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Chapter 3 ®)
A Visual Approach to the Acquisition st
of Chinese Characters by the Deaf

in Taiwan

James H.-Y. Tai

Abstract A visual approach to the acquisition of Chinese characters is proposed to
account for the fact some of the Deaf in Taiwan manage to overcome the cumbersome
Chinese characters, thereby to read Chinese with a high level of proficiency. This
approach is built up three hitherto little explored threads of thought. Frist, the Chinese
characters have a grammar which shares structural principles with signed and spoken
languages. Second, both external and internal iconicity in Taiwan Sign Language can
be applied to Chinese characters. Third, the Deaf employ visual awareness, rather
than phonological awareness, to learn Chinese characters. In conclusion, additional
hurdles for the Deaf to read Chinese are briefly sketched in hopes of unraveling the
reading ability of Chinese by the Deaf in Taiwan.

Keywords Deaf + Chinese character + Sign language - Iconicity

3.1 Introduction

It has been observed that the reading ability of the Deaf universally lags far behind
their hearing peers. The Deaf (with a capital D) refers to the deaf people who use
sign language for communication. They generally cannot go beyond the level of
the 4th graders in reading comprehension of alphabetic languages such as English
(e.g. Quigley & Paul, 1986; Trybus & Karchmer, 1977) and logographic languages
such as Chinese (Lin & Li, 1987; Chang, 1987; Tzeng 1996, 1998, 2000). The lack
of phonological input and awareness for the Deaf has been identified as the major
culprit in causing the problem.

It has been generally assumed that phonological input and awareness are required
todecode words in alphabetic languages as well as Chinese characters for the meaning
to be incorporated into compounds, phrases, and sentences in reading comprehension.
On this assumption, the Chinese logographic writing system would be much harder
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for the deaf to learn to recognize Chinese characters and to read Chinese texts than
alphabetic languages. However, we have noticed that a small proportion of the Deaf
population in Taiwan are able to reach the proficiency level to read and write in
Chinese.

Unlike the phonological decoding in alphabetical languages, the decoding of
Chinese characters is mainly visually oriented. Furthermore, the grammar of Taiwan
Sign Language is drastically different from that of Chinese. Therefore, for the Deaf
in Taiwan, learning to read Chinese amounts to learning to read a second language
without the help of spoken Chinese, as in the case of their hearing peers.

The purpose of this paper is to propose a visual approach to the acquisition of
Chinese characters by the Deaf in Taiwan. Our central inquiry is how some of the Deaf
manage to overcome the hurdles in learning to read Chinese. This inquiry consists of
two parts: recognition of Chinese characters (i shizi) and reading Chinese texts
([ 78] yuedii). This paper focusses only on the recognition of Chinese characters by
the Deaf in Taiwan, leaving the complicated process of reading Chinese texts for
future research.

Regarding the recognition of Chinese characters, three basic theoretical founda-
tions are adopted for this inquiry. First, the Chinese characters have a grammar that
shares structural principles with both signed and spoken languages (Myers, 2019).
Second, despite the abundance of phonetic radicals, Chinese characters are full of
iconic motivations. These motivations are similar to the iconic motivations in sign
languages and can be applied to the acquisition the Chinese characters by the Deaf.
Third, the Deaf use visual awareness, rather than phonological awareness, to process
Chinese characters.

3.2 The Nature of Chinese Characters

3.2.1 Iconicity in Chinese Characters

The first systematic study of Chinese characters appeared in 5 SR 7 shuowénjiézi
‘explaining graphs and analyzing characters’ compiled by #F{H xiishén around 100
AD. The 3 wén refers to simple non-composite characters, and the - zi to composite
characters. This dictionary contains more than 9,000 Chinese characters in the seal
script 55 3L zhuanwén to be analyzed with respect to their meaning, composition,
pronunciation, and etymology. 7F 1 xiishén did not have the knowledge of the scripts
inscribed on the oracle bones and tortoise shells in the late Shang dynasty (four-
teenth—eleventh centuries BC), known as | F93C | jidgiiwén, which were only
discovered around the end of nineteenth century. Besides, his analysis and interpreta-
tion were also largely influenced by the cosmological view of his time. He proposed
six categories of Chinese characters, referred to as [N linsha ‘six writings’.
Although later scholars have proposed different categorizations, the six categories
have, nonetheless, guided analysis of Chinese characters for two millennia in the
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tradition of Chinese philology (cf. Qiu, 2000). Therefore, a few words of explanation
of the six categories are desirable and necessary for the purpose of this paper.

