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Abstract: This study is an analysis of studies published in America relevant to the
theme of the VX *1\ %/ conference, primarily the fifty-eight articles published in the
Journal of the Chinese Language Teachers Association (JCLTA) since 1966. The dis-
cussion is organized into six broad topics, and is aimed at highlighting those articles
which are particularly innovative or have good potential for furthering the goal of
greater effectiveness in mastering Chinese reading and writing by students whose na-
tive languages use phonetic scripts. Special attention is directed to recent or current
research, including research on the use of modern technology in pedagogy. While not
all scholarship in this field is published in the JCLTA by any means, a survey of this
journal should give us a good overview of the relevant studies made by the Chinese
language teaching field in America over the last four decades.
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Introduction

In the highly eloquent “mission statement” for this conference, the urgency of developing an
effective way for massive numbers of Western CFL learners to master Chinese reading was
brought home by the scenario that the world’s knowledge pool is rapidly shifting toward China,
thus creating a growing “interactional imbalance between mankind’s largest two cultural areas.”
While China is one among the world’s current major producers of new knowledge, she is unri-
valed as a recipient of knowledge from other cultures.

The challenge that the CFL field now faces is to somehow find ways to overcome the her-
meticity of the Chinese writing system so that knowledge embodied in the Chinese script would
be accessible to those not fortunate enough to inherit it by birth or by early education. This is not
a new challenge — for it has been with us for at least the past half century of CFL teaching in
Western universities — but it has taken on a special urgency in recent years.

China faced a parallel challenge when she re-emerged onto the world stage around 1980, af-
ter a generation of being sealed off from the Western world. At that time, only a minute percent-
age of China’s educated population was capable of reading English, the most prevalent language
in world trade and science. However, now a generation later, all graduates from Chinese univer-
sities must be able to read their field-specific materials in English, even though most of them still
lack functional aural-oral skills. English is already part of the standard curriculum in junior high
and high schools, and is increasingly being introduced in primary schools and even elite pre-
schools. The bilingualization of the Chinese population is so rapid that college students on the
average have better mastery of English than their professors, and more and more high school
students have better mastery of English than their teachers. It does not take much imagination to
see that in another twenty years, the educated sector of China’s population will equal Singa-
pore’s in being fully functional in the English language.

China’s success in meeting this challenge is all the more impressive in light of the fact that
the Chinese method of foreign language education — including the teaching of Chinese to for-
eigners — has been commonly disdained by Westerners. But as the English saying goes, “the test
of the pudding is in the eating.” It is about time we in the West turn our attention to the Chinese
success story to see what lessons we can learn from it. One might argue that, because of the fun-
damental differences between the acquisition of a phonetic and a graphemic script, we in the
West cannot possibly expect the same level of success as the Chinese. At a certain level, we
must concede that apples cannot be compared with oranges, but apples and oranges both belong
to the fruit category after all, and there must be certain similarities between them. The Chinese
example is both encouraging and discouraging. Encouraging because it shows what a nation,
with consorted effort, can achieve by way of literacy in a foreign language in just one generation.
Discouraging because we in the West now see how far we have fallen behind. Let me suggest
that we focus on the encouraging part, roll up our sleeves, and get going.

In America, there is a saying “working hard is not enough, you must also work smart.” Ap-
plied to the mandate of this conference, the “working hard” part can be interpreted as giving high
priority in allocating human and fiscal resources to CFL acquisition on the national level, and
devoting more time and effort on the individual level. The “working smart” part means applying



effective methods so as to make good on the “working hard” part. So it is up to us the CFL pro-
fessionals to develop those effective methods through research to help those legions of would-be
hard-working students and teachers of the Chinese language. In the meanwhile, students and
teachers can still achieve their goals through hard work — as has been demonstrated by the Chi-
nese example - so they should not waste time waiting for more effective methods.

The field of CFL has existed in isolated pockets in the U.S. since the nineteenth century, but
it did not become an organized academic field until the middle of the twentieth century. The
founding of the Chinese Language Teachers Association in 1962 gave professionals in this aca-
demic field an identity, and the Journal of the Chinese Language Teachers Association —
launched in 1966 — has been the primary repository of research and scholarship of the CFL field
in America ever since.' The present paper will provide an overview of the research relevant to
the theme of this conference done in America over the last four decades by surveying all articles
on or related to the acquisition of the Chinese script published in the JCLTA since its inception.

This survey has its limitations, for not all American scholarship in this field is published ex-
clusively in the JCLTA, and even more importantly, it omits all the scholarship published else-
where in the world. Nevertheless, it is the author’s hope that this paper will help future research-
ers avoid reinventing the wheel, and provide them with relevant references and directions in their
research.

Topics Relevant to {71\ %l Treated in the JCLTA
1. How difficult really is it to master Chinese orthography? 7 E 84 X220 ?

