetic relationship between them.
For example, the motor scheme of Braille letter P (1, 2, 3, 4) consisting of the left
index, middle and ring fingers and of the right index finger and aurally represented as
(sol, mi, do, la#), may be memorized on the basis of the motor scheme of its
kinesthetically related letter L (1, 2, 3), aurally represented as (sol, mi, do). The child
would have to focus on the difference (right index finger), corresponding to the extra
dot position (4) added to the set of fingerings {left index, middle and ring finger},
forming the motor scheme of letter L, corresponding to dot positions (1, 2, 3), aurally
represented as {sol, mi, do}. Note la# marks the extra fingering right index finger, or
the extra dot position (4). The aim is that a given blind may memorize the motor
scheme and the dot configuration of any newly introduced Braille character by
mastering the aural kinesthetic relationships between two related Braille characters at

a time according to a given criterion of grouping.



The use of mnemonics — teaching groups of Braille letters

According to Van Blerkom (2009), information is transferred to the Long-Term
Memory after being processed in the Working Memory. It has been shown that
utilising memory strategies during encoding will affect later performances
(Hasselhorn, 1992, pp. 202-214, cited in Jonsson et al., 2014). The use of multiple
strategies increases as a function of age which additionally improves recall ability
(Coyle and Bjorklund, 1997, pp 370-380). Hierarchical regression analysis has shown
that memory strategy and Working Memory Capacity are the strongest predictors for
both immediate and delayed recall tasks (Jonsson, et al., 2014). The results of Jonsson
et al’s study (op. cit.), revealed that more complex strategies are associated with better
performances. Memory strategies can provide scaffolding and reduce working
memory load, therefore helping to avoid the occurrence of working memory related
failures (McMurray, 2011, p. 155, cited in Jonsson et al., 2014). The harder students
work on the material by means of active study strategies, the more likely they will be
to transfer it to the Long-Term Memory. According to Van Blerkom (2009), just
reading over the material a few times is not a very effective study strategy, as it is not
enough to transfer it into the LTM. The more active learning strategies are employed,
the more likely it is that information will be stored in Long Term Memory. Among
the strategies referred to in the study by Jonsson et al., (2014) were repetition (that is
to say rereading parts, and/or the whole text, several times), elaboration (that is to say
association with prior experience or knowledge), and a combination of two or more

specific strategies.

An example of mnemonics put forward by the above-mentioned authors is that ‘the
letter E is the 5" letter of the alphabet and therefore its writing includes the 5" dot’.
The above-mentioned authors suggest the use of mnemonics in relation to the

formation of letters, the rules employed etc., so that pupils may be assisted towards

memorizing the way Braille characters are written.
Aurally representing Braille characters

It can be argued that the aural memorization of the dot configuration of every Braille

character in a musical or rthythmical format may capitalize on the blind child’s



musical intelligence, and enable the blind pupil to form additional aural
representations of the dot configuration and of the motor scheme of each Braille
character, which would become more readily available for using it in writing and in
reading. The motor scheme of any given Braille character consists of the set of
fingerings of the left and right hand jointly employed in this the typing action during
the writing of this Braille character. Jean Piaget defined a scheme as ‘the general
structure of an action that consolidates through practice and is applicable to

situations that vary as a function of modifications of the environment’ (Piaget, 1973,

p. 66).

A unique aural representation of any given Braille character may be acquired through the one-to-one
mapping of every dot position in the dot configuration of this Braille character onto a corresponding
aural rhythmical or musical element. If to every dot position corresponds a unique rhythmical or
musical element, to the unique set of dot positions of any given Braille character defining its unique dot
configuration would correspond a unique set of rhythmical or musical elements, defining this Braille

character’s unique aural, rhythmical or musical representation.

An aurally adapted Perkins Brailler may be programmed in such a way, so as to trigger the aural
representation of each Braille character, typed in at a time so as to provide blind children with a unique
aural feedback escorting a given Braille character’s typing action, so as to highlight the kinaesthetic
perception the blind child acquires from a given typing action, involving the unique set of fingerings
employed in this action, forming this Braille character’s motor scheme?. The triggering of the
rhythmical representations of the arpeggios of individual Braille characters as soon as the child
completes his/her typing actions would corroborate the child’s aural representations of the Braille
letters that have just been typed in which in their turn would corroborate the child’s own proprioception
or kinesthetic information of the set of fingerings that have just been employed in a given Braille

letter’s typing action, allowing him/her to work in a synesthetic environment.

According to the free dictionary®, kinesthesis is the ability to feel movements of the limbs and bodly, it
is the muscle sense, the sense of movement, otherwise referred to as proprioception. It is the ability to

sense the position and location and orientation and movement of the body and its parts.

Blind pupils may evoke the aural representation of any given Braille character and translate it in terms
of fingerings in order to form this character’s motor scheme and employ it on the Perkins Brailler to

type in this character.

2 More details on how the Perkins Brailler may be adapted so as to provide aural feedback may be
found in author’s book ‘Braille didactics’, submitted in the American Foundation for the Blind.
® http://www.thefreedictionary.com/kinaesthesis



http://www.thefreedictionary.com/kinaesthesis

Children may rehearse the aural representations of recently introduced Braille letters
independently, or prior to each character’s corresponding typing action. By mapping
each unique rhythmical or musical element onto the corresponding finger, children
may acquire the aural representation of the motor scheme of each Braille character to
be typed in.

The present method of Braille didactics focuses on identifying the differences and
stressing the relationships between two, three, or four Braille characters at a time. In
this way, it is suggested that Braille characters may be more easily memorized if
presented in groups. Blind pupils may learn to think in terms of dots (contrasting the
dot configuration of two Braille characters at a time), in terms of fingerings
(contrasting the set of fingerings employed in order to type in two related Braille
characters at a time) and in aural terms (contrasting the aural representations of two
related Braille characters at a time). Given that children’s thought processes are based
on sensorimotor intelligence, and that according to Gruber and Vonéche (1977), in the
first or sensorimotor stage of cognitive development there is an action logic, by
elaborating and diversifying a set of actions such as the actions of grasping, holding
etc, twisting, etc. children may come to reach different ends. Braille didactics may
capitalize upon sensorimotor intelligence, which is the earliest form of intelligence
appearing in a young child so as to invite blind children to think in terms of fingerings
employed in a given Braille character’s typing action, forming this character’s motor
scheme. This approach aims to highlight blind children’s proprioception, or their
kinaesthetic sense via employing this character’s rhythmical or musical
representation, and by inviting the child to derive the motor scheme of a given Braille
character on the basis of the motor scheme of another Braille character related with
the character to be learned with a given criterion of grouping, such as the kinaesthetic
criterion, the criterion of complementarity and for older children the criterion of
vertical symmetry. In so doing the child would have to focus on applying a unique set
of motor transformations on the set of fingerings of the known Braille character
forming this character’s motor scheme, to derive the motor scheme of the second
character to be learned, which is related to the first. In the case of Braille writing, the
motor schemes of individual Braille characters may be memorized as the set of

fingerings, involved in the formation of each Braille character’s typing action on the



Perkins Brailler. The motor scheme of a given Braille character is abstracted from the

blind child’s own typing actions.

Kinesthetically related Braille characters

Two Braille characters are kinesthetically related if they share a common set of dots,
and the fuller, in terms of dots, Braille character has, in addition to the common set of
dots, one or more extra dot(s). Examples of kinesthetically related Braille letters are
{A(@)andB (1,2)},{B(1,2)and L (1,2,3)},{F (1,2,4)and P (1, 2, 3, 4)}, {I (2,
4)and F (1, 2, 4)}. In the same way the set of dots of two kinesthetically related
Braille characters are embedded in each other, and the corresponding motor schemes
employed in the corresponding Braille letters’ typing actions, or the two set of
fingerings employed in order to type in each one of these two kinesthetically related
Braille characters, are also embedded in each other. That is to say, the motor scheme
of the fuller, in terms of dots, kinesthetically related Braille character encompasses the
motor scheme or the set of fingerings of its kinesthetically related Braille character,
consisting of fewer dots, and in addition the former Braille letter’s motor scheme
consists of one or more extra fingering(s). The motor scheme of the kinesthetically
related Braille letter consisting of fewer dots has also fewer fingerings, whereas the
motor scheme of its kinesthetically related Braille character consisting of more dots,
has more fingerings, including the set of fingerings employed in the motor scheme of
its kinesthetically related Braille character with fewer dots. Consider the motor
schemes of kinesthetically related Braille letters A (1) and B (1, 2). They are
kinesthetically related since the set of dots of A (1) is included in the set of dots of B
(1, 2). The motor scheme of the former consists of the left index finger, whereas the
motor scheme of the latter consists of the left index and middle fingers; the motor
schemes of Braille letter B (1, 2) consist of the left index and middle fingers, whereas
the motor scheme of its kinesthetically related Braille letter L (1, 2, 3) consists of the
left index, middle and ring fingers. Blind pupils may be encouraged to derive the
motor scheme of the fuller, in terms of dots, kinesthetically related Braille letter by
accommodating the motor scheme of its kinesthetically related Braille letter
consisting of fewer dots. According to Furth (1969), accommodation means adapting
an existing scheme that the child has at his /her own disposal to respond to the

demands of a new situation that cannot be fitted into an old scheme. According to

Piaget (cited in Willig, 1990), schemes change when new knowledge no longer fits in



comfortably with existing ideas. As schemes are structures with varying degrees of
generality, bringing them to bear in particular situations always requires an
adjustment or accommodation. Blind pupils may be encouraged to derive the motor
scheme of the fuller, in terms of dots, kinesthetically related letter B (1, 2) on the
basis of the motor scheme of its kinesthetically related Braille letter A (1) written with
fewer dots by adding a given extra fingering corresponding to the extra dot position
(2) in letter B to the motor scheme of letter A (1); they may be encouraged to derive
the motor scheme of letter L (1, 2, 3) on the basis of the motor scheme of its
kinesthetically related letter B (1, 2), etc*. This applies to the principles of
sensorimotor intelligence, given that it applies the principle of a derived or modified
motor action; infants and young children learn to act differently in novel situations by
accommodating or modifying their previously learned motor actions. According to
Gruber and Vonéche (1977), at the latter stages of sensorimotor intelligence infants
may embed two sensorimotor schemes in each another. Initially, infants can apply the
concept of grasp to different objects situated far or near and in different circumstances
and at a later stage they may combine two actions to form a new action; for example,
children may eventually learn to grasp the key and twist it to open the door; in this
case, the scheme of grasping is embedded into the scheme of twisting the key.
According to Gruber and Vonéche, op. cit., schemata inter-coordinate to give rise to
invention; the novelty in the case of invention consists, in the schemata entering into
action remaining in a state of latent activity and combining with each other before
their external and material application.

When encountering a novel situation, the child experiments. For example, the young
child opens and closes boxes, wants to put his/her hand through very small openings,
etc. those are the schemata that confer meaning to the present situation and which at
the same time direct the research.

Similarly to storing past movement experiences, blind children may also jointly store the motor
schemes of two kinesthetically related Braille characters, that is to say characters sharing a common set
of dots, and one of them having, in addition to the common set of dots, an extra dot, as coordinated
sensorimotor schemata, in our case as coordinated aural-kinesthetic schemata. Any given Braille
character’s typing action is defined as this Braille character’s motor scheme, consisting of the set of
fingerings employed in this Braille character’s typing action, which is reinforced by the simultaneous

co-hearing or singing of this Braille character’s rhythmical representation or arpeggio. The motor

* The reader may find a full list of kinesthetically related Braille characters differing by one, two or 3
dots in appendices V-VIII.



scheme of the fuller, in terms of dots, kinaesthetically related Braille character has embedded in it the
motor scheme of its kinaesthetically related Braille character with fewer dots, as it is formed by
employing the same set of fingerings, and in addition, it consists of an extra fingering, corresponding to
the extra dot position in the fuller, in terms of dots, Braille character. For example, the motor scheme of
Braille letter B (1, 2), consisting of the left index and middle fingers, has embedded in it the motor
scheme of its kinaesthetically related letter A (1) consisting of the left index finger, and in addition, it
consists of an extra finger (left middle finger), corresponding to the extra dot (2). The motor scheme of
Braille letter L (1, 2, 3), consisting of the left index, middle and ring fingers has embedded in it the
motor scheme of its kinaesthetically related letter B (1, 2), consisting of the left index and middle
fingers, and in addition the motor scheme of letter L consists of the left ring finger, corresponding to its
extra dot (3). The motor scheme of Braille letter F (1, 2, 4), consisting of the left index and middle
fingers and the right index finger has embedded in it the motor scheme of its kinaesthetically related
letter B (1, 2) which consists of the left index and middle finger, and in addition, the motor scheme of
letter F consists of an extra finger (left index finger), corresponding to the extra dot (4), in relation to
the set of dots in its kinaesthetically related letter B (1, 2).