Of the six categories, four are concerned with the formation of characters. The first
two categories % xiangxing ‘resemble form (of objects)” and $i5 5 zhishi ‘indicate
matters’ are about non-composite characters. The former category is exemplified by
H ri ‘sun’ and H yué ‘moon’ in 5% 3Cfif 7 shuowénjiézi, and the latter, exemplified
by I shang ‘above’ and xia ‘below’. The third category & = huiyi ‘conjoining
meanings’ and the fourth category % xingshéng ‘form and meaning’ are about
composite characters. 5 SA#F shuowénjiézi exemplifies the third category with
I wii ‘martial’ and {5 xin ‘trust’, the fourth category with YI. jidng ‘river’ and ji[
hé ‘river’. The fourth category contains ‘semantic-phonetic’ composite characters of
which the semantic component provides semantic clues, and the phonetic component,
phonological cues. This category is by far the largest as well as the most productive
category in the developmental course of Chinese characters, covering more than 90
percent of contemporary Chinese characters in use.
principle as in Sumerian inscription. Instead of listing the original opaque examples
given in i CfFF shuowénjiézi, we illustrate the principle with the character fig
néng. The character is originally a pictographic sketch of a bear. Later, it is borrowed
to represent the abstract concept HE néng ‘to be able to’ through the rebus principle.
Then, the character fi& xidng ‘bear’ is created to represent bears by adding four legs
to the bottom of H¢ néng. Interestingly, A& xidng is borrowed one more time for the
onomatopoeia sound ‘xidng’ of burning fire in the expression f&f& %K xidngxiong
liehuo ‘raging flames’.

As a matter of fact, most of the characters in the JE#¥ xidngshéng category were
derived from the B f# jidjie in order to overcome the overwhelmingly large number
of homographs. The last of the six categories is #8{3 zhudnzhii, which is concerned
with the extended use of a character in meaning through metonymical or metaphorical
uses.

Iconicity plays akey role in both the lexicon and syntax of sign languages (Klima &
Bellugi, 1979; Liddell, 2003; Mandel, 1977; Sandler & Lillo-Martin, 2006). Taiwan
Sign Language, the native language of the Deaf in Taiwan, is no exception (Myers &
Tai, 2005). Itis significant to find out to what extent the iconicity in Chinese characters
can be of help to the recognition of Chinese characters by the Deaf signers.

Heuristically, we can start with Peirce’s three kinds of signs in semiotics, namely,
iconic, indexical, and symbolic signs. Iconic signs bear some resemblance to their
referents. Indexical signs point to the referents by partial or indirect association.
Symbolic signs bear an arbitrary relationship to their referents. While spoken
languages, being linear in one dimension, are largely symbolic and arbitrary, thus,
the well-known Saussure’s arbitrary principle of language. Although it has been
convincingly pointed out by Haiman (1980, 1983, 1985) and others that iconicity is
pervasive in spoken languages, iconicity in general is not acknowledged in spoken
languages as it is in sign languages.

The simple non-composite characters of the first category %/ xiangxing
‘resemble form (of objects)’ are iconic signs and pictorial in origin. Even though
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their conventionalized contemporary forms are not pictorial anymore, their iconic
motivations are easier to interpret and perceive, as in the case of [ i ‘sun’ and J yue
‘moon’. The compound character ] ming ‘bright’ belongs to the third category
7 huiyi, and the ‘conjoining meaning’ is transparent and mnemonic to learn. Many
characters for animals are of the first category, for instance, % xiang ‘elephant’ and
H5 md ‘horse’. The character % xiang was later borrowed through the rebus prin-
ciple to mean ‘resemble’ as in % J¥ xiangxing as well as to be used as the phonetic
component of the semantic-phonetic character 4 xiang ‘portrait’. In the same vein,
perhaps, in different diachronic sequences, the character % md was adopted as the
phonetic component for the character #§ ma ‘mother’, and as a loan in the expres-
sion of F5J5FEE mdmdhithi, which does not mean many horses and tigers, but
simply mean ‘careless’. Reduplication of nouns has an iconic motivation for plurals
in Chinese, as in X% 7' 7 jiajiahithit ‘every household’. For the Deaf, the idiom %
K7 jiajiahihii is easier to grasp than the idiom J§ 55818 mdmdhihi. Because
the former is semantic-based, but the latter is sound-based, to which the Deaf have
no access through spoken Chinese as their hearing peers.