The task of mastering the Chinese writing system is correctly recognized by experienced
CFL teachers and students to be enormous, but has also been wildly exaggerated in popular lore.
For example, on the basis of the fact that the Kangxi Dictionary (compiled under Emperor
Kangxi’s edict of 1710) contains 47,000 characters, it has been said that the Chinese writing sys-
tem contains nearly 50,000 discrete graphs. To set the score straight, Bruce Douglass (1969)
performed a study on seventeen graduate students from Taiwan at the University of Hawaii in
the late 1960’s and found that on the average they “knew” 4365 characters. The study also
points out that the definition of “knowing a character” is not so simple, so the figure of 4365
needs to be interpreted in that light. This paper concludes that 2000-3000 characters should be
sufficient for literacy.

More recently, it has been reported that the number of characters that current college gradu-
ates in China know is in the 3000-3500 range. Given the various factors involved in measuring
the number of characters “known” by a subject, the difference in the number of characters known
by graduate students from Taiwan in the late 1960’s and by the current generation of college
graduates in China should not necessarily be taken as a difference in their level of literacy. The

' The JCLTA publishes articles in CFL pedagogy, Chinese linguistics, and Chinese literature. While there are other
journals that also publish articles in Chinese linguistics and Chinese literature, the JCLTA has been the only journal
in America with a focus on Chinese language teaching.



most relevant point here for the CFL field is that recent Chinese studies confirm the view that the
2000-3000 is adequate literacy and 3000-3500 is the range for fully functional educated natives.

Students’ perception of a learning task is always an important factor in their motivation and
learning effectiveness. In two articles published in the JCLTA, the authors emphasize the impor-
tance of cultivating the perception that the Chinese script is systematic and realistically master-
able, so that the students at the threshold would not be unduly intimidated by this task. In the six
techniques for teaching the Chinese writing system discussed by Mickel (1980), the first and
foremost is getting students to overcome their anxiety over learning characters, so that they can
settle down and learn to read and write characters. This sentiment is echoed in M. Zhang 2001,
in which the first principle in introducing Chinese characters is to introduce basic concepts to get
students comfortable with the idea before introducing actual characters.

Interestingly, while most beginning CFL students perceive the Chinese writing system to be
the most formidable aspect of the language, this is no longer true for students beyond the begin-
ning level. In “An investigation of students’ perspectives on Chinese language learning” by
Chiang (2002), the author reports that only 16% of the a group of students completing their
“second year” of study in a summer program in China rated characters and writing to be difficult,
and only 4% rated reading to be difficult (vs. 20% for memorization, tones, and speaking). The
author hypothesizes that the hurdles in character reading/writing were largely overcome in the
first year of study. It would be very encouraging to the field if future research confirms this hy-
pothesis, because this would mean that a major investment of effort in the first year will yield
dividends quickly, and that beginning students can look forward to enjoying the fruits of their
labor in the near future.

In another survey, this one on character-memorization strategies used by American college
students from beginning to advanced levels, the author (Yin 2003) reports that not all students
consider writing characters to be more difficult than remembering the pronunciation and mean-
ing of characters (i.e. character recognition). This is contrary to the commonly held view that
writing is even more difficult than reading.

II. On reforming the Chinese orthographic system (3CF I #)

Reform of the Chinese orthographic system since the beginning of the Communist era has
been mainly an internal Chinese issue over which the rest of the world has no say, but because
the issue potentially has major consequences for the CFL field, it has been a matter of concern to
the field, especially since the re-opening of China in the late 1970’s.

The first obvious issue of concern is character-simplification, which has been addressed in
the following articles in the JCLTA: Ng 1976, Chang 1976, Chen 1977, Zhang 94 & 95; Chan &
He 1988. The last of the listed articles, entitled “A study of the one thousand most frequently
used Chinese characters and their simplification,” includes suggestions on how to systematically
teach simplified characters to students who know complex characters. Currently, both traditional
and simplified characters continue to be used in CFL pedagogy in America, often somewhat
awkwardly, but nevertheless in a state of peaceful co-existence.



A much more fundamental kind of script reform over which debate has waxed and waned in
China over the past fifty years, and one that would have a stunning impact on the CFL field if it
ever comes to pass, is the movement toward phoneticization. In China’s modernization effort in
the last two decades of the twentieth century, the proponents of such a movement gained some
support from the argument that the Chinese script system is an impediment in the digital age, but
by now that argument seems have been trumped by advancement in computer technology. The
status of this debate in China in the mid-1990’s is eloquently described in “Chinese lexicography
at the crossroads” by DeFrancis (1996). In this article, DeFrancis portrays the struggle to be be-
tween the traditionalists who want to stick with characters and the reformists who stand for some
form of a two-track system (the two-tracks being pinyin and yX¥), something that DeFrancis
calls “digraphia.” Then DeFrancis reveals his own allegiance with these words:

China is rapidly approaching a mjor intellectual crossroads. One road is the dead-
end country lane of the past; the other is the new global information highway.
The road that Chinese intellectuals and official circles take will determine the fu-
ture of Chinese lexicography, and indeed of the Chinese language and the Chinese
system of writing, and even of China’s whole modernization effort.>