Blind pupils may be invited to write words in which two kinaesthetically related Braille characters are
encountered one after the other or to fill in two kinaesthetically related Braille characters in a given and
in the reverse order in words from which these characters are missing in completion variety exercises.
According to Wormsley & D’Andrea (1997, p. 69), if blind pupils find it difficult to distinguish
between certain characters, material can be created, juxtaposing these characters and presenting these
characters as different from one another (that can underline the differences between characters), in

order that the pupils may start to recognize these differences, and distinguish between them.

The unique set of fingerings employed in any given Braille character’s typing action forms the distinct
Braille character’s motor scheme; such a unique set of fingerings may be highlighted by the
simultaneous co-hearing of a unique set of rhythmical elements or notes corresponding to both the set
of keys being struck at a time, as a result of a given Braille character’s typing action and to the set of
fingerings employed in it; For non-musically gifted blind pupils, such a unique set of fingerings may be
highlighted by a unique set of rhythmical elements such as loud, moderate and quiet tapings on two
different materials such as wood and steel, for dot positions situated in the left and the right column of
the Braille cell; a unique set of tapings would correspond to the unique set of keys being struck at a
time, accompanying a given Braille character’s typing action, and resulting in a given Braille
character’s dot configuration. Musically able pupils may memorise the dot configuration of any given
Braille character and the motor scheme producing it as a unique subset of the set of notes (sol, mi, do,
la#, fa, re), corresponding to the unique subset of the dot positions of the full Braille cell (1, 2, 3, 4, 5,

6), that is the dot configuration of any given Braille character at a time.
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Either the rhythmical representation or the arpeqggio of a given Braille

character may be considered as a unique aural identifier of the dot configuration as well

as of the motor scheme of this Braille character

Any given Braille character may be represented by either its rhythmical representation
or by its arpeggio. Given that the unique dot configuration of a given Braille character
IS mapped out onto a unique corresponding set of either rhythmical elements or notes,
the resulting rhythmical representation or arpeggio may be considered to be a unique
aural signifier or the represented Braille character. According to Wikipedia®, in
semiotics, a sign is something that can be interpreted as having a meaning, which is

something other than itself, and which is therefore able to communicate information

to the one interpreting or decoding the sign. According to Ferdinand de Saussure (in
Wikipedia®) the sign relation is dyadic, consisting only of a form of the sign (the
signifier) and its meaning (the signified). In the case of Braille characters, either the
rhythmical representation or the arpeggio of any given Braille character may be
considered as the signifier, whereas either the dot configuration or the motor scheme

of the represented Braille character may be considered as the signified.

® http://en.wikipedia.org/wiki/Sign_(semiotics)
11
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Rhythmical representation

Musical representation

Loud tap on Loud tap on Sol (1) Lat# (4)
wood (1) steel (4) Left index Right index
Left index Right index finger finger
finger finger
Moderate tap | Moderate tap Mi (2) Fa (5)
on wood (2) on steel (5) Left middle Right middle
Left middle Right middle finger finger
finger finger
Quiet tap on Quiet tap on Do (3) Re (6)
wood (3) steel (6) Left ring finger | Right ring
Left ring finger | Right ring finger

finger

Clap Clap

The proposed set of tapings (loud tap on wood, moderate tap on wood, quiet tap on
wood, clap, loud tap on steel, moderate tap on steel, quiet tap on steel) and the
proposed set of notes {sol, mi, do, la# fa, re} corresponding to the dot-positions (1, 2,
3,4, 5, 6) forming the dot configuration and to the set of fingerings forming the
motor scheme of the full Braille cell, from which aural elements are picked out in
accordance with the unique dot configuration of any given Braille character form

the unique aural identifier of this Braille character.

Chandler® speaking about the value of signs maintains that ‘Saussure uses an analogy
with the game of chess, noting that the value of each piece depends on its position on

the chessboard (Saussure 1983, 88 in Chandler, op. cit.)’. This is especially the case

for music, as the value (the pitch) of each note increases the higher the note is written
on the stave; this quality of musical notes may be of value for representing dot

positions located in the higher, middle or lower row on the Braille cell. Each dot

® Daniel Chandler, ‘Semiotics for Beginners’,

http://visual-memory.co.uk/daniel/Documents/S4B/sem02.html

Saussure, Ferdinand de ([1916] 1974): Course in General Linguistics (trans. Wade Baskin). London:
Fontana/Collins Saussure,
Ferdinand de ([1916] 1983): Course in General Linguistics (trans. Roy Harris). London: Duckworth

12
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position is characterized by two dimensions, namely by its relative height or the row
in which it is located and by the column (left or right) in which it is located in the
Braille cell. The second characteristic may also be represented in an additional way, if
dots located in two different columns are played on two different musical instruments,
or if the tapings in the Braille character’s rhythmical representation are performed on
two different materials, or if they acquire any other distinct musical or sound

characteristic (such as being performed with tremolo, or distortion, etc).

A unique rhythmical representation consisting of a subset of the following rhythmical
elements: {loud tapping on wood, moderate tapping on wood, quiet tapping on wood,
loud tapping on steel, moderate tapping on steel, quiet tapping on steel} mapping out
the set of dots forming the dot configuration of any given Braille character and the set
of fingerings employed in order to type in these dot positions may serve as a unique
aural identifier of both the dot configuration and the corresponding motor scheme of
any given Braille character. In addition, a unique arpeggio consisting of a unique
subset of the notes {sol, mi, do, la#, fa, re} corresponding to a given unique subset of
dot-positions (1, 2, 3, 4, 5, 6), mapping out the set of dots forming the dot
configuration of any given Braille character and the set of fingerings employed in
order to type in these dot positions may serve as a second unique aural identifier of
both the dot configuration and of the corresponding motor scheme of any given
Braille character.

Ruckmick cited in Taylor (1990) maintains that ‘kinaesthesis seems very intrinsically
bound up with rhythm’. Through listening to a unique sequence of either loud,
moderate or quiet tapings, on two materials, such as wood and steel, a blind child may
map out a loud, average or quiet taping, on his /her corresponding left or right index,
middle or ring finger of the left or right hand, according to the intensity of the sound
heard and the material struck. By memorizing each unique sequence of loud,
moderate and quiet tapings on two different materials for each Braille letter, any given
blind child may acquire an aural representation of this Braille letter’s motor scheme.
Upon hearing or evoking from memory each Braille character’s unique aural
representation, a given blind child may translate each of its aural elements into the
corresponding fingering; by grouping this set of fingerings together, the child may

derive this Braille letter’s motor scheme. In addition, by hearing or evoking from
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memory this Braille character’s aural representation, any given blind child may derive
the dot configuration of any given Braille character. By the simultaneous co-hearing
of the set of notes or of the set of aural elements accompanying a given Braille
character’s typing action the child may acquire augmented aural feedback informing
him/her about the correctness of the set of dots that have just been typed in as a result
of this typing action. If the Braille character that the child has just typed in is the
intended one, the aural representation of this character that would be triggered as a
result of the typing action would match the aural representation of this Braille
character that the child has already memorized. The child may be able to identify the
exact dot position that has just been typed in or the exact finger that has just been
employed in the motor scheme of a given Braille character that has just been typed in,
according to the gradually increasing sound intensity of each taping located on the left
or right-hand column of this Braille character, as we move from the bottom to the top
of the Braille cell. Blind children may learn to distinguish between dot positions
located in the left and right column of a given Braille character, by paying attention to
a clap aurally separating tapings corresponding to dot-positions of the left and right-
hand column of a given Braille character and by distinguishing between sounds
produced on two different materials or musical instruments. For each column of a
given Braille character, the lowest dot position (3, or 6) located in the 3™ row is
represented by a quiet taping; the middle dot position (2, or 5) located in the 2™ row is
represented by moderate taping; and the highest dot-position (1, or 4) located in the 1%
row is represented by a loud taping. Due to the one-to-one correspondence between
any given dot position and its corresponding discrete taping, within each column
identified by sound intensity (loud, moderate and quiet tapings for high, middle and
low dot positions) whereas dots located in the left and right column may be
distinguished by striking two different materials (such as wood and steel), a unique
rhythmical form of representation of the dot configuration as well as of the motor
scheme of any given Braille character is created; this unique rhythmical
representation is a unique aural identifier for the dot configuration and for the motor
scheme of this Braille character.

Alternatively, another form of rhythmical representation may be that each dot position
in the full Braille cell would be represented by a long taping, while the dot positions
forming the dot configuration of a given Braille character would be represented by

two short tapings; then by counting the tapings the child may derive the unique dot

14



configuration of a given Braille character. For example, using this system the dot
configuration of Braille character S (2, 3, 4) would be represented by {taap, tap-tap,
tap-tap, tap-tap, taap, taap}; the dot configuration of Braille character T (2, 3, 4, 5)
would be represented by {taap, tap-tap, tap-tap, tap-tap, tap-tap, taap}; By using
these alternative forms of representation, given that each character is represented by
a unique set of dots, it can be aurally backed up by either a unique corresponding
arpeggio consisting of a unique subset of notes of the full Braille cell or by a unique
rhythmical representation, consisting of a unique subset of the rhythmical elements
corresponding to the unique subset of dots forming the dot configuration of this
character. Given the unique mapping of each character’s dot position to a given note
or of each character’s dot position to a unique rhythmical element, both the arpeggio
and the rhythmical representation of any given character may play the role of unique

aural identifiers of the character.
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Each Braille character has a unique dot configuration and it is typed in by a unique set
of fingerings forming this Braille character’s motor scheme. Due to the existence of
relationships of one-to-one correspondence between: a) any given dot position and the
fingering employed to type it in; b) between any given dot position and the rhythmical
element or the note signifying it; c) between any given fingering and the rhythmical
element or the note that is produced as the result of this typing action, to both the dot
configuration and the motor scheme of any given Braille character, corresponds a
unique rhythmical representation and a unique arpeggio. Both the rhythmical
representation and the arpeggio may be considered to be unique aural identifiers of
the dot configuration and of the motor scheme of this Braille character.

1(2,4) L la#); Rhythmical representation: (moderate

wood, loud taping on steel)

tly
|

Figure 1: Depicting the unique one-to-one correspondence between dots, notes,
rhythmical elements and fingerings employed in the motor scheme of any given

Braille character (here of Braille letter 1 (2, 4)).

Underlining kinaesthesis
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According to Taylor (1990), studies around the turn of the last century, by music
psychologists interested primarily in how metrical rhythm is perceived, brought out
the emerging prominence of kinaesthesis. Ruckmick (1913, cited in Taylor, op. cit.),
reviewing the literature, singled it out as a special factor. ‘Kinaesthesis of one sort or
another, or motor expression consciously represented in the form of imagery or
perceptual complex, is regarded by most investigators in this field as essential to
rhythmic grouping and accentuation’ (Ruckmick, 1913, p. 306 cited in Taylor 1990).
According to Taylor (1990), ‘throughout the performance of a set of movements,
sensory information is generated... There is continuous monitoring of kinesthetic
information about position and movement, of the body and limbs, along with visual,
auditory and tactile information through a sensory feedback loop’. Blind pupils
receive kinaesthetic information in each Braille character’s typing action involving
the unique set of fingerings that have been employed in the motor scheme of the
Braille character previously typed in. Provided that a given blind child has learned to
write in Braille and provided that these Braille characters have been previously
repeatedly taught and mastered by the child in his/her writing, most of these Braille
character’s motor schemes will have been stored in the blind pupil’s memory. The
aim of teaching and creating materials to get blind children to memorize the aural
representations of Braille characters would be to get any non-aurally impaired blind
child to retrieve the aural representation of any given Braille character in order to
translate its aural elements into fingerings so as to type it. By receiving aurla feedback
in the form of the aural representation of the just typed in Braille character, the blind
child may make certain that the previously typed in Braille character was the intended
one, that the intended Braille character’s motor scheme was employed or that the
intended keys were struck on the Perkins Brailler and resulted in the dot configuration
of the intended Braille character written on Braille paper. If the previously typed in
Braille character’s motor scheme was an unintended one, then an unrecognised aural
representation or arpeggio would indicate that the previous Braille character’s typing
action had resulted in a mistaken Braille character, pointing to the need for the last
Braille character to be erased and rewritten, so as to produce the memorized aural

representation of this Braille character’.