The simple non-composite Chinese characters of the second category 5 =f zhishi
‘indicate matters’ as exemplified by _I- shang ‘above’ and T xia ‘below’ can further
be understood through ‘diagrammatic iconicity’ in iconicity theory. As pointed out in
Haiman (1980), ‘Peirce (1932, pp. 247, 277-282) made a crucial distinction between
two types of iconicity, which we may call “imagic” and “diagrammatic”. An iconic
image is a single sign which resembles its referent with respect to some (not neces-
sarily visual) characteristics, an iconic diagram is a systematic arrangement of signs,
none of which necessarily resembles its referent, but whose relationships to each
other mirror the relationships of their referents (Haiman ibid., p. 315)’. It can be
seen that diagrammatic iconicity has the function of isomorphism in mapping reality
to language representation. Chinese characters like = shang and T xia exhibit
diagrammatic iconicity. They should be very easy for the Deaf to recognize without
the sound input of ‘shang’ and ‘xia’, as in the case of hearing Chinese children
learning to recognize these two characters in the first year of schooling. It should be
noted here that Sutton-Spence and Woll (1999, pp. 129-130) propose a distinction
between syntactic and topographic space in sign language. While syntactic space is
used to express syntactic relations, topographic space reflects the layout of things in
the real world. It stands to reason that the Deaf can simply apply their knowledge of
topographic space in signing to the recognition of characters in this category.

Now, the character _I= shang and I xia can be compounded with simple non-
composite characters under the general principle of £ 7 huiyi ‘conjoining meanings’
as in i tdn and .& té to form the expression i&.& tdnté ‘mentally disturbed’. The
two characters have no sound clues at all. The recognition of this compound word
needs no sound input for the Deaf as well as for the hearing learners.

T - xingshéngzi of the fourth category, known as phonetic compounds, are
treated by Chinese linguists as representing phonological values without iconicity
involved. However, the semantic radicals (&= W55 yiiyipianpdng) of these char-
acters are able to provide semantic values. For instance, the semantic radical § is
derived from F shou ‘hand’ and the characters with this radical on the left in general
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indicate actions with hands, as in #{ zhua ‘to grab’ and 1 niii ‘to twist’. Similarly,
the characters with semantic radical /& zii ‘foot” have to do with actions with feet,
asin ! pdo ‘to run’ and Bk tiao ‘to jump’. Therefore, characters in this category are
not purely phonological. The semantic radicals in Chinese serve to indicate general
semantic meaning, akin to prefixes like ‘pre-’ and ‘re-’ in English (Myers, 2019).

Some of the semantic radicals not only provide semantic categories, but also
diagrammatic iconicity. The semantic radical | | wéi, which means ‘to circumscribe’
or ‘to surround’, is also diagrammatically iconic to the visual relationship, as can
be seen in characters such as [& yudn ‘garden’, [#] pii ‘a vegetable garden’; [ quan
‘circle’ and juan 8 ‘pen of domestic animals’; qit [A ‘prisoner’ and A kin ‘to trap’.

Some composite characters can be diagrammatically iconic, too. For example,
the character %! guan ‘to wash hand or face’, which is diagrammatic iconic in each
of the four components, correspond to two hand holding the water above the water
container. Another example can be seen in the contrast between %% gud ‘to wrap’ and
# Iuo ‘naked’. The two characters share the same semantic radical 4 y7 ‘clothes’
and phonetic (presumably) component 5 gud “fruit’. Note that the semantic radical
A< y7 is transformed to % in £ [uo as a prefix, but as a split circumfix in 2% guo. It
appears that diagrammatic iconicity is involved here. While 2 guo symbolizes that
the body is inside the clothes, #f Iu symbolizes that the body is not covered by the
clothes.

There are more cases of diagrammatic iconicity in Chinese characters. However, it
is more important to point out here that spoken Chinese is loaded with homophones.
For example, the word /i can have more than 90 meanings, and the resolution to
ambiguity largely depends on different characters, e.g. JJ Ii ‘strength’, 37. i “to erect’,
F I ‘benefit’, {5 Ii ‘example’, i Ii ‘beautiful’, and Ji& Ii ‘record’, etc. Therefore,
Chinese characters play an important role in isomorphism in mapping the signal to
meaning. And the function of isomorphism hinges upon diagrammatic iconicity.