On this issue, Mair (1996) goes one step further in predicting that China will soon — perhaps
in 5-10 years — adopt digraphia, and thereafter “sinographs” will gradually be eclipsed. In this
same article, Mair supports John Rohsenow’s view that a huge amount of Chinese school chil-
dren’s energy and talent would be freed up for other intellectual pursuits if they were not required
to read and write everything in characters (Rohsenow 1996).> Many of us who have struggled to
learn and teach the Chinese script might, in our wishful thinking, imagine how much easier it
would be for foreigners to master Chinese orthography if China adopts digraphia. But we need
not look too far to see from the Japanese example that even a phonetic-graphemic hybrid script
can be equally formidable, and JFL is rated on a par with CFL in its level of difficulty.

III. The place for reading and writing in CFL pedagogy

One of the most widely used textbooks for basic Chinese in America today bears the title
(P CITEES ) (Yao & Liu 1997), which reflects the idea that the four skills — listening,
speaking, reading, writing — are to be developed in tandem. This has not always been the case in
American CFL pedagogy, and different language programs have assigned different priorities and
order in teaching the four skills. While listening and speaking are generally recognized as fun-

? DeFrancis 1996, p. 7.

*In “The ‘Z.T.’ experiment in the P.R.C.” (“Z.T.” is {1:4%, short for {1751 #EHT1LS), Rohsenow analyzes a
Chinese government experiment whereby children were taught to read and write using pinyin in addition to Chinese
characters for the first two years of primary education (in contrast to the standard procedure of using pinyin for just
the first two months as a phonetic notational device for the pronunciation of characters). The results over more than
ten years indicate that most students who used pinyin for two years learn to read and write characters faster and at a
higher level than most students taught by more traditional methods. Rohsenow also cites experiments done in the
UK. and U.S.A. whereby children were initially allowed to spell words exactly as they sound (i.e. ignoring the ir-
regularities in English spelling), with the result that these children learned to read and write faster, with no apprecia-
ble harm to their later spelling ability. While Rohsenow does not draw from these experimental results any implica-
tions for the teaching of Chinese L2 reading and writing, these results do provide some clues for future research into
the function of pinyin in L2 reading and writing.



damental components of the basic CFL curriculum, reading, and even more so writing, have not
enjoyed the same status, so some CFL teachers have deemed it necessary to come to their de-
fense. In his article “Literacy and reading in a Chinese language program,” Walker (1984) states:

In the long run, reading is probably the most important skill a learner can gain
from formal instruction in Chinese...Reading is absolutely crucial to the life-long
maintenance of language skills and the increase of knowledge. How to inculcate
this skill must top the agenda of every Chinese language instructor who strives to
effect a permanent change in the students who come his or her way.*

In the rest of the article, the author makes a distinction between literacy (mastery of an orthogra-
phy) and reading, which involves interpreting the orthography in its cultural milieu.

While there is a widely-held conviction among CFL teachers that the four language skills are
linked, this conviction is not supported by a great deal of empirical research on just how the four
language skills are related to each other, and to what extent they are mutually reinforcing. How-
ever, the JCLTA has published two articles that explore the relationship between the four skills.

In “Vocabulary acquisition and learning Chinese as a foreign language” (Lin 2000), the au-
thor posits a vocabulary acquisition “continuum,” with passive vocabulary knowledge (able to
connect meaning to sound) at one end and active vocabulary knowledge (able to connect sound
to both meaning and character production) at the other end, and finds that the bigger the distance
between the two ends, the weaker the general language proficiency. This study concludes that
the higher level of vocabulary acquisition (active vocabulary that includes character production)
is the foundation of all-round proficiency, with the pedagogical implication that all four skills
should be integrated.

Interestingly, a mirror image of the above study — published one issue later - arrived at quite
a different conclusion. In Yang 2000, the author finds that L1 and L2 learners recognize Chinese
characters through different processes, and that L2 learners rely heavily on oral proficiency. She
concludes that different teaching strategies should be applied to Chinese learners with different
L1 backgrounds, and that for students from phonetic-script language backgrounds, development
of spoken proficiency should have priority.

The one skill that has been most difficult to integrate into the CFL curriculum is writing in
the sense of composing prose or essays using characters. Given the enormous amount of time
and effort required for developing Chinese writing skills, the following questions naturally arise:
Is it necessary to learn writing for its own sake? If not, then is the ability to write linked to abil-
ity in more important areas such as reading? On the first question, while no one has professed in
any article published in the JCLTA that writing is not worth the necessary investment in time and
effort needed, only one author (Shen 2000) has made the point that writing should not be viewed
only as a supporting or secondary skill in obtaining literacy in CFL classes, but rather as a
communication skill that deserves a place in the CFL curriculum in and of itself. However, even

* Walker 84, pp. 67-68.



there, the point is tangential to the theme of the article and is not elaborated upon with supporting
rationale.