7 The chapter ‘Adapting the keyboard and providing music feedback with any Braille
typewriter, such as the Perkins Brailler or the Mountbatten’ provides details on how augmented feedback

can be provided
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Rhythmical representations or arpeggios of Braille characters underline proprioceptive

information

According to Schmidt & Lee (1999, p. 324) people can gain information about many
aspects of their own movements through various sensory channels. These forms of
information are inherent in normal execution of a particular movement.

Barrow and Brown (1988) suggest that ‘individuals receive kinesthetic feedback, in
relation to the position of the members of their own bodies’, which is the ability to
know body position and where body parts are, through ‘proprioception’. In the
absence of visual feedback, blind pupils may rely on proprioceptive or kinesthetic
feedback, to perform a variety of actions, including the typing of any given Braille
character. Kinesthetic feedback is ‘feedback that confirms the accuracy of a student’s

response and provides corrective information necessary’ (Schunk, 2009).

Blind pupils may learn to establish a one-to-one correspondence between any given
set of fingerings forming any given Braille character’s motor scheme and its
rhythmical representation or arpeggio, in order to evoke the latter as a guide of their

typing action, every time this character has to be typed in.

A given set of rhythmical elements forming the rhythmical representation or the
corresponding set of notes forming the arpeggio of any given Braille character are
mapped out onto the motor scheme of this Braille character, as well as onto the
corresponding dot configuration of the Braille character in order to guide the typing
action, whereas any augmented feedback by the computer or an aurally adapted
Perkins Brailler that would produce the aural representation of any given Braille
character immediately after the character’s typing action would allow the child to
verity or disconfirm the correctness of the previous Braille character’s typing action.
In case of a typing mistake the child would have to wipe out and retype the just typed

in Braille character.
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Provided that these unique aural identifiers of Braille characters have already been

memorized, by listening to a given Braille character’s either rhythmical representation
or arpeggio triggered just after the intended Braille character’s typing action, the child
receives augmented feedback concerning the correctness or not of the previous typing

action at the level of an individual Braille character.

The rhythmical or musical feedback that may become available to any given blind
pupil after a given Braille character’s typing action is designed in such a way, as to
underline the child’s proprioceptive information on the set of fingerings that have just

been employed in the previous Braille character’s typing action.

A (sol) C (sol, la#) S (mi, do, la#)
La# La#
(4) (4)
Mi
)
Do
(©)

Aurally representing Braille characters A (1), C (1, 4), S (2, 3, 4)

The rhythmical representation or arpeggios of two or more kinaesthetically related
Braille characters may underline the kinaesthetic relationship inviting them to think in
terms of fingerings comparing and jointly memorizing each of these two or more

kinaesthetically related Braille characters at a time

A (sol) C (sol, la#) M (sol, do, la#) X (sol, do, la#, re)

Sol (1) FEa#
(4)

Aurally-musically representing kinaesthetically related Braille characters A (1), C (1,4), M (1, 3,4) &
X(1,3,4,6)

19



A (Loud tapping on wood (1)), E (Loud tapping on wood (1),

Loud

tapping
on

wood

1)

Moderate tapping on steel (5)),

Loud
tapping
on

wood

1)

Moderate
tapping
on steel

()

O (Loud and quiet tapping on wood (1 & 3),

Moderate tapping on steel (5))

Loud

tapping
on

wood

1)

Moderate
tapping
on steel

()

Quiet

tapping
on

wood

©)

Rhythmically representing kinaesthetically related Braille characters A (1), E (1, 5),

0(1,3,5)

In addition to underlining the kinaesthetic relationship of any two given
kinaesthetically related Braille characters, the rhythmical representation or arpeggios

of two Braille characters may underline any existing relationship of complementarity

between any two given complementary Braille characters at a time
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Exploring the notion of the complementary

Two Braille characters are complementary when they do not share any dot positions
and their dot positions, if united, give rise to the dot positions of the full Braille cell
{1, 2, 3, 4, 5, 6}. If blind pupils know how to write the first complementary Braille
character, they may derive the motor scheme of the second complementary Braille
character by taking out the set of fingerings forming the first complementary Braille
character’s motor scheme from the set of fingerings of the full Braille cell, that is to

say, from the left and right index, middle and ring fingers.

1. Another way in which the pupils are assisted to memorize Braille
letters is to be acquainted with the notion of complementarity in
relation to the full Braille cell.

2. Based on the notion of the complementary, the Braille symbols can
be taught in couplets. If the pupils know the way a certain Braille
symbol or letter is written, and if they are aware of the fact that two
symbols are complementary, they can guess how the second symbol
is written. For example, if pupils know that letters I,1(2,6) & Z, z
(1, 3, 5, 6) are complementary in relation to the full Braille cell and
the way the letter I, i (2, 6) is written, they can deduce the way the
second complementary symbol Z, z (1, 3, 5, 6) is written. To find
the fingerings used for the writing of the letter Z, z (1, 3, 5, 6), they
would use, from the six fingers used to write in the Perkins machine,
the fingers not being used during the writing of the first symbol I, i
(2, 6). The same reasoning can be applied to every other couplet of
complementary letters and other symbols, namely:

J(2,4,5 &U (1, 3,6)

A (1) & %(2, 3, 4, 5, 6)

B (L2&2z ®(304,5,6)

C(L4) &6 @,3,5,6)

D (1, 4,5)&( (2,3, 6)
~(2,3,4,6)&E, e (1,5)
F(,24)&par ent@h56e)
G (1,2 4,5 & - (3,6)

K (1,3) & W, w (2, 4, 5, 6)

= =4 =8 -8 _8_9_9_°_2
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A =2 -0_-0_9_9_9_42_29_-2_-2_-2°5_-2_-2-2

M (1, 3,4) & Point () (2,5, 6)
N (1,3, 4,5)&(?) (2 6)
©(1,6) & T, t(2, 3, 4,5)
O(1,3,5) &7 (2 4,6)
S(2,3,4) & %(1, 5, 6)

Q (L, 2,3, 4,5) & Num (6)

R (L, 2, 3,5) & Maj (4, 6)

X (1,3,4,6) & (1) (2, 5)
Y(1,3,4,56)&(,)(2)
"(1,4,6) & () (2, 3, 5)

' (1,456)&(;)(23)
+(1,2,4,6) & (*) (3,5)
H(1,24,56)&() (3)
L(1,2,3)&mi se en (G dence

For example, letters T, t (2, 3, 4, 5) and ©(1, 6) are complementary
symbols, in relation to the full Braille cell, as none of the dots of the letter
T,t(2, 3, 4,5) coincide with any of the dots of the letter ©(1, 6) and vice
versa: The dots of the letter T, t (2, 3, 4, 5) and the dots of the letter ©(1,
6), if they are added to an empty Braille cell, the full Braille cell is formed,
that is to say, the Braille cell, including all six dots, is formed. If the pupils
are aware of this complementary relation between the two letters, they can
deduce the way the letter ©(1, 6) is written from the way the letter
T,t(2,3,4,5) iswritten and vice versa, if they know that in order to
write the letter ©(1, 6) they would use, from the six fingers employed to
write in the Perkins machine, those fingers that have not been used in the
writing of T, t (2, 3, 4, 5).

In order to teach related sets of letters (that is to say, either letters that have a

symmetrical relationship in relation to the middle vertical axis, or in relation to the
middle horizontal line or that are written in a complementary manner in relation to the
full Braille cell, or that have a kinesthetic relationship, because they are written with a
common set of dots and one of them has one, two, three, or four additional dots),
words, expressions or phrases are employed in which each time the related letters are

placed in a sequence in the word, or in the phrase. These sequences of related letters
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aim to assist pupils towards realizing the relationships between sets of letters in terms

of keystrokes, or in terms of fingerings.

The complementary relationship between two Braille characters can be taught aurally,
by contrasting the aural representations of two complementary Braille characters at a
time.

Aurally representing the relationship of complementarity in the dot configuration of
Braille characters h (1, 2, 5) and The plus sign (+) (3, 4, 6)

h(1,2,5) The plus sign (+) (3, 4, 6)

H (sol, mi, fa) The plus sign (+) (do, la#, re)

1) The rhythmical representation or arpeggios of two Braille characters may

underline any existing relationship of complementarity at a time
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Exploring the notion of vertical symmetry

Two Braille characters are vertically symmetric when for each located dot in the left
column of the first vertically symmetric Braille character there is a dot position on the
same row but in the right column of the second vertically symmetric Braille character;

and vice versa.

If blind pupils know the motor scheme of the first vertically symmetric Braille character, they may
derive the motor scheme of the second by transferring each fingering (index, middle or ring finger)
employed in the motor scheme of the first vertically symmetric Braille character from the left to the
right hand and from the right to the left hand. For older pupils of the 4™ grade onwards or for those who
learn to employ the slate and the stylus, teaching vertical symmetry and uncovering the relationship in
terms of fingerings employed in the motor schemes of two vertically symmetric Braille characters is a
positive way forwards in teaching Braille writing. If blind pupils know the motor scheme of the 1*
vertically symmetric Braille character they may easily derive the motor scheme of the second; to
achieve this they may be based on a given set of transformations applied to the fingerings forming the
motor schemes of the 1* vertically symmetric Braille character, namely that any given fingering in the
motor scheme of the 1% vertically symmetric Braille letter becomes the same fingering of the other
hand in the motor scheme of the second vertically symmetric Braille letter. For example, the left index
finger in the motor scheme of the first vertically symmetric Braille character becomes right index
finger in the motor scheme of the second vertically symmetric Braille character; the left middle finger
in the motor scheme of the motor scheme of the first vertically symmetric Braille character becomes
right middle finger in the motor scheme of the second vertically symmetric Braille character; and
finally the left ring finger in the motor scheme of the first vertically symmetric Braille character
becomes the right ring finger in the motor scheme of the other vertically symmetric Braille character.
1% example: Thus the motor scheme of letter I (2, 4) {left middle finger, right index finger} may be
derived by applying the above set of transformations on the motor scheme of its kinaesthetically related
letter E (1, 5) namely, {left index finger, right middle finger}. More specifically children may apply the
following set of transformations { left index fingerA right index finger, right middle finger A left
middle finger} in order to derive the motor scheme of the 2™ letter I (2, 4), from the motor scheme of
its vertically symmetric letter E (1, 5).

2" example: the motor scheme of Braille letter R (1, 2, 3, 5) consists of all three fingers of the left
hand employed for Braille writing and of the right middle finger; the motor scheme of its vertically
symmetric Braille letter W (2, 4, 5, 6) consists of all three fingers of the right hand employed for
Braille writing and of the left middle finger.

34 example: the motor scheme of Braille letter M (1, 3, 4) consists of the left and the right index

fingers which are already vertically symmetric, and of the left ring finger; the motor scheme of its
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vertically symmetric Braille letter sh (1, 4, 6) consists of the left and the right index fingers which are

already vertically symmetric and of the right ring finger;.

Rhythmically representing vertically symmetric Braille characters W (2, 4, 5, 6) & R
1,2,3,5)

W (2, 4, 5, 6) R (1,2 3,5)
W R(loud
(moderate taping on
taping on wood,
wood,

loud moderate
taping on taping on
steel, wood,
moderate quiet
taping on taping on
steel, wood,
quiet moderate
taping on taping on
steel) steel)

The rhythmical representation or arpeggios of two Braille characters may underline
any existing relationship of vertical symmetry between any two given complementary

or vertically symmetric Braille characters at a time.

All these motor transformations may be underlined musically and rhythmically by
mapping its aural elements to the aural elements of the same line but in the other
column. Blind children may learn to perform the following aural mappings: {solA
la#, la#A sol; miA fa, faA mi; doA re, reA do}, so that on the basis of the aural
elements in the aural representation of a given Braille character to derive the aural
elements in the aural representation of its vertically symmetric Braille character and

translate them into the corresponding fingerings to come up with the motor scheme of
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the vertically symmetric Braille character. Blind pupils may solve misconceptions in
relation to the motor schemes of two vertically symmetric Braille characters by
learning the motor schemes of two vertically symmetric Braille letters jointly and by
referring to their corresponding musical representations-arpeggios {E (sol, fa), & |
(mi, la#)}, as well as rhythmical representations {E (loud taping on wood, moderate
taping on steel), & | (moderate taping on wood, loud taping on steel)}. Blind children
may evoke the latter when they are invited to fill in the two vertically symmetric
letters when the latter are missing from words to be filled in with the missing letter in

completion variety exercises.

Aural representations may underline kinaesthetic information

According to Swanwick and Tilllman (1986) a musical gesture is an abstraction of a
physical gesture. Vernon Lee (1932) suggested that music has the power of setting up
movements in us; of making us march, dance and move our limbs in imitation of its
movements. Hence either a rhythmical representation consisting of rhythmical
elements or an arpeggio consisting of notes corresponding to the set of fingerings
employed in the motor scheme of a given Braille character may assist blind children
in making the correct choice of fingerings in a given Braille character’s motor scheme
and pre-structure his/her following typing action by evoking the Braille character’s
aural representation and assign the corresponding fingerings to each aural element in
it.