In short, the commonly accepted thesis that the system of Chinese characters is
based on sound and not on visual graphs must be qualified. Furthermore, diagram-
matic iconicity is not limited to the whole or partial isomorphism between the schema-
tized visual world and the linguistic structure. As pointed out by Greenberg (1995),
in addition to the above external iconicity, there is also internal iconicity, in which
the dominant paradigm of a language can serve as a model for the development of
linguistic patterns within the same language. The semantic-phonetic category has
indeed become the dominant model for new Chinese characters coined for newly
discovered metals and chemicals, as numerous composite characters with semantic
radicals, for example, 4> jin, a semantic radical for metals, as in $1 jid ‘potassium’,
#F gian ‘lead’, and $H you ‘uranium’, etc. Another example is B you, a semantic
radical for chemicals, as in li téng ‘ketone’, I zhi ‘ester’, and & méi ‘enzyme’,
etc.

As a matter of fact, internal iconicity also applies to language contact. A good
case in point is the character sign used in Taiwan Sign Language (TSL). Ann (1998)
has identified the following methods of constructing character signs in TSL.
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1. To imitate the shape of either the whole or a part of a Chinese character by means
of handshape: ', £,

To trace either the whole or a part of a Chinese character in the air: T, 5

To combine both (1) and (2) methods: ], &, ]

To use both handshape and the mouth: H,

To combine a natural sign with tracing: K

Dk w

In his study of lexical formation of family names and place names in Taiwan Sign
Language, Chang (2011a, pp. 114-142; 2011b, pp. 162—183) has identified more
than 300 character signs used in full or partial forms. Chinese character signs are
also used in Japan and China, adopting the simplified characters and Japanese charac-
ters (Fischer & Gong, 2011). Chinese character signs are on a par with finger spellings
of the sign languages based on alphabets, such as in American Sign Language
and French Sign Language. While in the sense of ‘imitation” or ‘modelling’, both
finger spellings and character signs involve internal iconicity, only character signs
can involve both external and internal iconicity, as in the character signs H' zhong
‘middle’, I wdng ‘king’, and H tidn ‘rice field’.

In short, the Chinese character system exhibits both external and internal iconicity.
It stands to reason to assume that the Deaf in Taiwan can apply imagic and diagram-
matic iconicity in the visual world and sign languages to the learning of Chinese
characters.

3.2.2 Grammatical Structures

Chinese characters form a system and are amenable to structural analysis within
the framework of modern and contemporary linguistic theory. Wang (1983) and
subsequently Myers (2019) have clearly shown that Chinese characters have a rich
grammar containing phonetics, phonology, morphology, and syntax akin to natural
spoken and signed languages. One of the most fundamental properties of human
language is ‘duality of patterning’, in which the meaningless simplest elements can
be put together through ‘minimal contrast’ to form meaningful words. For example,
the meaningless phoneme /o/ ~ /p/~ /t/ ~ /s/ can form different words such as ‘stop’,
‘spot’, ‘tops’, ‘pots’, and ‘opts’ in English. Similarly, the meaningful Chinese charac-
ters can be formed with meaningless simple strokes by means of ‘minimal contrast’,
as illustrated in (1) (Tai, 2021:16 with rearrangements).

(1)
a. contrast with the stroke %l (- ) ‘dot’

[ KRIRS s TIUAY 5 TEE] 5 [7191]
b. contrast with the stroke ¥t (| ) ‘vertical’

[/ dE ] TAR ] (71 B
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c. contrast with the stroke # (—) ‘horizontal’
(=] s THED  TAAD ;s TArE ]
d. contrast with the stroke il ( ) ) ‘throw away’

[T ] s TRIRIRIR 5 T ] TR

In signed languages, meaningful signs are composed by meaningless elements
such as handshapes, locations, movements, orientations coupled with facial expres-
sions. They can be illustrated by the following minimal pairs in Taiwan Sign
Language (TSL) (Tai & Tsay, 2021: 348).

2
a. Handshape contrast: handshape L :;ﬂ vs. handshape Open A gi\ (same location:
chin) ‘

a. RICH b. POOR

b. Location contrast: chest vs. arm (same handshape: Crossed Thumb-Index fn)

c. CHRISTIAN d. NURSE

c. Movement contrast: downward vs. lateral (same handshape and location)

e. BLACK f. REGRET
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d. Orientation contrast: palms down vs. palms facing each other (same handshape
and location)

-

2. NOW h. PERIOD

The Deaf signers in Taiwan or elsewhere in the world should be able to apply their
knowledge of the minimal contrast principle to the learning of Chinese characters.