On the other hand, the second question posed in the previous paragraph has received consid-
erable attention from researchers. While different CFL programs give reading different priority
ranking and ordering vis-a-vis development of aural-oral skills, it is generally accepted that
sooner or later reading is an important skill for L2 learners to acquire. On that premise, there
arises the question of whether it is necessary to learn writing in order to learn reading. Judging
from the relevant articles published in the JCLTA to date, it is fair to say that the jury is still out
on this question.

In “Is it necessary to require writing in learning characters?,” Chin (1973) reports that a
“simple, casual, grassroots” piece of research he conducted on how character writing and recog-
nition are related revealed that students required to write characters learn to produce (i.e. write)
AND recognize characters better, and interestingly, students who voluntarily practiced writing
even though they were not required to do so outperformed the required-to-write group in charac-
ter recognition. Light (1975) shares Chin’s view that writing should be a required part of the
Chinese curriculum. Although Light did not conduct empirical research on this subject, he has
the conviction that “controlled composition” aids reading, because it simply stands to reason that
engaging in some problem-solving activity reinforces students’ passive ability to read.

The strongest support for the positive impact of writing on reading ability comes from the
empirical study “The Interconnections of reading text based writing and reading comprehension”
(Shen 2000).” One of the conclusions of this article is that, from the perspectives of information
processing theory (which holds that the connection between reading and writing lies primarily in
the similarity of the cognitive processing and the strategies applied to fulfill those two processes),
sociolinguistic theory, and psycholinguistic theory, there is strong support for the reading/writing
connection in general. The pedagogical implications derived from this conclusion are that writ-
ing can help students not only to develop writing skills, but also to improve reading comprehen-
sion, and the best way to teach reading and writing is to teach them together in an integrated
manner.

The view that writing is necessary for the development of reading skills has not gone unchal-
lenged in the CFL field. In another empirical study (Ke 1998), the research data suggest that
poor character recognition correlates with poor character production, and good character produc-
tion correlates with good character recognition, but “in general, those good at character recogni-
tion can be poor character producers.”

Even before empirical data became available in the 1990’s, there was skepticism toward the
necessity of writing. In “Writing in Chinese” (Barnes 1970), the author cautions that a relation-
ship between “passive” recognition (of characters) and “active” production (i.e. character writing)
cannot be assumed. He also questions the value of requiring students to write in 44, and pro-

°In this title, “reading text based writing” means “reading-text-based writing,” which is a kind of writing exercise
based on texts read by the learner before doing the writing.

Ke 1998, p. 95. The result of this empirical study was first reported in Ke 1996, and Ke 1998 refers to this earlier
published article.



poses that students be taught to write in cursive script to save time. This view seems to stem
from a suspicion that the massive amount of time and effort put into mastering Chinese writing
may not be necessary or worth the cost. The idea that students can save time by writing in 5.3
rather than F 44 is questionable, but it does reflect the sentiment that if students are to learn to
write — for its own sake or for enhancing reading skill - we need to find ways to make the process
of writing less onerous.

Among the proponents of teaching writing for its own sake or for the sake of enhancing read-
ing ability, there seems to be agreement that we need to steer students to the most efficient and
productive writing exercises possible. In this vein, Light (1975) advocated “controlled composi-
tion and reading,” Shen (2000) advocated “reading-text-based writing,” and Mou (2003) pro-
posed a type of journal-based writing with many devices to minimize time expenditure and
maximize benefits to the other three language skills. What all of them have in common is that
the substance of the writing is provided by the format of the exercise, and students are not bur-
dened with the creative part of the writing process.

There remains one question on the relationship between reading and writing that has not been
addressed in any study, and that is whether practice in writing characters by hand can enhance
reading and other language skills? A corollary question is: If practice in writing enhances read-
ing ability, can the same effect be accomplished with less time and effort by producing charac-
ters on the computer (inputting romanization and weeding out “wrong” homophones)? Answers
to these two questions could have momentous implications for CFL pedagogy. An article rele-
vant to these two questions will be discussed in Part VI, which deals with computer applications.

This section would not be complete without mentioning calligraphy. Brush calligraphy is of-
fered as an elective activity in many programs; it is a frequent topic at conferences; and there is a
Calligraphy Education Group in the U.S.; but to date only one article has been published on this
subject in the JCLTA (Chin 1987), and it is by the strongest promoter of this art in the CFL field
in America.

IV. How to teach Chinese characters

Common sense tells us that the first issue for every teacher who teaches L2 Chinese reading
is how to teach Chinese characters. Numerous articles on this subject have been published in the
JCLTA, although in many of them, recognition and writing of characters are not explicitly dis-
tinguished, and the reader is left to apply the article to character recognition and/or writing as he
sees fit.

