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Decoding Strategies Used by Chinese
Primary School Children

Nancy Pine his study explored the ways Chinese children re-
Mount St. Mary’s College member and decode characters. Thirty primary school
children in two cities in China reported how they recognized
and remembered individual characters. Of the ten strategy
categories identified from the children’s responses, three that
Huang Ren Song analyzed character structure dominated. These three catego-
Nanjing Normal University ries, as well as several others, emphasized visual processing
rather than phonetic processing and suggest emphasis on
visual perception. The first-, second-, and third-grade children
readily divided characters into structural components and
individual strokes. The study concludes that learning writ-
ten Chinese engaged these children in using semiotic systems
unique to their written code and distinct from those usually

emphasized in English literacy learning.
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Interviewer: s [the character| right or not?
Child: No.

Interviewer: How do you know that?

Child: Because the end part of it shouldn’t
be this horizontal bar, but four
dots.

First Grade Student, China

When Chinese children learn to decode and compre-

hend characters they focus on writing system compo-

JLR nents quite different from those found in the English
V.35 No.2 alphabet. Probing early literacy practices in systems
2003 that function differently than our own can provide

PP. 777-812 insights about the different ways children learn and
process written symbols. This study investigates the

literacy practicesandstrategiesthatyoung Chinese chil-

dren report using to remember and decode the densely
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packed characters of their writing system. Using single character words with small
errors in them to stimulate children’s oral commentary, we interviewed first, sec-
ond, and third grade children in two Chinese working-class schools about what
strategies they used to remember and decode them. Using a constant compara-
tive method of data analysis (Bogdan & Biklen, 1982; Glaser & Strauss, 1967), we
determined recurring categories of strategy use. Unlike most studies of character
recognition and processing reported in the West (Feldman & Siok, 1999; Ju & Jack-
son, 1995; Perfetti & Zhang, 1995; Shu & Anderson, 1999) and in China (Peng, Li,
& Liu, 1994; Yu, Feng, Cao, & Li, 1990; Zhang & Feng, 1992), we chose to cast the
net widely and elicit, to the greatest extent possible, what the children themselves
had to say about the nature of their written code and how they remember its com-
ponents. By verbalizing their processes during the interviews, the children in this
study revealed some of the ways they weave together complex strategies and bits
of knowledge that they employ as tools for recognizing and remembering visually
complex written symbols.

Background

The current study grew out of a foundation of two decades of microanalytic cross-
cultural investigations in U.S. and Chinese contexts {(see Regan, Pine, & Stephen-
son, 2000 for a synthesis). One of our research strands has probed and compared
the nature of literacy in China and the United States. During investigations carried
out by teams that include early childhood and elementary educators, we have
been continuously struck by the dissimilarity of skill emphases and perspectives
required to negotiate the English and Chinese writing systems. English users speak
of sounding words out, of the sounds of poetry, of invented spelling; Chinese users
speak of balanced characters and stroke order, of the appearance of a character, of
the visual allusions found within the characters of a poem. Our studies of young
Chinese children have often uncovered, from a Western perspective, unusual visual
memory skills (Pine, 1993; Regan et al., 2000; Stephenson, 1994) related to two
dimensional shapes and patterns. For those of us from China, this visual acuity
seemed commonplace until we saw children and adults in the United States strug-
gle with what we consider the simplest of Chinese literacy tasks.

We therefore decided to probe the early stages of literacy behavior among Chinese
primary grade children and, in the current study, what specific strategies they re-
port using to decode and remember characters. We hypothesized that if adults
using the two writing systems view literacy from such different perspectives, then
this difference might manifest itself in children’s early literacy learning.
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Nature of the Chinese Writing System

The Chinese writing system employs a knowledge base quite different from an
alphabetic system, such as English. Although some researchers dispute what cogni-
tive mechanisms are triggered while reading Chinese (Cheng, 1992; Perfetti & Tan,
1999), Chinese! clearly requires some skills and strategy configurations that are
quite different from English, Spanish, and other writing systems that utilize the
Latin alphabet.