In the long term, over the repeated rehearsing and co-hearing of a given Braille
character’s rhythmical representation or arpeggio triggered immediately after the
character’s typing action, blind pupils may be able to associate the dot configuration
or the motor scheme of a given Braille character with its corresponding rhythmical or

musical form of representation. According to Wikipedia, a phenomenon called long-

term potentiation allows a synapse to increase strength with increasing numbers of
transmitted signals between the two neurons®. Ultimately, blind pupils may become
capable of aurally recognizing and identifying any given Braille character by its

corresponding rhythmical representation or arpeggio. Both the corresponding Braille

8 http://en.wikipedia.org/wiki/Encoding_(memory)#Long-term_potentiation
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character’s rhythmical representation and arpeggio may serve as an aural
identification of the motor scheme or the dot configuration of this Braille character.
In so doing, blind pupils may associate a set of fingerings in a given Braille
character’s motor scheme with the corresponding set of rhythmical elements in the
rhythmical representation, and with the set of notes in the arpeggio of this Braille

character, and consequently with the set of dot positions forming its dot configuration.

If children listen to either the rhythmical representation or the arpeggio corresponding
to the dot configuration of any given Braille character immediately after its typing
action, this rhythmical representation or arpeggio may play the role of immediate
rhythmical or musical feedback, allowing them to identify aurally the motor scheme
employed in the previous typing action of any given Braille character and the dot
configuration of the Braille character that has been produced as a result.

Either the rhythmical representation or the arpeggio consisting of notes corresponding
to the dot positions of a given Braille character may be considered to be a device
promoting blind pupils’ kinesthetic awareness, as it highlights the set of fingerings
employed in a given Braille character’s typing action. The rhythmical representation
or the arpeggio of any given Braille character may provide a form of concurrent
feedback since, if it is triggered immediately after a given Braille character’s typing
action, as it may indicate the set of fingerings that have been employed in this Braille
character’s motor scheme, the keys struck and the dot positions produced. This
rhythmical representation or arpeggio corresponds to a given dot configuration,
which may be the expected one, or it may deviate from the expected in the case of a
typing mistake. The rhythmical representation or the arpeggio of any given Braille
character, may back up this Braille character’s typing action. If pre-heard, or evoked
before a given Braille character’s typing action, this rhythmical representation or the
arpeggio of any given Braille character may be considered to be an action plan,
specifying the set of fingerings that would have to be employed in the motor scheme
of the next Braille character to be typed in; either the rhythmical representation or the
arpeggio may assist the child in grouping the set of fingerings of the following Braille
character so as to form the corresponding Braille character’s motor scheme, to be
employed to type it in on the Perkins Brailler. This set of fingerings may be reset
every time a given blind child pre-hears or evokes the rhythmical representation or the

arpeggio of the corresponding Braille character to be written next. Through
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prehearing a given Braille character’s rhythmical representation or arpeggio, a given
blind pupil may prestructure a given Braille character’s typing action to be written
next in a given word context. Hence the rhythmical representation or the arpeggio of
any given Braille character being triggered or evoked before the corresponding typing
action may assist the child in evoking the motor scheme of this Braille character to be
employed in the following typing action. In addition, either the rhythmical
representation or arpeggio of any given Braille character may play the role of an
easily accessible organizing aural device assisting in the comparison of the motor
schemes of two or more Braille characters, each motor scheme consisting of a unique
set of fingerings, assisting the child in memorising the subtle differences in terms of
fingerings in the motor schemata of these two Braille characters. In the case of
kinaesthetically related Braille characters they may assist in comparing the dot
configuration of these characters, to spot the common and extra dots, as well as in
identifying the common set of fingerings in these two Braille character’s motor
schemes and any extra fingering(s) to be added to the common set of fingerings in the

motor scheme of the fuller, in terms of dots, kinaesthetically related Braille character.

Through memorizing the unique rhythmical representation or arpeggio of any given Braille character,
the unique set of fingerings forming the motor scheme of any given Braille character may be compared
and contrasted with the unique set of fingerings forming the motor scheme of another Braille character
already known to the pupils; it is easier for blind pupils to compare two related Braille characters,
according to the kinaesthetic criterion. For the first grader, the kinaesthetic criterion should be taught
first, as it is based on sensorimotor intelligence, which according to Gruber and Vonéche, (1977) is the
earliest form of intelligence appearing in the young child. The kinaesthetic criterion relies on the
memorization of the motor scheme of a base letter employing a minimal set of fingerings; subsequently
by adding one, two or three fingering(s) to this basic set of fingerings of the base kinaesthetically
related Braille character blind children may derive the motor scheme of its fuller, in terms of dots,
kinaesthetically related Braille character. As soon as blind children have become acquainted with the
operation of subtraction, the kinaesthetic criterion may be followed by the criterion of
complementarity. This usually occurs towards the end of the first grade, or in the second grade. Using
the criterion of complementarity, blind pupils may derive the set of fingerings of the second
complementary Braille character by subtracting the set of fingerings of the 1% from the set of fingerings
employed in order to write the full Braille cell, that is to say, from the left index, middle and ring
fingers and the right index, middle and ring fingers. For example, the set of fingerings employed in
order to write letter Z (1, 3, 5, 6) may be derived by subtracting the set of fingerings employed in order
to write its complementary letter I (2, 4) from the {left index, middle and ring fingers and the right

index, middle and ring fingers} and employ all the remaining fingers in order to form the motor scheme
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of letter Z. Blind pupils may be invited to write words in which two complementary Braille characters
are encountered one after the other; alternatively they may be invited to fill in two complementary
Braille characters in a given and in the reverse order in words from which these characters are missing
in completion variety exercises.

The misconceptions and learning difficulties of more advanced pupils of the 4™ grade onwards who
still confuse the dot configuration or the motor schemes of mirror letters, and more specifically
vertically symmetric Braille characters, may be addressed by teaching them the criterion of vertical
symmetry. The criterion of vertical symmetry is also useful in teaching the use of the slate and the
stylus to more advanced blind pupils of 8 years of age onwards.

In summary, the motor scheme of a newly introduced Braille character may be derived by applying a
given set of motor transformations to the set of fingerings forming the motor scheme of a second
Braille character already known to blind pupils with which the former is related according to a given
criterion of grouping. A given set of motor transformations may be applied to the motor scheme of the
known Braille letter, depending on the criterion of grouping being employed. The kinaesthetic criterion
should be taught first as it applies to sensorimotor intelligence, and it employs the concept of addition,
which is taught first in the mathematical curricula of the 1% grade.

Traditionally, teaching the motor scheme of any given Braille character involved memorizing a unique
set of numbers, corresponding to the unique set of fingerings employed in the motor scheme of this
Braille character, as well as this Braille character’s dot positions forming the dot configuration of this
Braille character; such a teaching method may be difficult and tiring for a given blind child who has a
weak rote numerical memory, without any additional scaffoldings at his/her disposal.

In order to scaffold young blind pupil’s learning, other means may also be envisaged such as
underlining a given kinesthetic relationship, expressed in terms of common and extra fingerings,
employed in the motor schemes of two given Braille characters, by a given set of common set of notes
or rhythmical elements, corresponding to the common set of dots and to the common set of fingerings
employed in order to type in these kinaesthetically related Braille letters and by one, two or three extra
aural elements corresponding to the extra fingering(s) employed in the motor scheme of the fuller, in
terms of dots, kinaesthetically related Braille character. These extra aural elements correspond to the
one, two or three extra dots in the dot configuration of the fuller, in terms of dots, kinaesthetically

related Braille character.

Alternatively, the motor scheme of a newly introduced Braille character may be taught in relation to the
motor scheme of its complementarity Braille character, and more specifically by subtracting the set of
fingerings of the latter character from the set of fingerings of the full Braille cell. The transformations
of fingerings employed when teaching blind children how to form the motor schemes of two
complementary Braille characters may also be highlighted by rehearsing the aural representations of
the two complementary Braille characters; these two aural representations have no common aural

element and if united, the aural representation of the full Braille cell is produced {sol, mi, do, la#, fa,

re}.
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Two Braille characters are complementary if they have no dot position in common and the unison of
their dot positions gives rise to the dot configuration of the full Braille cell {1, 2, 3, 4, 5, 6}. For
example, Braille letters {1 (2, 4) and Z (1, 3, 5, 6)} or {A (1) and with (2, 3, 4, 5, 6)} are
complementary. Two Braille characters are complementary if their motor schemes have no fingerings
in common and, if these two sets of fingerings are united—added, the set of fingerings forming the
motor scheme of the full Braille cell emerges, consisting of the left index, middle and ring fingers and
right index, middle and ring fingers. Blind pupils may be invited to realise that they may derive the set
of fingerings of the second complementary Braille letter by taking out the set of fingerings of the first
complementary Braille letter from the set of fingerings forming the motor scheme of the full Braille

cell (consisting of the left and the right index, middle and ring fingers).

A unique set of motor transformations is applied to the motor scheme of the first kinaesthetically
related Braille character in order to derive the motor scheme of the second.

There is another unique set of motor transformations applied to the motor scheme of the first
complementary Braille characters in order to derive the motor scheme of the second complementary
Braille character.

There is another unique set of motor transformations applied to the motor scheme of the first vertically
symmetric Braille character in order to derive the motor scheme of the second vertically symmetric
Braille character.

All the above motor transformations in the motor scheme of the first kinaesthetically related,
complementary, or vertically symmetric Braille character to derive the motor scheme of the second
kinaesthetically related, complementary, or vertically symmetric Braille character may be underlined
by singing, pre-hearing or the simultaneous co-hearing of the aural representations of the two related
Braille characters according to one given criterion of grouping at a time. By jointly rehearsing, singing
and associating the aural transformations corresponding to changes in dot positions in two related
Braille characters at a time, a given blind child may grasp the corresponding motor transformations in
terms of fingerings, employed on the motor scheme of the first Braille character in order to derive the
motor scheme of the second Braille character in a given couplet of kinaesthetically related,

complementary, or vertically symmetric Braille characters.

In the case of deriving the dot configuration of a given Braille character on the basis of the dot

configuration of its vertically symmetric Braille character:
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Dot transformations Corresponding note-transformations Corresponding rhythmical transformations

Loud
Loud A Loud taping A Loud
taping taping on taping on
1A4 4A1 solA la#  la#A sol  onwood  on steel steel wood
Moder
A Moder  3te
Moderat ate taping A Moderate
e taping taping on taping on
2A5 bBA?2 miA fa faA mi onwood onsteel  steel wood
Quiet
Quiet A Quiet  taping A Quiet
taping taping on taping on
3A6 6A3 doA re reA do onwood onsteel  steel wood

The reader can consider any vertically synmmetric Braille letters such as E (1, 5), | (2, 4), or Z (1, 3, 5,

6)and (2, 3, 4, 6)
Relying on musical and kinaesthetic memory seems also to be promising ways forward in order to
assist in the memorisation of motor schemes and of the dot configuration of any two related Braille

characters according to a given criterion of grouping.
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Three criteria for grouping

The current method of teaching Braille focuses on the stressing of similarities and
differences and in general the stressing of other relationships between couplets, or
triples or four different letters and characters in relation to the dot positions and
fingerings employed in order to form these characters.
In order that the learning of Braille writing be facilitated, we should consider the way
the Braille alphabet is formed, and more specifically, how the Braille alphabet can be
organized in a limited number of cognitive structures, in order that it may be taught in
a more structured way, and become more intelligible, and easier to memorize by blind
pupils.
The mnemonic strategies, mentioned in this book, focus on establishing common
features and differences between two or more Braille characters at a time. Two or
more Braille characters sharing a common characteristic may be taught as a group.
Braille letters, punctuation signs and the basic Braille mathematical symbols are
grouped in couples of related Braille characters, according to three criteria, referring
to the morphology of the Braille character.
These criteria are as follows:
1 The kinesthetic relationship
1 The relation of complementary
9 The vertical symmetry
9 The mnemonic principles described can be most effectively applied in
exercises of the completion variety. In these exercises the pupil is invited to
fill in the missing letters from words, small expressions or phrases. These
missing letters would have kinesthetic or a complementary relationship, a
vertically symmetric or a horizontally symmetric relationship, that is to say,
they may be written as a sequence of fingerings, adding one dot at a time, to a
common set of dots.