The one common element found in all the articles on how to teach Chinese characters (Ching
1975, Mickel 1980, Liu 1983, M. Zhang 2001, and Yin 2002) is the recognition that an organiza-
tional system is necessary, although they differ on the details of that system. There is also a con-
sensus that the recurrent components and radicals should be taught. In addition, Yin (2002)
points out that stroke order and the names of the strokes are indispensable elements in the teach-
ing of characters. An empirical study entitled “The effect of character density on learning Chi-
nese as a foreign language” (Xiao 2002) supports the importance of learning character compo-
nents with the finding that student performance in recognition, production, and dictation is gen-



erally better with low-density characters, and therefore feachers should help students master
complex characters by breaking them down into analyzable units.

Information on radicals is readily available, but not so for phonetic components. On the lat-
ter subject, two articles have been published in the JCLTA. The first is “A phonetic-inductive
approach to Chinese character recognition” (Astor 1970), in which the author presents eight les-
sons that he has created to teach seven phonetic elements and their embodiments in Chinese
characters (lesson 8 is review). The author also claims that the phonetic elements often give se-
mantic clues as well, although he does not compare phonetic components against radicals as se-
mantic indicators. The second article is “The most recent list of 3000 most commonly-used
characters and their phonetics” (Alber 1989), in which the author concludes that learning the
phonetic elements is very useful for all students.

On the subject of character components, an article on a non-traditional approach to decom-
posing Chinese characters deserves some mention, not because it has relevance to human learn-
ing of Chinese characters, but because of its potential implication for computer-manipulation of
characters. This article - “The linguistics of Chinese writing” (Ashworth 1970) - identifies about
350 recurring components and a finite number of “subframes” (left half, right half, upper righter,
center, etc.) which form the “grammar of the language of Chinese characters.” In this system,
each character can be defined as a composition of subframes put into a particular arrangement.
While its claim that this system can be used to systematize the learning of characters and
thereby overcome students’ fear of character complexity was dubious, its potential application in
computer recognition and production of characters was real in the nascent computer age, but no
longer seems to be so today.

The Chinese term #{*# embodies the concept that an educational enterprise has two sides to
it. Along with attention to how characters should be taught, considerable amount of research has
been directed toward students’ views on character learning. In “Effects of strategies on the
learning of Chinese characters among foreign language students” (Ke 1998),” the data culled
from 150 students completing their first year of Chinese indicate that the two strategies that stu-
dents found most effective are using character components and graphic structure, and practicing
characters in the context of vocabulary items (i.e. not in isolation). The latter echoes the point
made by Wang (1972) that parsing is a major hurdle for CFL students. Interestingly, relating
characters to sounds was not found to be particularly useful in this study, which is contrary to the
results of a study done by Everson (Modern Language Journal 1998) and another study done by
Yang (2000, mentioned in section III above). This article also reports on some very different
results from a study of a group of students in the middle of a 9-week beginning Chinese course
(McGinnis 1995), in which students favored writing characters repeatedly and creating mnemon-
ics (making up stories). Ke surmises from this that students at an early stage of study have too
few characters under their belt to make use of the more sophisticated strategies that emerge after
they acquire a critical mass of characters. This suggests that different stages in students’ charac-
ter acquisition require different teaching and learning strategies. The contradictory results from
various studies mentioned in this article indicate that much more research is needed in our search
for more effective ways to teach Chinese characters.

7 Aside from its original research, this article is also useful for its discussion of related studies and list of references.



The differentiation at various stages of character acquisition is further supported in the article
“An investigation of students’ perspectives on Chinese language learning” (Chiang 2002, men-
tioned earlier in section I), in which the author surmises that the reason most students completing
their second year of study do not rate characters and reading/writing as difficult is that the hur-
dles in this area were largely overcome in the first year. In the same study, the author finds that a
significant percentage of students wished that they had paid more attention to character-writing
and learning radicals and components in their first year of study. Seen against the strategies
most favored by beginning students (cf. the McGinnis study mentioned in the last paragraph), it
appears that strategies that students find most effective in the early stages of character acquisition
may not be perceived to be the most effective in retrospect. This suggests that while the “primi-
tive” strategies are effective for learning the first critical mass of characters, students still need to
acquire the system of recurrent components and radicals at the same time in order to build a
foundation to facilitate further character acquisition. Deng Xiaoping’s M 4</iE £ approach
triumphs again.

Given all the published scholarship devoted to the question of how to teach Chinese charac-
ters, it is rather disturbing to find that the practice of character-teaching in America lags far be-
hind the CFL field’s collective knowledge on this subject. In “J& [E A2 A= 10 1270 A 1)
J7 k-1 & A2 Strategies used by American college students in memorizing Chinese
characters — a survey report” (Yin 2003), the two most significant findings are: 1) Students tend
to use mechanical strategies (such as writing characters repeatedly) rather than cognitive strate-
gies, so that they are working hard (7% %%) but not working smart (¥7%%); 2) There is very limited
use of computers, and the potential of computer assistance in learning characters is not anywhere
near being fully exploited. One aspect that remains to be researched is the correlation between
using smart strategies and computers on the one hand, and students’ perception of the difficulty
of character-learning and their achievement on the other.