To be literate enough to read a Chinese newspaper, a sixth-grade child must learn
approximately 2,500 characters (Hudson-Ross & Dong, 1990; People’s Education
Publishing House, 1993; Yin & Rohsenow, 1994). For the average adult, 7,000 to
9,000 characters are enough to read general books (Yin & Rohsenow, 1994), and
3,000 are sufficient for writing. Academic and professional literacy requires much
more. Although repetition of character components often occurs, especially when
simple characters appear as components of more complex characters, children’s
learning task for this logographic system requires them to memorize hundreds of
tightly constructed characters.

The internal structure of characters requires attention to minute detail. Each char-
acter is comprised of multiple strokes—sometimes as many as 30-which have a
proper order and method of writing. A character has balance and geometric beauty
in and of itself and is situated within a visualized square space (Regan et al., 2000).
The Chinese envision a character as black lines within a white space rather than
just black lines, and when they write a character they envision a white square inter-
sected by crossed lines into which the character is placed.

Characters sometimes have a component on the left and another on the right,
sometimes one up, one down (see Figure 1). Sometimes a character has three
characters embedded as components within it, and so forth. Shapes are complex
and can often be confused with other shapes. Many times, for example, one dot or
stroke can indicate very different meanings (e.g., zhé [bend] (#7) and chai [disas-
semble] (). Also, one pronunciation can have many meanings and is represented
by different characters. For instance, in the Xinhua children’s dictionary [Xinhu
Zidiin] (Xinhua, 1998) the fourth tone yan pronunciation represents 23 different
characters with meanings spread from disgusting to banquet to learned person.

Compared to the words and morphemes of alphabetic writing systems, Chinese
characters are relatively independent from the spoken language (Taylor & Taylor,
1995; Yin & Rohsenow, 1994). Characters represent primarily the meaning of a mor-
pheme and only indirectly its sound. In Chinese, a literate person often sketches
a character in the air to clarify a meaning. For example, one man in the midst
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Different Character Structures

Most characters fall into one of these configurations. In addition, a left/right structure might
have a top/bottom structure embedded on one side, etc. Single structure characters comprise

only 3% of all characters. Percentages are from Yin and Rohsenow (1994).

Left/Right c. 65% Top/Bottom c. 23% Inside/Outside c. 9%

£\ = £

Writing Square for First Grade

In first grade practice books the squares, called tian squares, are about 1/, square. They first
contain only the vertical and horizontal lines. Diagonal lines are added as characters become
more complex. By third grade these practice squares are 3/g" square.

Figure 1. Character structures and writing square for beginners.

of writing looked up, puzzled, and sketched a character in the air, saying, “I can
almost see it, but there is a bit just there I can’t see clearly,” pointing at the place
in his imagined space (Regan & Zhang, 1997, p. 646).

Most characters are comprised of components and can be decomposed into
smaller parts. Compound characters, which make up a majority of modern charac-
ters, contain two types of components, often called the semantic radical and the
phonetic component. (In Figure 2, which lists some of the characters used in this
study, standard compound characters include K.2, 2.4, and 3.4.)

The semantic radical, called yifii (%), often on the left in a right/left character
structure, carries the meaning of the character that is only evident visually. It is
not realized phonologically (Taylor & Taylor, 1995). The shape directly represents
meaning rather than sound, but most semantic radicals have no pictorial relation
to their referents. In ting (i) [lie down|, for example, the left side of the character
is a component for shén (&) [body] and leads the reader towards the meaning.
The phonetic component provides a hint of what the character might sound like; it
“specifies aspects of a character’s pronunciation, but does not reflect the meaning
of the character” (Hudson-Ross & Dong, 1990, p. 19). It is often an independent
character with its own meaning which is embedded in the compound character
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and imparts its sound (Taylor & Taylor, 1995, p. 80). In ting (§#), the phonetic com-
ponent is on the right side and is the character for shang (%) [still, yet]. Its relation
to the pronunciation of ting is fairly opaque, and it must also be visually decoded
as shang in order to provide any phonological help. Although some linguists theo-
rize that phonetic components may have originally been linked to pronunciation
(Taylor & Taylor, 1995; Yin & Rohsenow, 1994) continuous changes in the language
and the writing system in the past 3,000 years have made the vast majority of pho-
netic components ineffective in indicating pronunciation (Yin & Rohsenow, 1994,
p. 169). Any link to pronunciation is also confounded because there are many vastly
different dialects in Chinese that all share the same writing system. These dialects
often sound less alike than Spanish, Portuguese or Italian but have had a common
writing system for over 2,000 years (Liu, 1988).