1 -Examples of kinesthetic sequences of letters for the French alphabet are:

(a’ b’ l ’ p)’ (C’ f’ gy’) ,C])(,e,( cQ , fl',, pq! - (
(e, Y, 1 Yy, ®) , (i, f, + -) ( ©, m, X
(i, 1 ,ettcw, un, ®),
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-Examples of couplets of Braille letters written in a complementary manner in

relation to the full Braille cell are: (z,1),(u, | ) , (a, %), ( , e)
-Examples of couplets of vertically symmetric Braille letters (in relation to the

middle vertical axis of the Braillecell)are: (e, i), (o,etc?7 ), (f, d)
-Examples of couplets of horizontally symmetric Braille letters (in relation to

the horizontal line in the middle of the Braille cell) are: (m, u), (n, z) (p, v),

(a, ")
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The kinesthetic principle is embedded
in the way the French Braille Alphabet is constructed

Couplets of Braille letters in the French Alphabet are kinesthetically related when

they share the same set of dots, but one of them is written with one additional dot.

It is important to emphasise that all couplets of Braille letters mentioned below
share a common set of dots. However, one letter in every couplet has, in addition
to the common set of dots, one additional dot. For example, the letters

a (1) & b (1, 2) are kinesthetically related, just as the dots of a (1) are a subset of
the dots of b (1, 2).

In contrast, the couple of Braille letters [E, e (1, 5) & ©(1, 6))], are not
kinesthetically related, as dots of neither of the letters are a subset of the dots of
the other letter; The letter ©(1, 6) does not have all the dots of the letter E, e (1, 5)
plus one or two; Nor does the letter E, e (1, 5) have all the dots of the letter ©(1,

6) plus one or two.
In other words, these letters [E, e (1, 5) & ©(1, 6))] do not share a common set of
dots.

For the same reason, the Braille letters [B, b (1, 2) & E, e (1, 5)] are not

kinesthetically related, either.
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According to Olivier & Campbell, (1981), if we take the French alphabet of
Braille letters, the 11" Braille letter (k (1, 3)) in the alphabet rank is derived from
the 1% Braille letter (a (1)), if we add to the dot (1) of the letter a (1), situated in
the 1% position, the dot in position (3) of the Braille cell.

Also, the writing of the 12" letter (L, 1 (1, 2, 3)) of the alphabet in Braille is
derived from the writing of the 2" Braille letter, B, b (1, 2), by adding the dot (3)
to the dots of B, b (1, 2), that is to say, to the dots of the 2™ letter of the alphabet.
Also, the writing of the 13" letter (M, m (1, 3, 4)) of the alphabet in Braille is
derived from the writing of the 3" Braille letter, C, ¢ (1, 4), by adding the dot (3)
to the dots of C, ¢ (1, 4), that is say, to the dots of the 3" letter of the alphabet.

In general, Braille letters in positions 11 to 20 of the French Braille alphabet are
derived from the respective Braille letters in positions 1to 10, if we add to them

the 3" dot (3). The table below demonstrates this relationship

Alphabet braille
Pl a b c d e f g h i j
groupe o N 05 2 8 4 e

Deuxiéme

groupe %NOBE O B N T W oo e
.- L a . . . LN L ] < .-

Fockibiiis v X y z ¢ é a é i

groupe o MR o Je e ®r W% eb e ae
(1] L1} L1 o 00 L 1] L 1] . (1] L1
a e 1 0 ] é i i e W

. i

Pee 1 3 3 & 5 ® T & 9

chiffres . .- o 1) .- . . .-
.. L K] .. -0 9 L L] (1] L 1) L3 L 1]
o L] L] L ] L] L ] X J

. 2 ' ' " & "

. b

Ponctuations . . i 55 X S X 5% o & A
.- < " L 1) LB L 1) .. L 1] B L 1]
.- . .. -9 R J LN LN e L e

i " zéro - mMAj UM e ( )

signes e 3 3t o - = i
LB (1] L1l iR J -0 -9 59 o

Ce imbiequ respeciz o norme 2006
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If we contemplate the previous table, we notice that:

For example, The dots of the letter K, k (1, 3), which is located in the 11" position
can be derived from the dots of the letter A, a (1), located in the 1 position, if we
add to the dots of the last letter (to the dots of a (1)) the dot (3) of the Braille cell.
The dots of the letter L, | (1, 2, 3), which is located in the 12" position, can be
derived from the dots of the letter B, b (1, 2), located in the 2" position, if we add
to the dots of the last letter (to the dots of B, b (1, 2)) the dot (3).

The dots of the letter Q, q (1, 2, 3, 4, 5), which is located in the 17" position can
be derived from the dots of the letter G, g (1, 2, 4, 5) located in the 7™ position, if
we add to the dots of the last letter (to the dots of G, g (1, 2, 4, 5)) the dot (3).

The dots of the letter S, s (2, 3, 4), that is located in the 19™ position, can be
derived from the dots of the letter 1, i (2, 4), located in the 9" position, if we add
to the dots of the last letter (to the dots of I, i (2, 4)), the dot (3), etc....

Braille letters located in the 2" row may be derived from Braille letters located in
the 1% row of the above table if the 3" dot is added to the dot configuration of the

Braille letter located in the same column, but one row above.

In general,

The dots of any Braille letter located in the (J =1 +10) position of the French
alphabet, where i =1, 2, 3....10, (that is to say, located in positions 11, 12, 13,
...20 of the French alphabet), can be derived from the respective dots of the
Braille letter located in the respective i position (that is to say, located in positions
1,2, 3, ...10 of the French alphabet), if we add to the dots of the base letter, which

is located in the i position, the dot 3 of the Braille cell.
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Also, if we contemplate the previous table, it will be noticed that:

The dots of the letter U, u (1, 3, 6), located in the 21% position can be derived from
the dots of the letter A, a (1), located in the 1% position of the alphabet, if we add
to the dots of the last letter, the dots (3, 6).

Alternatively, the dots of above letter U, u (1, 3, 6), located in the 21%' position can
be derived from the dots of the letter K, k (1, 3), located in the 11™ position, if we
add to the dots of the last letter, the dot (6).

In addition, the dots of the letter V, v (1, 2, 3, 6), located in the 22 position of the
alphabet can be derived from the dots of the letter B, b (1, 2), located in the 2"
position of the alphabet, if we add to the dots of the last letter, the dots (3, 6).
Alternatively, the dots of the above letter V, v (1, 2, 3, 6), located in the 22™
position of the alphabet can be derived from the dots of the letter L, I (1, 2, 3),
located in the 12" position of the alphabet, if we add to the dots of the last letter,
the dot (6).

Also the dots of the letter ®(1, 2, 3, 4, 5, 6), located in the 27" position of the
alphabet can be derived from the dots of the letter g (1, 2, 4, 5) that is located in
the 7™ position of the alphabet, if we add to the dots of the last letter, the dots

(3, 6).

Alternatively, the dots of the above letter ®(1, 2, 3, 4, 5, 6), located in the 27"
position of the alphabet can be derived from the dots of the letter q (1, 2, 3, 4, 5),
that is located in the 17" position of the alphabet, if we add to the dots of the last

letter, the dot (6).
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The dots of the letter ®(1, 2, 3, 4, 5, 6), located in the 27" position of the alphabet
can be derived from the dots of the letter q (1, 2, 3, 4, 5), that is located in the 17"

position of the alphabet, if we add to the dots of q (1, 2, 3, 4, 5) the dot (3).

The dots of the letter (2, 3, 4, 6), that is located in the 29™ position can be
derived from the dots of the letter I, i (2, 4) that is located in the 9" position of the
French alphabet if we add to the dots of I, i (2, 4) the dots (3, 6).

The dots of the letter (2, 3, 4, 6), that is located in the 29™ position can be
derived from the dots of the letter S, s (2, 3, 4) that is located in the 19" position
of the French alphabet if we add to the dots of S, s (2, 3, 4) the dot (6), etc....
Braille letters located in the 3™ row may be derived from Braille letters located in
the 1* row of the above table if dots (3, 6) are added to the dot configuration of
the Braille letter located in the same column, but two rows above.

Braille letters located in the 3™ row may be derived from Braille letters located in
the 2" row of the above table if dot (6) is added to the dot configuration of the

Braille letter located in the same column, but one row above.

In general,

The dots of a Braille letter, located in any (y =i +20) position of the alphabet,
where 1 =1, 2, 3....10, that is to say in positions 21, 22, 33, ...30 of the alphabet
can be derived from the respective dots of the Braille letter, located in the
respective i position of the alphabet (that is to say in positions 1 to 10), if we add
to the dots of this base letter the dots (3, 6).

Alternatively,

The dots of a Braille letter located in the (y =j +10) position of the alphabet,

where j =11, 12, 13....20, (that is to say, in positions 21, 22, 23, ...30 of the

38



alphabet), can be derived from the respective dots of the Braille letter that is in the
respective j position of the original letter (that is to say, in positions 11 to 20), if

we add to the dots of this base letter the dot (6).
Also, by looking into the previous table, it will be noticed that:

The dots of the letter ©(1, 6), located in the 31 position can be derived from the
dots of the letter a (1), located in the 1* position of the alphabet, if we add to the
dots of the letter a (1), the dot (6).

The dots of the letter ° (1, 2, 6), located in the 32" position can be derived from
the dots of the letter b (1, 2), located in the 2" position of the alphabet, if we add
to the dots of the letter b (1, 2), the dot (6).

The dots of the letter “ (1, 4, 6), located in the 33" position can be derived from
the dots of the letter ¢ (1, 4), located in the 3 position of the alphabet, if we add
the dots of the letter c (1, 4), the dot (6).

Braille letters located in the 4™ row may be derived from Braille letters located in
the 1 row of the above table if dot (6) is added to the dot configuration of the

Braille letter located in the same column, but three rows above.

In general,

The dots of a Braille letter in (z =i +30) position of the French alphabet,

Where i =1, 2, 3....10, (that is to say in positions 31, 32, 33, ...40), may be
derived from the dots of the Braille letter located in the respective i position (that
is to say, in any of the positions 1 to 10), if we add to the dots of this base letter,

the dot (6).
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As a way to facilitate the learning of Braille letters, a rhyme or song may be
created with 10 notes in each verse, and in this, we should place the French
alphabet.

When the children sing this song, and subsequently learn it by heart, they will
understand that the 2" time they are situated in the same position in the tune, that
is to say, the 2™ time they encounter the same note in the verse, the letter that
corresponds to this note has one additional dot (the dot 3) in relation to the dots of

the letter, located in the same position on the 1*' line.

We can help children to realize the kinesthetic relationship between the writing of
Braille letters situated vertically in the above table, if the musical note in the same
position of the verse is the same for different lines, for the letters located in the
same column of the table, in other words, in positions i , i+10, i +20, i +30. This
same note will help pupils to realize the relationship between all couplets of letters
located vertically in the same column of the above table.

For example, based on this rhyme, the children can learn that the dots of the letter
in the 14" position of the alphabet can be derived by adding the dot 3 to the dots
of the letter in the 4™ position, the dots of the letter in the 15™ position of the
alphabet can be derived by adding the dot 3 to the dots of the letter in the 5™
position, etc...

When kinesthetic relationships are stressed, children can memorize more letters at
a time. Children can build relationships between the motor schemes of given
Braille letters, when they remember the way certain letters are written (their dot
configuration). The children are made to observe the ‘how many more dots’

relationship, based on the memorisation of the dots of one initial letter. For
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example, children can learn the letters in the 1%, 11", 21, or 31* positions of the
French alphabet jointly, if they learn words in which the letters situated in the
respective (i, i+10, i+20, i+30) positions in the different lines but in the same
column of the French alphabet are juxtaposed. Alternatively, if words cannot be
found in which these letters are juxtaposed, we can look for words in which these
letters are in close proximity to each other in ‘fill in the missing letters’ exercises,
in which a word is uttered by the software and simultaneously written in the
refreshable Braille display, without the kinesthetically related letters, that are to be
filled by the student. Alternatively, small phrases can be employed in which these
letters are the initial letters of adjacent words, or two kinesthetically related letters
are the final letter of the one word and the initial letter of the next word. If that
condition cannot be satisfied either, simply letters sharing a kinesthetic
relationship may be situated in close proximity to one another, in an expression, or
phrase. A free electronic dictionary at the net for French is found at the following
address:

E.Q. http://www.larousse.com/en/dictionaries/french/jet

Examples:

For the letters (a, k, u) examples that may be employed are:

au Kurdistan, au UK, dis au Duke, épreuve de Duke,

Contributions needed by French teachers!!!!

For the letters (b, I, p) examples that may be employed are:

Le bleu pull, (fill in the missing letters in the phrase)

Le blé est utilisé pour faire du pain ;

La farine du pain est du blé

For the letters (c, m, x) examples that may be employed are:
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Le montre de la camera est exact

For the letters (d, n, y) examples that may be employed are:
Doyen, doyenne

Les discussions sont dynamisées par le représentant de UK.
Vas -y, donne-nous la réponse.