The disconnect between research and pedagogical application in teaching characters is de-
picted in concrete and specific terms in “Gf 75 W90 BL A 5 BURE-- DA 7 HU5 #4549 Language re-
search and language teaching: an example from the teaching of Chinese characters” (Ma 1997).
In this article, the author points out that the teaching of characters in the U.S. is deficient in sys-
tematic pedagogical approach and reading materials, and the characters introduced in basic text-
books are not well matched with those of highest frequency in the written language. This article
concludes with a set of pedagogical recommendations.

There is obviously no dearth of knowledge about how to teach characters, so how do we
close the gap between knowledge and practice? Perhaps what the CFL field needs are supple-
mentary teaching materials (the sort of things that would go into a teacher’s manual coordinated
with the textbook), complete with ready-made printouts of student exercises. I suspect the au-
thors of the numerous articles mentioned in this section have already created such manuals for
their own use. If so, they would do the CFL field a great service by sharing them with col-
leagues in the field.

V. The process by which natives of phonetic-script languages read the Chinese script
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The dream of every serious CFL learner is to attain proficiency approaching that of well-
educated natives. There are now examples of CFL learners — yes, even Westerners — who have
attained this dream in terms of aural-oral proficiency. But are there any Western learners who
have attained native-level proficiency in reading? We don’t have an answer to this question,
perhaps because reading is a private activity, but more likely because we simply have not re-
searched the question. There have been studies in psycholinguistics on the mental process of
reading by natives in the language - in both phonetic and graphemic systems of orthography.
Two “cross-over” questions that naturally arise in the CFL field are: 1) How do natives of pho-
netic-script languages read a graphemic script like Chinese? 2) Are human brains hard-wired in
a certain way by their training in their first written language, so that they would never read a dif-
ferent type of orthography in the same way as the natives?

Common sense tells us that learning to read a phonetic script is fundamentally different from
learning to read a graphemic script, but how exactly are they different? In the article “¥} [ FE 2
B4 T 1% Some thoughts on research in the teaching of reading” (Liu 2001), the au-
thor presents a survey of the various points of view in the CFL field in China regarding the
teaching of L2 reading. While he himself has some very clear ideas on how L2 reading should
be taught, he concedes that the teaching of reading in CFL is the one area that differs most
greatly from the teaching of other foreign languages, and yet our understanding of it is still very
rudimentary.

In Light 1976, the author explores the question of how reading a phonetic script differs from
reading a graphemic script by comparing how fast students read in romanization vs. in characters
after one year of study. Because native Chinese and highly proficient foreigners read faster and
more accurately in characters than in romanization, one may hypothesize that at some turning
point, students begin to read faster in characters than in romanization. Light was surprised by
what he found, which is that students at the end of one year of study still read faster in romaniza-
tion than in characters, but only marginally faster when translating the text from Chinese into
English. In the same article, the author extrapolates from a study of Japanese aphasics - wherein
some aphasics retained only kanji (graphemic) reading, and some only kana (phonetic) reading -
and posits that reading a phonetic script must involve different psychological processes from
reading a graphemic script.

In a more comprehensive study entitled “Speed and comprehension in reading Chinese — ro-
manization vs. characters revisited” (Everson 1988), the author grapples with the same questions
that Light explored in 1976. Everson confirmed Light’s findings with statistical data from 60
students at the U.S. Air Force Academy. He too found that first year students read faster and
comprehend better in romanization than in characters, implying that the expected transition to
reading more efficiently in characters takes place later. Everson also hypothesizes that, since
different orthographies have different script-speech relationships, native Chinese readers and
non-native L2 readers — no matter how advanced — employ different processing strategies. It has
been claimed that Chinese orthography maps script more directly onto meaning (bypassing the
phonological system), but Everson subscribes to the contrary view that native Chinese readers
associate characters with phonetic encoding. A study conducted by Hayes (1987b) provides fur-
ther evidence to support Everson’s view. In his 1988 article, Everson also discusses a 1986
study he did on eye movements during reading made by beginning and advanced L2 learners, as
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well as natives. He found that, compared with natives, L2 readers fixate more on characters,
though advanced learners do this less than beginners. This finding led Everson to hypothesize
that L2 readers employ a mixed strategy of phonological and visual processing. He also suggests
that there may be a block in the L2 readers’ development of automaticity. Words like “hypothe-
size” and “suggest” indicate that we don’t yet know with certainty the significance and the peda-
gogical implications of the research data. Everson concludes that the Chinese L2 reading puzzle
1s far from solved, and that much more research is needed if we are to come to understand all the
psychological and social variables involved in this process.

In their quest to understand more about the Chinese L2 reading process, Everson and his col-
league Ke (Everson and Ke 1997) conducted a study on the qualitative change in the reading
process as L2 learners advance. In their article “An inquiry into the reading strategies of inter-
mediate and advanced learners of Chinese as a foreign language,” they report that there are dif-
ferences between intermediate and advanced students, and that as learners advance, they are able
to use more strategies and harness more linguistic skills (such as pronouncing the words out loud)
in reading. Because the research sample for this study was small — only 5 intermediate and 2 ad-
vanced CFL students — and the research procedure was basic, the authors caution that the find-
ings are sufficient only to support hypotheses and to provide some direction for future research.