incorrect Correct L .
Set # Character Character Pinyin & English

K.1 @ Q dian [electricity]

N AN
K.2 ;jz -j;)ji qiti [ball]
1.2 '?E yan [swallow]

chi [exit]

be g

2.2 ,,ﬂ ,:\:T“l mén [stuffy]
24 %& % kit [trousers]|
. B B

34 ﬁl% %i‘% téng [lie down]

All Grades n% \7‘% chang [sing]

ji [bow]

In the Set # column, grade is indicated first, the card number second (e.g.,
1.2 = first grade, card #2).

Figure 2. Samples of card pairs used for children’s interviews, incorrect and
correct.
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The most frequently used Chinese characters are also the least regular, and the
characters taught to first graders tend to be irregular in many ways. They contain
almost no phonetic clues (Shu & Anderson, 1999; Tao & Zuo, 1997).

A long tradition of Chinese literacy instruction dates back more than 2000 years,
with one of the literacy primers, The Thousand Character Classic [Qianzi Wén| being
used for 14 centuries, from the 6th century A.D. to the early 20th century (Liu, 1988;
Woodside, 1992). However, universal literacy has only been a systematically planned
goal since the Communist government came to power. As a consequence, most 20th
century governments had concern about the complexity of the Chinese writing sys-
tem and how to teach it most efficiently (Woodside, 1992; Yin & Rohsenow, 1994).

Reading Pedagogy and Practice in Chinese Primary Grades

From a Western perspective, Chinese lessons in first, second, and third grades are
fast-paced, noisy, and very much teacher-centered. The 100-plus first grade classes
we observed over the last several years each contained 50 or more six-year-old stu-
dents sitting in rows of fixed seating. The primary grade teachers who specialize in
teaching Chinese2 instruct from the front of the room on a raised platform, aided
by a blackboard, colored chalk, small slates with characters written on them, and
poster reproductions of textbook illustrations.

When teachers first introduce a character, they have the children look at it carefully
as a whole and then study its details. They next introduce the small units within it,
relating them to previously learned characters or components and demonstrating
how to write it. But the focus is always within the context of the whole, balanced
character. The teacher demonstrates how each stroke is made, in what order it
is written, and where it is positioned within the character. Teachers view correct
stroke writing and stroke sequence as essential to learning characters. Children are
instructed to write the separate units in the air while saying the stroke names (of
which there are 23). This is done aloud with great enthusiasm. The children then
are asked to write the whole character on worksheets that have gridlines (see Fig-
ure 1) so that they can create balanced, well-proportioned characters.

During the first few weeks of first grade, children are introduced to Pinyin, a system
of Chinese sounds written in the Roman alphabet with tone markers and used as
an early decoding aid. Characters are introduced in the third month of first grade.
By the end of first semester children are expected to have mastered Pinyin as well
as 160 characters (People’s Education Publishing House, 1993). During first grade
the two systems (Pinyin and characters) work side by side. Then as children move
through the grades and increase their character memory bank, Pinyin drops away.
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Related Research

Although successful readers must learn to decode and comprehend continuous text,
the current study focuses on just those processes and strategies children employ as
they succeed at recognizing individual characters. We realize, however, that these
processes cannot be wholly separated from the fuller picture of reading.

Visual perception is an important element of reading for all written languages. Com-
ing to literacy in Chinese, however, demands more complex levels of visual percep-
tion than many written systems because of the dense structural nature of charac-
ters. Chinese appears to utilize a semiotic system dominated by visually processed
signs. An overview of visual perception research follows as it relates to literacy, as
well as a review of research related to recognizing and decoding characters.