Furthermore, the same stroke can vary according to its position in the character.
For example, the stroke [ | ] 2 shit ‘vertical’ consistently takes the form of [ ) ]
wan ‘bend’ on the left side of a character, for example in the characters |— ) IIJ and

[ H] . At the same time, the hook stroke [ ] ] #i gou will appear on the right of
the [ H] ,aswellasincharacters [fJ]| , [T ] and [3i] ,etc. Variations of a
stroke in different positions are akin to the variations (i.e. allophones) of a phoneme
in different positions. Take the phoneme /t/ for example, it can have five allophones
as [th]op (top), s[t]op (stop), bu[?]on (button), wri[D]er (writer), and cu[t] (cut).
Therefore, strokes have the status of ‘graphemes’ with ‘allographs’ as variants in
character compositions. Signs in sign languages naturally adjust their forms in the
discourse as the words will adjust their phonemes in the flow of speech. Therefore,
the Deaf can transfer this kind of linguistic knowledge to the recognition of Chinese
characters.

The grammar of Chinese characters also has a rich component of morphology, in
addition to phonetic and phonological components (Myers, 2019). First, affixation
constitutes a central part of morphology. Significantly, Chinese characters exhibit a
system akin to affixation in spoken and sign languages. Thus, the semantic radicals
derived from the full independent characters in (3) can be treated as affixes in Chinese
characters. First, they cannot be independent characters (J&fi 7 diitizi) and can only
be components ({81 biijian) of characters. Second, their semantic categorizations
are often broader than the original characters from which they are derived.

(3)
AN—=>A5T1— K =7 -
TFToF 0> K> K-> %

It is significant to note that while words in spoken language are one-dimensional,
characters are two-dimensional with horizontal and vertical axes. On the horizontal
axis, some affixes can be placed on the left of a character, as the semantic radical [
4 7in [4=] and [4ib] , thus on a par with a prefix in spoken language. They can
also be placed on the right, as the semantical radical [ 1]], akin to a suffix in spoken
languages in [ 4] and [#|] orinfixesas[ J]in [#] and [#]in [#E] .
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On the vertical axis, Chinese characters can also have top-affixes and bottom-
affixes. For example, the semantic radical [*"] in rﬁj and fij ; and the
semantic radical [,w] in [ and [#] . More interestingly, the independent
full character [4<] ,in addition to its derived semantic radical [ ] on the leftin [
#] , [#lh] ,andothers, [4<] canbesplitasin [%2] - [Z£] ,akinto merged
compound words in spoken and sign languages.

In addition to affixation, compounding is also a productive word formation mech-
anism in the morphology of spoken and signed languages. Chinese characters are
loaded with compound characters as illustrated in (4).

)

FH + H = ] (semantic radical: H)
K + 7 = ¥ (semantic radical: &)
FH + 77 % (semantic radical: H)
H + .L»=> U0 (semantic radical: /L)
I 4 0> ki (semantic radical: /L»)
N + =5 (semantic radical: /)

Note that these compound characters cannot be written as two characters with
space in between. They must be collapsed into one single square in different ways
as illustrated in (4). These examples also illustrate the effect of two-dimensionality
of compounding, different from one dimensionality in spoken languages, as ‘blue +
bird =» bluebird’, and ‘green + house =» greenhouse’ in English. Otherwise, they
are parallel in both meaning change and prosodic adjustment. In the case of Chinese
characters, it is the adjustment of the relative proportion of the space in one single
square.

Reduplication is another component of morphology. It is very common in both
spoken and sign languages to use reduplication to signify plurality, an iconic moti-
vation in both modalities of language. Reduplication with the same motivation can
also be illustrated with the familiar example in (5).

%)

AR+ RK=MM, K+ K+ K=%
K4+K=%K K+ K+ K=4#k

fo + fi =& L+ L+ i = £% (variant character of [ff] )

In short, the morphology of Chinese characters is largely similar to that of spoken
and sign languages. The profound Deaf can certainly transfer their knowledge of
reduplication in sign language to the recognition of Chinese characters.