Another question about the L2 reading process that has intrigued researchers is the effect of
character density and frequency on reading effectiveness. The first article on this subject pub-
lished in the JCLTA was “The relationship between Chinese character complexity and character
recognition” (Hayes 1987a). The results of this empirical study indicate that character complex-
ity has no effect on character recognition among Chinese natives and highly proficient non-
natives, although natives recognize more characters than non-natives across the complexity spec-
trum. The pedagogical implication is that greater complexity in characters does not increase
reading difficulty.

The results of Hayes’ study are partially confirmed but also further refined in a more recent
article entitled “The effect of character density on learning Chinese as a foreign language” (Xiao
2002). In this study, the author distinguishes three levels of density and divides students’ ability
into the three subtasks of dictation, production, and recognition. She finds that students recog-
nize mid- and high-density characters equally well - which is consistent with Hayes’ finding, but
perform increasingly worse in dictation and production as density rises, and also worse in recog-
nizing mid-density characters as compared with low-density characters. From these findings, the
author draws the pedagogical implication that low-density characters should be introduced first,
and breaking complex characters down to analyzable units should aid mastery.

A similar but broader study by Sergent and Everson (1992), entitled “The effect of frequency
and density on character recognition speed and accuracy by elementary and advanced L2 read-
ers,” for the most part supports Xiao’s findings and contradicts Hayes’ findings. The results of
this study indicate that, for all levels of ability, density correlates negatively with both speed and
accuracy in character recognition. As for the effect of character frequency, the data show posi-
tive correlation between frequency and accuracy, but no effect on speed. The authors note dis-
crepancies between their findings and those from three other studies — two involving non-natives
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and one involving natives, and offer some hypothetical explanations for the discrepancies. So
again we end with the refrain “more research is needed...”

Hayes followed his 1987 study on the effect of character density with another one on the re-
lationship between word length and memorability among Chinese native and advanced non-
native readers (Hayes 1990). Specifically, the experiment tested the subjects’ ability to recall
nouns of different lengths (1 — 4 characters). The author found that non-natives basically mimic
natives in recalling 1- and 4- syllable words best, and 2-syllable words worst. A related type of
study mentioned in this article is that of eye-fixation in reading texts with and without word-
parsing.® Hayes draws from his findings the pedagogical implication that it is important to teach
the meaning of single morphemes within words, as well as the lexical relationships between
characters in words. Like Everson (1988), Hayes concludes that much more research is needed
before we understand how non-natives acquire reading skills.

To conclude our discussion in this section, we now turn to the relatively comprehensive
study “An empirical study on the relationship between Chinese character recognition and pro-
duction” (Ke 1996). This study is directed at the following questions, each listed below along
with a summary of the study’s findings:

1. What is the correlation between character recognition and character production?
There is positive correlation between the two, but less so with advancing proficiency.

2. Do students perform better in character recognition or in production?

They perform better in recognition.

3. Do students perform better with high density characters or low density characters in rec-
ognition and production? (Other studies on this question have been discussed above.)
Character production is better with low density characters than with high density charac-
ters, and this applies to recognition as well in the beginning level, but the difference ta-
pers off as learners advance in proficiency.

4. Are there any instruction effects (effects brought about by longer instruction) on recogni-
tion and production?

Longer instruction improves performance in recognition and production.

This article also provides a good review of related studies and direction for further research.
VI. New horizons in the computer age

In the early 1980’s, when computer usage by academics and other professionals underwent a
period of exponential growth, the CFL field in the U.S. was invigorated by the vision of a poten-
tial great leap forward in “computer assisted language instruction,” so much so that the acronym
CALI was coined for this concept. Now almost a quarter century later, we are in a position to
assess what we have accomplished by way of CALI, but also to recognize that the potential of
computer assistance remains largely unexploited today. In this section, we will discuss articles
on computer technology published in the JCLTA relevant to L2 reading, setting aside those that
pertain to aspects of CFL which are outside the purview of this conference.

$Separate studies were conducted by Everson and Carpenter & Just. Hayes 1987a, p. 32.
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In 1986, Yao and Peterson (1986) presented a narrative review of a program called Chinese
Character Tutor, designed to help students learn characters using personal computers. This pro-
gram contains such things as pinyin, meaning, compounds, and practice routines. Several similar
programs have been developed in the U.S., and all of them are available on the market. However,
there has not been any published empirical study on how widely used and how effective these
programs are. The only inkling we have on this question is from a study done by Yin (2003),
which indicates that - at least at the well-respected summer intensive Chinese program on which
the study was based - computer use is very limited

An area in which computer technology has been widely applied is testing, although it is fair
to say that the CFL field has only begun to exploit this potential. In the article “A computer-
adaptive test for reading Chinese (CATRC) — a preliminary report” (Yao 1995), the author re-
ports on how the test was created and gives a list of trial-testing centers around the U.S. As its
name implies, this test adapts the level of successive test items to the examinee’s reading profi-
ciency range, and gradually narrows the range to a specific proficiency rating.