For the letters (e, 0, z) examples that may be employed are:
Il est onze heures.

Mam’selle ouvrez la porte.

Ajoutez un zeste de......

For the letters (f , ) examplgs that may be employed are:
Les colonies Fran-aises du Pacifique

A Paques, je suis allée aux iles Fran-aises de...

For the letters (g, q, ¢) examples that may be employed are:
Il faut s’® giper avec des gants

For the letters (h, r, &) examples that may be employed are:
Nous - nous rencontrerons ~ 1’heure de repas

“ la fin, les acteurs se heurtent.

For the letters (i, s, ¢) examples that may be employed are:
Licences ¢&s lettres. Agir ¢s qualités.

For the letters (j , ) dxamplégthat may be employed are:

OYzest ce que tu as jeté ton pull?

However, there are additional letters in the Braille alphabet that are kinesthetically
related. These letters may differ by dots, other than the dots or the dot 6 or the
dots 3, 6. A full table of the letters of the French Braille alphabet and punctuation

signs that share a kinesthetic relationship between them is presented below.
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) .a(l)

E, e (1,5)

1,i(2,4)

M, m (1, 3, 4)

meére

Q,q(1, 2 3,4,5)

U,u(l,3,6)

Y,y (1,3,4,5,6)

Braille letters of the French alphabet

b (1, 2)

barque

F,f(1,24)

J,1(2,4,5)

N,n(1,3,4,5)

R, r(1,2,3,5)

V, v (L, 2, 3, 6)

Z,z(1,3,5,6)

C,c (14

G,0(1,2,4,5)

K, K (1, 3)

0,0(1,3,5

S, s (2, 3,4)

X, x(1,3,4,6)

xylophone

D,d(1,4,5)

H, h (1, 2, 5)

L, 1(1,2, 3)

P,p(1,234)

pere

T,t1(2,3,4,5)

table
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Braille letters of the French alphabet (continued)

- (1,2,3,4,6)

(2, 3, 4,5, 6)

1 (1,4,5,6)

¢ (1,2,5,6)

®(1,2,3,4,5,6)

©(1, 6)

% (1, 5, 6)

i (2,4,6)

°(1,2,6)

+(L, 2, 4, 6)

W,w (2, 4,5,

" (1,2,3,5,6)

6)

~(2,3,4,6)

"(1,4,6)

4,5, 6)

M, 2,
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10.
11.
12.
13.

Couplets of Braille letters of the French Alphabet
and punctuation signs that are kinesthetically related
the dot configuration of which differs by one dot

The letters A, a (1) and B, b (1, 2)
The letters A,a (1) and C, c (1, 4)
The letters A, a (1) and K, k (1, 3)
The letters A, a (1) and E, e (1, 5)
The letters A, a (1) and ©(1, 6)

The letters B, b (1,2) and H, h (1, 2, 5)
The letters B, b (1,2) and F, f (1, 2, 4)
The letters B, b (1,2) and L, I (1, 2, 3)
The letters B, b (1,2) and ° (1, 2, 6)

he letter B, b has also been mentioned in 1.

The letters C, ¢ (1,4)and D, d (1, 4, 5)
The letters C,c(1,4)and F, f (1, 2, 4)
The letters C, ¢ (1,4)and M, m (1, 3, 4)
The letters C, ¢ (1, 4)and " (1, 4, 6)

The letter C, ¢ has also been mentioned in 2.

14.
15.
16.
17.

18.
19.
20.
21.

The letters D, d (1, 4,5)and E, e (1, 5)

The letters D, d (1,4,5)and N, n (1, 3, 4, 5)
The letters D,d (1,4,5)and G, g (1, 2,4, 5)
The letters D,d (1,4,5)and? (1,4,5,6)
The letter D, d has also been mentioned in 10.

The letters E, e (1,5)and H, h (1, 2,5)
The letters E, e (1,5)and O,0 (1, 3,5)
The letters E, e (1,5)and D, d (1, 4, 5)
The letters E, e (1, 5) and % (1, 5, 6)

The letter E, e has also been mentioned in 4, 14.

22.
23.
24,
25.

26.

27

28.
29.
30.

31.
32.

The letters F, f(1,2,4)and P, p (1, 2, 3, 4)

The letters F, (1, 2,4) and (1, 2, 4, 6)

The letters F, f(1,2,4)and G, g (1, 2,4,5)

The letter F, f has been mentioned previously in 7, 11.

The letters G, g (1,2,4,5)and H, h (1, 2,5)

. The letters G, g (1, 2,4,5)and J, j (2, 4,5)

The letters G, g (1,2,4,5) and Q,q (1, 2, 3,4,5)

The letters G, g (1, 2, 4,5) and (1, 2, 4, 5, 6)

The letter G, g (1, 2, 4, 5) has also been mentioned in 16, 24.

The letters H, h (1,2,5)and ¢, (1, 2,5, 6)
The letters H, h (1,2,5)and R, r (1, 2, 3,5)

The letter H, h has been mentioned previously in 6, 18, 26

33.

The letters 1,i(2,4)and S, s (2, 3, 4)



34. The letters 1,1 (2,4)and J, j (2, 4, 5)
35. The letters 1,1 (2,4)and F, f (1, 2, 4)
36. The letters 1,1 (2,4)and1 (2, 4, 6)

37. The letters J,j (2,4,5)and W, w (2, 4, 5, 6)

38. The letters J,j(2,4,5)and T, t(2, 3,4,5)

39. The letter J, j (2, 4, 5) and the colon (3) (2, 5)

The letter J, j (2, 4, 5) has been mentioned previously in 27, 34.

40. The letters K, k(1,3)and L, 1 (1, 2, 3)
41. The letters K, k (1, 3)and M, m (1, 3, 4)
42. The letters K, k(1,3)and O, 0 (1, 3,5)
43. The letters K, k (1, 3)and U, u (1, 3, 6)
The letter K, k has also been mentioned in 3.

44. The letters L, 1(1,2,3)and P, p (1, 2, 3, 4)
45. The letters L, 1(1,2,3)and R, r (1, 2, 3,5)
46. The letters L, 1(1,2,3)and V, Vv (1, 2, 3, 6)

The letter L, | has also been mentioned in 8 & 40.

4
5

47. The letters M, m (1, 3,4) and P, p (1, 2, 3, 4)
48. The letters M, m(1,3,4) andN,n (1, 3,4,5)
49. The letters M, m(1,3,4) and X, x (1, 3, 4, 6)
The letter M, m has also been mentioned in 12, 41.

50. The letters N, n(1,3,4,5) andY,y(l,3,4,5,6)
51. The letters N,n (1,3,4,5) andO,0 (1, 3,5)
52. The letters N, n(1,3,4,5) andQ,q(1,2,3,4,5)
The letter N, n has also been mentioned in 15, 48.

53. The letters O,0(1,3,5) and R, r (1, 2, 3,5)
54. The letters O,0(1,3,5)and Z,z (1, 3,5, 6)
The letter O, o has also been mentioned in 19, 42, 51.

55. The letters P, p (1, 2,3,4)and S, s (2, 3, 4)
56. The letters P, p(1,2,3,4)and Q, q (1, 2, 3, 4, 5)
The letter P, p has also been mentioned in 22, 44, 47.

57. The letters Q, q (1, 2, 3 5)
58. The letters Q,q(1,2,3,4,5)and G, g (1, 2, 4,5)
59. The letters Q,q(1,2,3,4,5) and T,t(2, 3,4,5)
60. The letters Q,q(1,2,3,4,5 and® (1, 2, 3, 4,5, 6)
The letter Q, g has also been mentioned in 28, 52, 56.

,2,3,4,5and R, r (1, 2,3,

- The letter R, r has been mentioned in 32, 45, 53, 57.

61. The letters S,s(2,3,4)and T, t (2, 3,4,5)

62. The letters S,s(2,3,4)and (2, 3, 4, 6)

63. The letter S, s (2, 3, 4) and the symbol divided by (/) (3, 4) in the
Nemeth code



The letter S, s has also been mentioned ina 33, 55, 60.
-The letter T, t has been mentioned insza 38, 59, 60.

64. The letters U, u (1, 3, 6) and X, x (1, 3, 4, 6)
65. The letters U, u (1, 3,6)and Z,z (1, 3,5, 6)
66. The letters U, u (1, 3,6) and V, v (1, 2, 3, 6)

67. The letters U, u (1, 3, 6) and ©(1, 6)

The letter U, u (1, 3, 6) has also been mentioned in 43.

-The letter V, v has been mentioned in 46, 66.

68. The letters W, w (2,4,5,6)and1 (2, 4, 6)

69. The letters W, w (2, 4, 5, 6) and (1, 2, 4, 5, 6)

70. The letters W, w (2, 4, 5, 6) and ¥2(2, 3, 4, 5, 6)

71. The letter W, w (2, 4, 5, 6) and the symbol Full Stop () (2, 5, 6)

72. The letter W, w (2, 4,5, 6) and the symbol ‘mi se en (4,8,6)dencebo
The letter W, w has also been mentioned in 37.

73. The letters X, x(1,3,4,6)and Y,y (1, 3,4, 5, 6)
74. The letters X, x (1, 3,4,6)and - (1,2, 3,4, 6)
75. The letters X, x (1, 3,4, 6) and " (1, 4, 6)

-The letter X, x has also been mentioned in 49, 64.

76. The letters Y,y (1,3,4,5,6)and Z,z (1, 3, 5, 6)
77. The letters Y,y (1, 3,4,5,6)and® (1, 2, 3, 4,5, 6)
The letter Y, y has been mentioned previously in 50, 73.

78. The letters Z,z (1,3,5,6)and " (1, 2, 3,5, 6)
The letter Z, z (1, 3, 5, 6) has been mentioned previously in 54, 65, 76.

79. The letters - (1,2,3,4,6) and ® (1,2, 3,4,5,6)

80. The letters - (1,2,3,4,6) and (2,3, 4,6)

81. The letters - (1,2,3,4,6) and x(1,2,4,6)

The letter - (1, 2, 3, 4, 6) has been mentioned previously in 74

82. The letters ® (1, 2, 3,4,5,6) and " (1, 2, 3, 5, 6)
83. The letters ®(1, 2, 3, 4,5, 6) and ¥2(2, 3, 4, 5, 6)
84. The letters ® (1, 2, 3,4, 5,6) and W(1, 2, 4,5, 6)
The letter ® (1, 2, 3, 4, 5, 6) has been mentioned previously in 60

85. Theletters ~ (1, 2,3,5,6)and ¢ (1, 2,5, 6)
The letter ™ (1, 2, 3, 5, 6) has been mentioned previously in 78, 82

86. The letters ~ (2, 3,4, 6) and Y2(2, 3, 4, 5, 6)

87. The letters  (2,3,4,6)and 7 (2,4, 6)

88. The letters (2, 3,4,6)and S,s (2,3, 4)

The letter (2, 3, 4, 6) has been mentioned previously in 80
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The letter u (2, 3, 4, 5, 6) has been mentioned previously in 70, 83, 86

89. The letters ©(1, 6)and ° (1, 2, 6)
The letter d (1, 6) has been mentioned previously in 67

90. The letters ° (1,2, 6)and (1, 2, 4, 6)
91. The letters ° (1,2,6)and ¢ (1,2,5,6)
The letter é (1, 2, 6) has been mentioned previously in 9, 89

92. The letters " (1,4,6)and ! (1,4,5,6)
93. The letters " (1, 4, 6)and +(1, 2, 4, 6)
The letter i (1, 4, 6) has been mentioned previously in 13, 75

94. The letters * (1,4,5,6)and % (1,5, 6)
95. The letters * (1, 4,5, 6)and p(1, 2, 4,5, 6)
96. The letter 1 (1, 4, 5, 6) has been mentioned previously in 17, 92

97. The letters %4 (1,5, 6) and ¢ (1, 2,5, 6)
The letter 11 (1, 5, 6) has been mentioned previously in 21, 94

98. The letters +(1, 2,4, 6)and w(1, 2, 4,5, 6)
99. The letters £(1,2,4,6)and 1 (2,4, 6)
The letter € (1, 2, 4, 6) has been mentioned previously in 23, 81, 90, 93

100. The letters u(1, 2,4,5,6) and ¢ (1, 2,5, 6)

101. The letters u(1,2,4,5,6) and W,w (2, 4,5, 6)

The letter (1, 2, 4,5, 6) has been mentioned previously in 29, 69, 84,
95, 98

The letter i (1, 2, 5, 6) has been mentioned previously in 31, 85, 91, 97,
100

102. The letters T (2,4,6) and W, w (2, 4,5, 6)

The letter T (2, 4, 6) has been mentioned previously in 36, 68, 87, 99

***Contributions needed***
Examples may be created for every set of letters — small texts, and small passages



(Couplets of Braille letters of the French Alphabet sharing the same set of dots

It is important to stress that all couplets of Braille letters mentioned below are represented by a

Couplets of Braille letters of the French Alphabet

and punctuation signs that are related kinesthetically

the dot configuration of which differs by two dots

and one of which is represented by two additional dots).

common set of dots. However, one letter in every couplet has, in addition to the common set, two
additional dots.
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23.
24.
25.
The letter D, d (1, 4, 5) has been mentioned previously in 1.