Myers (2019) has only slightly touched on the syntax of Chinese characters. In this
paper, we propose to start with their composition of components within characters,
especially the patterns of spatial arrangement of semantic radicals, phonetic radicals,
and other kinds of components. The main patterns can be seen in (6).

(6)

WA ey [AE) ~ ) ~ D)~ [
(s ™) [ ] [ ~ Pal ~ [TH]
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A 22 =4 [hr) ~ [T#E) « [#e] ~ 3]
CEEEEh EET): Tatd ~ &)~ 13« [l
(B AEd AN ): TR~ TR~ TB ~ T

OWmaE-th 2 E2=A ) Bl Tkl -~ (]

Wi E-d A AT [|] ~ il ~ [

ﬁﬁ@l A FEAL): [ [, (4]
FERIBEFERD: [k, &) TH] - T&]

CmE-FrE e R~ TR DA R
(CmamE-Erpm: [x] ~ Tdal) ~ Tl k]
CmaE-Hrp e [~ Tl TE] [k

J. H.-Y. Tai

[ ]

The 12 patterns of spatial arrangements listed above are based on Unicode 3.0.

Other permissible patterns remain to be uncovered.

Furthermore, in many cases, the same semantic element in a character can be
structured either as a semantic radical or as a part of the semantic compound. It can
be illustrated with the three most productive semantic elements, ‘heart’, ‘hand’, and

‘foot’ as in (7), (8), and (9).

(7) «L» xin ‘heart’ as independent characters
1. as semantic radical [4 | on the left (152 characters)

S N LN &1 N AN 7S /TERN 52 /RN v N LN N VT I 1= NI G E I
1L AN 1 FEN SN S 1R [ I 7 SN <IN NI (N 1 IR/ SN |/ T PARN /A
P fiE S IR PR bR ‘hé‘\ 7~ ‘Hﬂl LTI SN AN N /N 1/ RN (5 3N <
PES I R B R Iﬁ O S [ AN NI S LN R R 1T
(A N G 5 f* T MR~ BB M PR MES B IS 1
LTI RN I AN A N@@vfé\‘Pﬂ”ﬁ\‘PB‘%\‘PEJJ\‘%\’l‘é‘\‘l’éﬁ\‘@\‘rﬁ‘é\
(i T N ¢ SN [N /< S 1= S S 1 S - /< BN /N S
BE~ T~ 12 R U MR TR BRSO RS f’@ ‘T%\ T M 1E
P~ R MR MRLOMES DR MRS BRSNS M ~ RES MRS b

2. as a part of compound placed at the bottom (82 characters)
NN SN SN S SN SN E SN AN < SN S S N N R TR S
B N -5 NI N 3 ST I (A S S SN SN S A
S N N SN S I S . SN (AN SN SN SUNID NN N R 3
RN SN TS (- N SN~ SN TN SN AN SN (N SN SN S N SN
AP SO A NI I/ N AN AN SN <IN N N

3. other non-productive patterns of compounding

(@ % B ot 3 @R & FH@Dw

It is worthy noting that the anti- ambiguity constraint works here to keep the

distinction between the pairs: s # 17 J £t /B £ VE, B £ W=

£ N 2 £

A £ {I. The anti-ambiguity constraint can be treated as a corollary of the principle

of isomorphism for the mapping between meaning and form.

(8) F shou ‘hand’ as an independent character
1. as a semantic radical |[F | on the left (312 characters)
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EITRNE /[N { N AN T AN SR TR (3 I S NI SN A AN /) AN /N AN /N
EE N RN /RN s A 7 N TR I |G - A 11 (N SN N (/NI ' /R 7
EIZINE 7 N7 AN (= I 7R/ RN (RN 7 SO AR 1 A IR 1SR /Z I /AN I U

#
£
#
7 AN I RN SN AN 1T /TSN 1 N LN UL 7 N 7 SN (T 7
EIEINE 7 SN N SN (NI 7 N N o /N o AN /AN /] RN [ AN
£ N2 SN /N 1/ AN <IN T AN N TN [ AN N £ /NI /S (AN (N I
£SO AN SN NN RN RN /SN RN 7 /N | S J%f/} i