Visual Perception in Literacy

One aspect of literacy development in any writing system is the complex process
of passing information transmitted by arbitrary written signs through a child’s
visual system. Children must recognize these signs as useful for gaining informa-
tion, discriminate among the various signs (e.g., letters, words, or characters), and
derive meaning from them that is tailored to the expectations of their linguistic
communities. The ability to accurately access visual information encoded in print
provides the foundation for literacy (Clay, 2001). Perceptual learning, the search for
invariants and for the permanent features that make it possible to distinguish them
and to perceive the predictable (Gibson & Levin, 1975), is integral to that encod-
ing process. Because it occurs early in the processing of information and therefore
affects all subsequent processes, perceptual learning exerts a profound influence
on behavior (Goldstone, 1998). Visual processing of print by the emergent reader,
therefore, plays a key role in moving toward fluency (Adams, 1991; Clay, 2001).

A vast difference exists between the preliteracy tasks of perceiving objects—a
spoon, a dog, a face-and perceiving the arbitrary written signs of language. In
order for literacy to develop efficiently, the visual system, which has been picking
up information from birth, must be adapted for this new task (Clay, 2001). Brain
plasticity research (Merzenich, 2001} suggests that the learning brain of the child
continuously remodels its processing machinery and is highly adapted to this type
of change. It routinely handles accurate, high speed reception of multiple informa-
tion streams, including visual input, and self-organizes this material, including the
efficient storage of massive content compendia in richly associated forms.

Early perceptual learning in the visual field requires highly developed discrimi-
nation in order to know what to look for in a written code and what to ignore.
Perception of relevant invariants and ordered relations must precede self-directed
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strategic use of them (Gibson & Levin, 1975). Goldstone (1998), working from an
ecological approach to perception (Gibson & Gibson, 1955), identifies four funda-
mental processing mechanisms: attention weighting, imprinting, differentiation,
and unitization. These mechanisms aid perceptual adaptation including visual
processing. Clay (2001) considers attention weighting—the increasing of attention
paid to important perceptual dimensions and features and the decreasing attention
paid to irrelevant ones (Goldstone, 1998)—plus differentiation and unitization, as
mechanisms critical to visual perception of written signs. Goldstone sees differen-
tiation defined as distinguishing features of a given entity, with objects or clusters
of signs being decomposed into more definable/usable and detailed pieces, and
unitization, whereby a task that originally required detection of several small parts
can be accomplished by detecting a single unit, as complementary mechanisms. In
other words, the child differentiates all the details necessary to distinguish one let-
ter or character from another, and when sufficiently familiar with these sign com-
ponents, then unifies them into one unit (e.g., the word cat, once seen as isolated
letters, becomes a single entity). Goldstone’s fourth mechanism, stimulus imprint-
ing, appears to develop perception through either whole parts or specific features
of stimuli. Clay omits this mechanism, yet it appears to be associated with Chinese
character learning. Research revealing specific links between 2- and 3-year-olds’
prewriting and the writing systems of their linguistic communities (Pine, 1992)
strongly suggests an imprinting mechanism at work.

Although Clay (2001) emphasizes that only a few emergent readers may stumble in
the visual perception demands when decoding a written system, clearly all children -
must successfully recognize the arbitrary visual signs and parts of signs of their

writing system and later unitize that detailed visual data in functional “chunks”

(Czerwinski, in Goldstone, 1998) that lead to fluent reading. Conquering the ar-

bitrary nature of the writing system (Gibson & Levin, 1975; Noth, 1990) requires
them to engage in learning the demands of the semiotic systems related to their

particular linguistic community.

Chinese Character Recognition

In recent decades, as the Chinese government has tried to bring an entire nation
to literacy, emphasis has been placed on how to encourage and simplify literacy
learning. Many of the suggested changes have been fruitful, while some proved
unsatisfactory and were abandoned. Considerable effort in the last decades has
focused on the effects of simplifying characters, with many studies conducted in
areas such as frequency of character use and determining which characters are
vital for beginning literacy levels (Fan, Tong, & Song, 1988; Woodside, 1992; Yin &
Rohsenow, 1994). In the 1980s the study of Chinese character processing was still
rare (Zhang & Feng, 1992), but during the last decade more studies have reported

Page 784