26.
27.
28.
29.
30.
31.

. The letters da b (1,2)and G, g (1, 2, 4, 5)
. The letters da b (1,2)and P, p (1, 2, 3, 4)
. The letters da b (1,2)and R, r (1, 2, 3,5)
. The letters Ay b (1,2)and V, v (1, 2, 3, 6)

. The letters C,c(1,4)and G, g (1, 2,4
. The letters C,c (1,4)and X, x (1, 3, 4,
. The letters C,c (1,4)andP,p (1,2, 3
. The letters C,c (1,4)and N, n (1

. The letter C,c (1,4)and * (1, 4,5, 6)
. The letter C,c (1, 4) and (1, 2, 4, 6)

The letters A, a (1) and D, d (1, 4, 5)
The letters A,a (1) and L, I (1, 2, 3)
The letters A, a (1) and M, m (1, 3, 4)
The letters A, a (1) and O, 0(1, 3,5)
The letters A,a (1) andF, (1, 2, 4)
The letters A, a (1) and H, h (1, 2, 5)
The letters A, a (1) and U, u (1, 3, 6)
The letters A, a (1) and° (1, 2, 6)
The letters A, a (1) and " (1, 4, 6)

. The letters A, a (1) and % (1, 5, 6)

. The letters da b (1, 2) and = (1, 2, 4, 6)
. The letters da b (1,2)and ¢, (1, 2,5, 6)

The letters D, d (1, 4,5)and Q, q (1, 2, 3,
The letters D,d (1,4,5) and Y,y (1, 3, 4,

4, 5)
5, 6)

The letters D, d (1,4,5) and u(1, 2, 4,5, 6)

The letters E, e (1,5)and Z,z (1, 3, 5, 6)
The letters E, e (1,5)and R, r (1, 2, 3,5)
The letters E, e (1,5)and N, n (1, 3, 4, 5)
The letters E, e (1,5)and G, g (1, 2,4,5)
The letters E,e (1,5)and ! (1, 4,5, 6)
The letters E, e (1,5)and ¢ (1, 2,5, 6)
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32. The letters F,f(1,2,4)and Q,q (1, 2, 3,4,5)

33. The letter F, f (1,2,4)and - (1, 2, 3, 4, 6)

34. The letters F, f (1, 2,4) and p(1, 2, 4, 5, 6)

The letter F, f (1, 2, 4) has been mentioned previously in 5.

35. The letters G, g (1,2,4,5)and I,i(2,4)
36. The letters G, g (1,2,4,5) and® (1, 2, 3,4, 5, 6)
The letter G, g (1, 2, 4, 5) has been mentioned previously in 11, 17, 29.

37. The letters H, h (1,2,5)and Q,q (1, 2, 3,4, 5)

38. The letters H, h (1,2,5)and " (1, 2, 3, 5, 6)

39. The letters H, h (1, 2, 5) and u(1, 2, 4, 5, 6)

The letter H, h (1, 2, 5) has been mentioned previously in 6.

40. The letters 1,i(2,4)and P, p (1, 2, 3, 4)
41. The letters 1,i(2,4)and T,t (2, 3,4, 5)
42. The letters 1,1 (2,4)and W, w (2, 4, 5, 6)
43. The letters 1,i(2,4)and (2, 3, 4, 6)

44. The letters

l,i (2, 4)and +(1, 2, 4, 6)

The letter 1, i (2, 4) has been mentioned previously in 35.

45. The letters J,j (2,4,5)and Q,q (1, 2, 3,4,5)
46. The letters J,j (2, 4, 5) and %2(2, 3, 4, 5, 6)
47. The letters J,j (2, 4,5) and p(1, 2, 4, 5, 6)
48. The letters K, k(1,3)and R, r (1, 2, 3, 5)
49. The letters K, k(1,3)and N, n (1, 3,4,5)
50. The letters K, k(1,3)and P, p (1, 2, 3, 4)
51. The letters K, k (1, 3) and X, x (1, 3, 4, 6)
52. The letters K, k (1, 3)and V, v (1, 2, 3, 6)
53. The letters K, k(1,3)and Z,z (1, 3, 5, 6)
54. The letters L,1(1,2,3)and Q,q (1, 2, 3, 4,5)
55. The letters L, 1(1,2,3)and- (1,2, 3,4,6)
56. The letters, 1 (1,2,3)and " (1, 2, 3,5, 6)

The letter L, I (1, 2, 3) has been mentioned previously in 2.

57. The letters M, m(1,3,4) and Y,y (1, 3,4, 5, 6)

58. The letters M, m (1, 3,4) and Q, q (1, 2, 3,4, 5)

59. The letters M, m (1, 3,4) and - (1,2, 3, 4, 6)

The letter M, m (1, 3, 4) has been mentioned previously in 3.

60. The letters N, n (1, 3,4,5) and® (1, 2, 3,4, 5, 6)
The letter N, n (1, 3, 4, 5) has been mentioned previously in 20, 28, 49.

61. The letters O,0(1,3,5)and Y,y (1, 3, 4,5,
62. The letters O, 0(1, 3,5)and Q, q (1, 2, 3, 4,
63. The letters O, 0(1,3,5) and ™ (1, 2, 3,5, 6)
The letter O, o (1, 3, 5) has been mentioned previously in 4.

6)
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64. The letters P,p (1,2,3,4) and® (1, 2, 3,4, 5, 6)
65. The letter P, p (1, 2, 3, 4) has been mentioned previously in 12, 19, 40,
50.

66. The letters Q,q(1,2,3,4,5)and S, s (2, 3, 4)
The letter Q, q (1, 2, 3, 4, 5) has been mentioned previously in 23, 32, 37,
45, 54, 58

67. The letters R, r (1, 2,3,5) and ® (1, 2, 3,4, 5, 6)

68. The letter R, r (1, 2, 3, 5) and the punctuation symbol of colon??* (:)
(2,5)

The letter R, r (1, 2, 3, 5) has been mentioned previously in 13, 27, 48.

69. The letters S,s(2,3,4)and- (1,2, 3,4,6)
70. The letters S, s (2, 3, 4) and %2(2, 3, 4, 5, 6)
The letter S, s (2, 3, 4) has been mentioned previously in 66

71. The letter T, t (2, 3, 4, 5) and the symbol for colon (:) (2, 5)

72. The letter T, t (2, 3, 4, 5) and the symbol for division according to the
Nemeth code (:) (3, 4)

73. The letters T,t(2,3,4,5) and ® (1, 2, 3,4, 5, 6)

The letter T, t (2, 3, 4, 5) has been mentioned previously in 41

74. The letters U,u (1,3,6)and Y,y (1, 3, 4,5, 6)
75. The letters U, u (1, 3,6)and - (1, 2, 3,4, 6)
The letter U, u (1, 3, 6) has been mentioned previously in 7

76. The letters V,v (1, 2,3,6)and® (1, 2, 3,4, 5, 6)

77. The letters V, v (1, 2, 3, 6) and ©(1, 6)

78. The letter V, v (1, 2, 3, 6) and the symbol semi-colon (;) (2, 3)

79. The letter V, v (1, 2, 3, 6) and the symbol question mark or
interrogative (?) (2, 6)

80. The letter V, v (1, 2, 3, 6) and the symbol minus (-) (3, 6)

The letter V, v (1, 2, 3, 6) has been mentioned previously in 14, 52.

81. The letters W, w (2,4,5,6)and® (1, 2, 3, 4, 5, 6)

82. The letter W, w (2, 4, 5, 6) and the symbol for colon (:) (2, 5)

83. The letter W, w (2, 4, 5, 6) and the symbol question mark or
interrogative (?) (2, 6)

The letter W, w (2, 4, 5, 6) has been mentioned previously in 42.

84. The letters X, x (1, 3, 4, 6) and ©(1, 6)

85. The letters X, x (1, 3,4,6)and ® (1, 2, 3,4, 5, 6)

86. The letter X, x (1, 3, 4, 6) and the symbol for capital letters maj (4, 6)
The letter X, x (1, 3, 4, 6) has been mentioned previously in 18, 51.

87. The letters Y,y (1, 3,4,5,6)and " (1, 4, 6)
88. The letters Y,y (1, 3,4,5,6)and % (1,5, 6)
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The letter Y,y (1, 3, 4, 5, 6) has been mentioned previously in 24, 57, 61,
74.

89. The letters Z,z (1, 3,5,6)and ® (1, 2, 3, 4, 5, 6)

90. The letters Z,z (1, 3, 5, 6) and ©(1, 6)

91. The letter Z, z (1, 3, 5, 6) and the symbol minus (-) (3, 6)

92. The letter Z, z (1, 3, 5, 6) and the symbol asterisk (*) (3, 5)
The letter Z, z (1, 3, 5, 6) has been mentioned previously in 26, 53.

93. The letters - (1,2,3,4,6)and ° (1,2, 6)
94. The letters - (1,2,3,4,6)and " (1, 4, 6)
95. The letters - (1,2, 3,4,6)and 1 (2, 4, 6)
The letter - (1, 2, 3, 4, 6) has been mentioned previously in 33, 55, 59, 69, 75

96. The letters ®(1,2,3,4,5,6) and ~ (2, 3,4, 6)

97. The letters ®(1,2,3,4,5,6)and * (1,4,5,6)

98. The letters ®(1,2,3,4,5,6)and *(1,2, 4, 6)

99. The letters ®(1,2,3,4,56)and ¢ (1,2,5,6)

100.The letters ®(1, 2, 3,4, 5, 6) and W, w (2, 4,5, 6)

The letter ® (1, 2, 3, 4, 5, 6) has been mentioned previously in 36, 60, 64, 67, 73,
76, 81, 85, 89

101.The letters ~ (1,2,3,5,6)and° (1, 2, 6)

102. The letters " (1,2, 3,5,6) and 3 (1, 5, 6)

103.The letter ~ (1, 2, 3, 5, 6) has been mentioned previously in 38, 56, 63

The letter — (2, 3, 4, 6) has been mentioned previously in 43, 96

104.The letters %(2,3,4,5,6)and T (2, 4, 6)
The letter v4(2, 3, 4, 5, 6) has been mentioned previously in 46, 70

105.The letters ©(1, 6) and * (1,4,5,6)

106.  The letters ©(1, 6) and £(1, 2, 4, 6)

107.The letters ©(1,6) and ¢ (1, 2,5, 6)

The letter ©(1, 6) has been mentioned previously in 77, 84, 90

108. The letters u(1,2,4,5,6) and T (2, 4, 6)
The letter w(1, 2, 4, 5, 6) has been mentioned previously in 25, 34, 39, 47

109. The letters (1, 2,4,5,6) and T (2, 4, 6)

The letter ¢ (1, 2, 5, 6) has been mentioned previously in 16, 31, 99, 107

~

The letter T (2, 4, 6) has been mentioned previously in 95, 104, 108, 109
The letter w,w (2, 4,5, 6) has been mentioned previously in 42, 81, 82, 83
**To be completed with the mathematical symbols as well and other symbols*

***Contribution needed***
Examples may be created for every set of letters — small texts, and small passages

52



Couplets of Braille letters of the French Alphabet
and punctuation signs that are related kinesthetically
the dot configuration of which differs by three dots

(Couplets of Braille letters of the French Alphabet sharing the same set of dots
and one of which is represented by three additional dots).

It is important to stress that all couplets of Braille letters mentioned below are
represented by a common set of dots. However, one letter in every couplet has, in
addition to the common set, three additional dots.