B

#

%

#

A2 N (TN N NI N 7 NI /TN TN TN (N I 7N [N £ NI RN [
EANE /SN (N 71N [ I AN (AN (- AN | RN (N TN RN VN BN N i AN
AN (TN 7- 3N DN 7 SN 7N /N NN AN (AN TR S 1R N N T
E7 N [ I AN AN AN AN SN AN R 1~ N /N I =N/ N (N
EEVINE N NI 1N AN RN I AN AN RN /N 1IN N (1 AN 11
£ AN TN T RN E AN AN RN ¢ AN /AN 7 SN N RN /AN /AN <N I
/O NE N VRN /AN AN - BN N RN N (SN AN N -GN /SO [ N>
ELNEC SN 1/ G =N/ AN AN/ AN TR/ - N "IN NS G-I QN AN
7N AN (AN | AN 1 AN/ SN/ < N N N I AN/ CANE TN RN R AN/
RN~ N RN/ /I AN INEL SN RN (N AN N AN AN S
£ AN N /O /AN AN 1NN SN 7N SN TRNE (AN AN N N

2. as a part of compound placed at the bottom (20 characters)

ENE 55 0 AR AR 8 N NN N N AR N A A
3. other non-productive patterns of compounding
a. Jif - B bk e FE; 2
(9) /& zii ‘foot’ as an independent character.
1. as a semantic radical | EJ on the left (96 characters)
P~ B9~ BRS BB B hbs Bl B B M- BES Bes B M- BES BR- B
Bt~ B Bk B PR BES BES BRSPS OB WFS BE BE BN BR. BES BR
NN N NN 7N AN AN N SN NN N NN N 3
N N N N SN N [N N NN AN NN NN =
MR BRES BE. BE - BE . BRSOBEL BE- OBE. M

AN AN L AN SN N
Bl B ME . MR B BE

i

- B R BE OB
2. as a part of compound placed at the bottom (6 characters)

PR KB

3.2.3 Visual Awareness

A sketch of visual awareness of Chinese characters is proposed below for the
profoundly Deaf who use sign language and have little, if any, phonological aware-
ness. The parameters for visual awareness of Chinese characters are listed in
10).
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(10)

a. The inventory of simple and complex strokes

b. Composition of strokes (with stroke order in writing)

¢. Minimal pairs by strokes and components

d. Semantic components, and no semantic components (including phonetic
components for the hearing and those which can be recognized as mere compo-
nents, for example, [ ¥ | in the left component of [#F] and the right
component of [ | ,and [ #] sharedby [#}] and [#i]

e. Different patterns of spatial arrangement of strokes and components in squares.
f. knowledge of compound characters and their alternative affixation.

It is the argument of this paper that the profoundly Deaf using Taiwan Sign
Language (or other sign languages) can use the visual awareness as sketched in (10)
to learn to recognize Chinese characters without phonological inputs.

3.3 Advantage of Deafness to Phonological Noises

First, written Chinese is based on Mandarin Chinese, which is loaded with homo-
phones. For example, [[EiEHMREM |  gudyiribaocidian ‘Dictionary for the
Daily National Language Newspaper, the commonly used Chinese dictionary in
Taiwan lists 51 characters under /li/, e.g. J, 37, 7, J&&, Ji...

The hearing readers learned these characters through their pronunciation. It is
inevitable that the abundance of homophones would interfere with the processing of
Chinese characters. Yet, the Deaf readers can avoid the interference.

Second, Tone 2 and Tone 3 in Mandarin are often not clearly distinguished from
each other. So are /I/ and /n/, e.g. N\ Iéngrén ‘deaf’ and J2 A\ néngrén ‘farmer’.
The Deaf only need to recognized different characters to avoid the confounding of
the two tones.

Third, there exist regularity and consistency problems. Both involve the distorted
sound patterns of phonetic radicals for historical reasons. Mainly, phonetic radi-
cals remain unchanged in form regardless of sound changes through centuries. The
regularity problem can be illustrated in (11) and consistency in (12)

(1)

regularity: ¥ /xi/, §% /cuol, 1 ljiel
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(12)
consistency: H /ydu/: 10 regular (7, $f1, 91, 4l1...); 2 irregular (il /chou/), i /
dil), thus consistency rate: 2/12=0.17

Furthermore, both regularity and consistency are compounded by the frequency
effect (Lee et al., 2005).

For the hearing, the errors are exhibited not only in comprehension but also in
the production of Chinese characters. However, the deaf can also make errors due to
confusion of the similarity between and among characters. It can be illustrated by
Chinese characters produced by the Deaf in (13) (Shen, 2023, p. 62).