The letters A, a (1) and G, g (1, 2, 4, 5)
The letters A,a (1) and N, n (1, 3,4, 5)
The letters A,a(1)andP,p(1,2,3,4
The letters A,a(1)and R, r (1, 2,3
The letters A, a (1) and V,v (1, 2, 3, 6)
(1,3,4,6)
1,3,5

The letters A, a (1) and X, x
The letters A,a(1)and Z,z (1, 3,5, 6)
The letters A,a(1)and?® (1,4,5,6)

HROOo~NooGO~LNE

The letters

. The letters

A a(l)and (1, 2, 4, 6)
Aa(l)and¢ (1,2,5,6)

. The letters B,
. The letter B,
. The letters B,
. The letters B,

. The letters 1,1 (2,4)and Q,q (1, 2, 3,4, 5)
. The letters 1,i(2,4)and- (1,2,3,4,6

. The letters 1,1 (2, 4) and %2(2, 3, 4, 5, 6)

. The letter I, i (2, 4) and u(1, 2, 4, 5, 6)

. The letters K, k(
. The letters K, k(
. The letters K, k(1,3)and - (1,2,3,4,6)
. The letters K, k(

b(1,2)and Q,q(1,2,3,4,5)
b(1,2)and- (1,2,3,4,6)
b(1,2)and " (1, 2, 3,5, 6)
b(1,2)and u(1, 2, 4,5, 6)

. The letters K, k(1,3)and Q, q (1, 2, 3,4, 5)
. The letters K, k(1,3)and Y,y (1, 3,

. The letter K, k (1, 3)and - (1, 2, 3, 4,
. The letter K, k (1, 3)and " (1, 2, 3, 5, 6)

4,5, 6)
6)

. The letters E, e (1,5) and Y,y (1, 3,4,5,6)
. The letters E,e (1,5) and Q,q (1, 2, 3,4,5)
. The letters E, e (1,5) and ™ (1, 2, 3,5, 6)

The letters E, e (1,5) and - (1,2, 3,4,6)

)

1,3)and " (1,2,3,5,6)

1,3)and Q,q(1,2,3,4,5)

. The letters L,1(1,2,3)and ®(1, 2, 3, 4,5, 6)

1,3)and Y,y (1,3 4,5,6)
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32. The letters M, m (1, 3,4)and ®(1, 2, 3, 4,5, 6)
33. The letters O, 0 (1, 3,5)and ® (1, 2, 3,4, 5, 6)

The letter Q, q (1, 2, 3, 4, 5) has been mentioned previously in 11, 15, 20,
23, 30

The letter R, r (1, 2, 3, 5) has been mentioned previously in 4
34. The letters S,s(2,3,4)and ® (1, 2, 3, 4,5, 6)
35. The letters U, u (1, 3,6)and ® (1, 2, 3, 4, 5, 6)

36. The letter V, v (1, 2, 3, 6) and the symbol comma (,) (2)
37. The letter V, v (1, 2, 3, 6) and the symbol inverted comma () (3)
38. The letter V, v (1, 2, 3, 6) and the symbol for numbers (num) (6)
The letter V, v (1, 2, 3, 6) has been mentioned previously in 5

39. The letter X, x (1, 3, 4, 6) and the symbol inverted comma (') (3)
40. The letter X, x (1, 3, 4, 6) and the symbol for numbers (num) (6)
The letter X, x (1, 3, 4, 6) has been mentioned previously in 6

41. The letters Y,y (1, 3,4, 5, 6) and ©(1, 6)

42. The letter Y,y (1, 3, 4, 5, 6) and the symbol asterisk (*) (3, 5)

43. The letter Y,y (1, 3,4, 5, 6) and the symbol minus (-) (3, 6)

44. The letter Y,y (1, 3, 4, 5, 6) and the symbol for capital letters
(maj) (4, 6)

The letter Y, y (1, 3, 4, 5, 6) has been mentioned previously in 16, 19, 27

45. The letter Z,z (1, 3,5, 6) and the symbol inverted comma (') (3)
46. The letter Z,z (1, 3,5, 6) and the symbol for numbers (num) (6)
The letter Z, z (1, 3, 5, 6) has been mentioned previously in 7

47. The letters - (1,2,3,4,6) and ©(1, 6)
The letter - (1, 2, 3, 4, 6) has been mentioned previously in 12, 17, 22, 24, 29

48. The letters ® (1, 2, 3,4,5,6)and ° (1, 2, 6)

49. The letters ® (1, 2, 3,4,5,6)and " (1, 4, 6)

50. The letters ® (1, 2, 3,4, 5, 6) and % (1,5, 6)

51. The letters ®(1, 2, 3,4,5,6)and 7 (2,4, 6)

The letter ® (1, 2, 3, 4, 5, 6) has been mentioned previously in 31, 32, 33,
34,35

52.  The letters " (1,2,3,5,6)and ©(1, 6)
The letter " (1, 2, 3, 5, 6) has been mentioned previously in ora 13, 18, 21, 28

53. The letter ~ (2,3,4,6) and the symbol inverted comma (') (3)
54. The letter ~ (2,3,4,6) and the symbol for numbers (num) (6)

55.  The letter %(2, 3, 4,5, 6) and the symbol asterisk (*) (3, 5)
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56. The letter ¥4(2, 3, 4,5,6) and the symbol minus (-) (3, 6)

57. The letter ¥2(2, 3, 4, 5, 6) and the symbol for capital letters
(maj) (4, 6)

58. The letter & (2, 3, 4, 5, 6) and semi-colon (;) (2, 3)

59. The letter & (2, 3, 4, 5, 6) and question mark or interrogative (?) (2,
6)

60. The letter & (2, 3, 4, 5, 6) and colon (3) (2, 5)

61. The letter %2(2, 3, 4, 5, 6) has been mentioned previously in 25

62. The letters ©(1,6) a n d1, 344, 5, 6)

63. The letter ©(1, 6) and the symbol for numbers (num) (6)

The letter ©(1, 6) has been mentioned previously in 41, 47, 52

The letter ° 1, @, 6) has been mentioned previously in 48
The letter i (1, 4, 6) has been mentioned previously in 49

64. The letter * (1, 4,5, 6) and the symbol for numbers (num) (6)
The letter 6 (1, 4, 5, 6) has been mentioned previously in 8

The letter 1 (1, 5, 6) has been mentioned previously in 50
65. The letter (1, 2, 4, 6) and the symbol for numbers (num) (6)

66. The letter +(1, 2,4, 6) and the symbol comma (,) (2)
The letter +(1, 2, 4, 6) has been mentioned previously in 9

67. The letter u(1, 2, 4, 5, 6) and question mark or interrogative (?)
(2, 6)

68. The letter (1, 2, 4,5, 6) and the symbol for capital letters
(maj) (4, 6)

The letter (1, 2, 4, 5, 6) has been mentioned previously in 14, 26, 63

69. The letter ¢ (1, 2,5, 6) and the symbol for numbers (num) (6)
The letter ¢ (1, 2, 5, 6) has been mentioned previously in 10

The letter T (2, 4, 6) has been mentioned previously in 51

70. The letter W, w (2, 4, 5, 6) and the symbol for numbers (num) (6)
71. The letter W, w (2, 4,5, 6) and the symbol comma (,) (2)
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Couplets of Braille letters of the French Alphabet
and punctuation signs that are related kinesthetically
and the writing of which differs by four dots

(Couplets of Braille letters of the French Alphabet sharing the same set of dots
one of which is represented by four additional dots).

It is important to stress that all couplets of Braille letters mentioned below are
represented with a common set of dots. However, one letter in every couplet has,
in addition to the common set, four additional dots.

The letters A,a (1) and Q,q (1, 2, 3,4,5)
The letters A,a(1)and Y,y (1, 3,4,5,6)
The letters A, a (1) and - (1, 2, 3, 4, 6)
The letters A, a (1) and " (1,2, 3,5, 6)
The letters A, a (1) and pu(1, 2, 4,5, 6)

abrwdE

6. The letters B,b(1,2)and ®(1, 2, 3,4, 5, 6)

7. Theletters K, k(1,3)and® (1, 2,3, 4,5, 6)

8. The letters E, e (1,5)and ®(1,2,3,4,5,6)

9. Theletters 1,i(2,4) and®(1, 2, 3, 4,5, 6)

10. The letters K, k(1,3)and ®(1, 2, 3,4, 5, 6)

11. The letters ©(1, 6) and ®(1, 2, 3, 4, 5, 6)

The letter Q, q (1, 2, 3, 4, 5) has been mentioned previously in 1
The letter Y, y (1, 3, 4, 5, 6) has been mentioned previously in 2

12. The letter - (1,2, 3,4,6) and the symbol for numbers (num) (6)
13. The letter - (1, 2,3, 4,6) and the symbol comma (,) (2)
14. The letter - (1,2, 3,4,6) and the symbol inverted comma (') (3)
The letter - (1, 2, 3, 4, 6) has been mentioned previously in 3

15. The letter ® (1, 2, 3, 4,5,6) and the symbol minus (-) (3, 6)

16. The letter ® (1, 2, 3, 4,5, 6) and the symbol asterisk (*) (3, 5)

17. The letter ® (1, 2, 3, 4,5,6) and the symbol for capital letters
(maj) (4, 6)

18. The letter ®(1, 2, 3, 4, 5, 6) and semi-colon (;) (2, 3)

110. The letter ®(1, 2, 3, 4, 5, 6) and question mark or interrogative
(?) (2,6)

111. The letter ®(1, 2, 3, 4, 5, 6) and colon (:) (2, 5)

The letter ® (1, 2, 3, 4, 5, 6) has been mentioned previously in 6, 7, 8, 9, 10
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112. The letter " (1, 2, 3,5, 6) and the symbol for numbers
(num) (6)

113. The letter * (1, 2, 3,5, 6) and the symbol comma (,) (2)

114.The letter ” (1, 2, 3, 5, 6) and the symbol inverted comma (*) (3)
The letter * (1, 2, 3, 5, 6) has been mentioned previously in 5

115.  The letter %4(2, 3, 4,5, 6) and the symbol for numbers (num) (6)

116. The letter %4(2, 3,4,5,6) and the symbol comma (,) (2)
117. The letter %2(2, 3, 4, 5, 6) and the symbol inverted comma (") (3)
118. The letter (1, 2, 4,5, 6) and the symbol for numbers (num) (6)

119. The letter u(@1,2,4,56) and the symbol comma (,) (2)

The letter u(1,2,4,5,6) has been mentioned previously in 7
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Braille letters of the French Alphabet that have a symmetrical
relationship in relation to the middle vertical axis of the Braille cell

For every couplet of the letters, word examples including the two (2) symbols or
small expressions — phrases with the two symbols may be provided

F,f(1,2, 5) D, d (1, 4, 5)

Examples: Fadomas,... faute de preuve

R,r (1,2, 3,5) W, w (2,4,5,6)
Examples:

E, e(,5) 1,i (2, 4)

Examples: ciel, artificiel, superficiel, bien, miel,

H,h(1,2,5) J,j(2,4,5)
Examples:

M, m (1, 3, 4) " 1,4,6)
Examples:

Y,y (1,3,4,5,6) - (1,2,3,4,6)
Examples:

Z,z (1, 3,5, 6) ~(2,3,4,6)

Examples:



" (1,2,3,5,6)

Examples:

1(1,4,5,6

Examples:

S,s(2,3,4)

Examples:

N,n(1,3,4,5)

Examples:

Q,q(,23,4,5)

Examples:

¢ (1,2,5,6)

Examples:

0,0(1, 3,5)

Examples:

¥ (2,3, 4,5, 6)

P,p(,234)

% (1,5, 6)

+(1, 2,4,6)

U1, 2,4,5,6)

T,t(2,3,4,5)

i (2, 4,6)
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Couplets of Braille letters of the French alphabet and punctuation signs
that have a complementary relationship (are written in a complementary
manner) in relation to the full Braille cell

.2 (1) Y5(2, 3,.4, 5, 6)

B,b (1,2) z ®(3.,04, 5, 6)

C,c (.1, 4) 6 §2,3,5,6)

D, d Fl, 4,5) ( (2,3,6)

~ (2,3,4,6) El,e(l, 5)

F,f(.1,2,4) parent®58e )
G.g Fl, 2,4,5) - (3,6)

3, (1.,4, 5) U,u (1,3,6)

K, K (1, 3) W, w (2, 4, 5, 6)




M, m (1, 3, 4)

N,n(1,3,4,5)

i (2,4)

0,0(1, 3,5)

©(1, 6)

Point (.) (2, 5, 6)

(?) (2,6)

Z,7(1,3,5,6)

1 (2,4,6)

T,t(2,3,4,5)

% (1, 5, 6)
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Q,q(,23,4,5)

1 2

3, 5)

X, x(1,3,4,6)

Y,y (1,34,5,6)

“(1,

4, 6)

1 (1,4,5,6)

+(1,2, 4, 6)

M1,

2,4,5,6)

L, 1 (L2, 3)

Num

(6)

Maj (

4, 6)

(2

2, 5)

() @)

(1) (2,3,5)

()2

, 3)

(*) (3.9)

() B

®vi dence
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