13)

N ¢ P 2. O F 3. 1808 3
4. TR () 5. Bk 6. I (f) ¥
7. HEOM #EE 8. W) 9. B (H)
10. T4 () 11, T8 (M) 12. FIREGE)

3.4 Advantages of the Deaf in Visual Working and Short
Memory

Although the Deaf lack auditory working and short memory in reading, they are
compensated by the stronger visual working and short memory than those of the
hearing readers (Maller, 2003; Marschark, 2003; Ronnberg, 2003). Recently, Lee
(2021) used eye-tracking and ERP to compare the reading processes of English by
the Deaf and the hearing, and found that the Deaf pay more attention to the reading
than the hearing. It is reasonable to infer that the Deaf in Taiwan can focus more
on the forms and meanings of Chinese characters, ignoring their phonology and the
ensured irregularity and inconsistency of sound patterns in their mental lexicon.

Flaherty (2003) summarized results from previous experimental studies on visual
memory tests of deaf signers and showed that deaf signers consistently outscored
their hearing non-signing counterparts. She therefore proposed that long-term use of
a sign language may enhance visual abilities and extended her proposal to argue that
the long-term use of logographic script Chinese characters appears to boost visual
memory. Both learning a sign language and mastering Chinese characters involve a
relatively complex task of visual recognition and memory.

Furthermore, in their study comparing deaf signers with and without spoken
language base in Taiwan, Chiu and Wu (2013) found that phonological coding is
not required for Chinese reading comprehension of the deaf signers without spoken
language base. Chiu and Wu (2016) further confirmed that deaf signers use TSL
phonological representations during reading.
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3.5 Conclusion

In this paper, we propose a visual approach to the acquisition and recognition of
Chinese characters by the Deaf in Taiwan. The long-term goal is to develop a
fairly elaborate theory, which aims to account for the fact that a certain portion
of the profoundly deaf can manage to read Chinese and to write their MA thesis in
Chinese. In fact, it has been pointed out by Goldin-Meadow and Mayberry (2001) that
reading requires two related but separable capabilities: familiarity with a language
and understanding of the mapping between the language and the printed words. The
Deaf signers in Taiwan are certainly not only familiar with but skillful in TSL. The
mapping between TSL and Chinese characters is facilitated by the iconic motivations
and structural similarities between the two.

On the other hand, at this point, we need to have some tentative explanations
for the fact that the reading ability of the Deaf universally lags behind their hearing
peers, and that many of them cannot go beyond the level of the 4th graders in reading
comprehension. First, deaf individuals with little language experience in early life
perform poorly in language learning (Mayberry et al., 2002). Note that more than 90%
of the deaf are born to hearing parents, thus lack the language environment to develop
language like their hearing peers. Between the hearing parents and the deaf child, the
communication channels are simple gestures and home signs. The full-fledged sign
language is to be developed among the deaf children community when they enter the
school for the deaf. Second, the written language is largely based on spoken language,
and for the deaf to learn to read amounts to learning a second language because of
grammatical differences between signed and spoken languages. Third, without the
phonological bases, the Deaf are naturally double-disadvantaged in learning to read
as their hearing peers. In the theory of teaching schoolers in elementary schools, the
first three grades are focussed on ‘learn to read’, and from grades four to six, the focus
is on ‘read to learn’. When the education system fails to teach deaf children to read
from the first to the third grade, the majority of deaf children will have difficulties
in entering the stage of ‘read to learn’. Without the successful second stage, their
learning is seriously jeopardized, and, as a consequence, their metacognition and
their desire to read for new knowledge are greatly hampered.

The decoding of Chinese characters is the first step towards the comprehension
of reading Chinese. The structure of spoken Chinese also needs to be learned for
the second step of reading Chinese. This second step consists of the segmentation
of Chinese compound words with different structures, and different types of garden
paths in processing Chinese simple and complex sentences. Thereby, a theory of the
acquisition of Chinese characters and reading largely on the visual basis is proposed
to account for the ability to read and write Chinese by the Deaf in Taiwan.

As to the acquisition of Chinese reading, we can start with SVR (simple theory
of reading, as expounded by Gough & Tunmer, 1986; Perfetti, 1999; Scarborough,
2001; Tunmer & Hoover, 1992) and the essence of Chinese grammar as identified by
Tai (2023). We will step-by-step unweave the entangled threads of reading Chinese
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by the Deaf and hopefully gradually contribute to the reading education of Chinese
by the Deaf children as well as the hearing children with reading difficulty.
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