A project carried out at the University of Southern California (USC) to promote reading pro-
ficiency was presented in two JCLTA articles. The first, “Computer-aided training in reading
Chinese” (Lu 1997), describes how the program NJStar’s dictionary function is used both in
reading and writing. The reading materials generated by this project have two distinctive fea-
tures: 1) each essay comes in several editions with different level of difficulty; 2) word bounda-
ries, hyphens, and grammatical markings are added to the text as reading aids. The second arti-
cle - “Steps towards reading proficiency: progressive reading” (Li 1998) - focuses on how the
corpus of reading materials is used by learners independently outside of class and how learners at
varying levels of reading proficiency can participate in group discussion in class. This article
ends with an appeal to colleagues in the CFL field to contribute materials for online use by the
“public.” Several institutions in the U.S. now have online materials, including USC’s “General
Reading and Treasure Box.”

Language teaching in general, and TCFL in particular, is an extremely labor-intensive enter-
prise. One motivation for developing CALI is to have more effective tools and procedures for
learners, the other is to allow institutions with limited teacher hours to provide the “instructional
services” that can be performed equally well or even better by computers. The CyberChinese
program developed at the University of California Santa Barbara (UCSB) is an outgrowth from
this two-pronged motivation. In the article “CyberChinese, a multimedia aid for elementary
Chinese language instruction: overview and evaluation” (Yu and Michaels 1998), the authors
characterize this program as a “computer TA” which provides online exercises for pronunciation
and tone recognition, vocabulary, radicals, and grammar. The character module in each lesson
includes definitions, radicals, phonetic components, pronunciation, stroke order, and examples of
characters with the same radical. The program includes games and exercises with instant feed-
back. Through this program, instructors can also track students’ performance online, and to find
out where students are having difficulties. This article assesses the effectiveness of this program
by way of students’ perception of the utility of each component.
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We are now well into the twenty-first century, and the vast majority of us in the West have
come to rely on the computer to perform the mechanical part of our writing. To no lesser extent,
native Chinese academics and professionals too have transitioned to writing on the computer
keyboard. Given the enormous time and effort required for students to write Chinese characters
by hand, it is surprising that the CFL field has not yet been pressured to liberate students from
the tedium of writing characters by hand in favor of the computer keyboard. It is widely be-
lieved that writing on the computer will erode our ability to write by hand (just as doing calcula-
tions on a calculator will erode our own mental ability to calculate) — and this has been proven to
be true even for native Chinese. But we may ask: So what? This is not a flippant question, but a
serious one. In other words, what kind of impact would writing on the computer as opposed to
writing by hand have on Chinese L2 learners? Would writing on the computer reduce the quality
of the written product? Would it erode the learners’ ability to produce text? Would it negatively
impact on the learners’ ability in other language skills - particularly reading? If we have empiri-
cal evidence to answer the last three questions in the negative, then we may ask: If the only
negative consequence of allowing students to write on the computer is that they will no longer be
able to write by hand, how serious a problem is that?

To date, only one study on this subject has been published in the JCLTA. In “‘Penless’ Chi-
nese language learning: a computer-assisted approach” (Xu and Jen 2005), the authors compare
the learning effectiveness of having students write on the computer vs. by hand. Data from this
study indicate that students who learn to write on the computer perform better in character rec-
ognition as well as production.” Moreover, there is some evidence — though not solidly docu-
mented — that the “penless” learners also perform better in aural-oral tasks. It is not clear if the
enhanced performance of the “penless” learners can be attributed only to applying their freed-up
time (not used for practicing writing by hand) to other learning tasks, or if there are more subtle
connections between the writing method and the learning efficiency. While the results of this
single study should not be considered definitive, this study has opened up a new frontier in
which further empirical research could potentially transform the way we teach CFL reading and
writing.

Recommendations for Future Research

Among the topics covered in the foregoing survey of studies published in America, the two
broad areas where further research is likely to yield results that can help boost the success rate of
Western learners in mastering Chinese reading are: 1) The process by which natives of phonetic-
script languages read the Chinese script; and 2) Utilization of computer technology to increase
learning effectiveness. For example, computer dictionaries and reading aids such as Wenlin,
Clavis Sinica, and 411117 have been available for quite some time now. We have the impres-
sion that they are widely used, but there is to date no empirical study on their effect on the learn-
ing process.

*The character-production aspect of the comparison between the two groups was not carried out with the two groups
“writing” in exactly the same way. The “penless” group wrote on the computer (typing in romanization and select-
ing the correct character from a number of choices), and the control group wrote by hand. Therefore, the two groups
were not being compared on a level playing field, which renders the claim that one group outperformed the other in
character production dubious.
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It has been said that Americans tend to be insular, and one reflection of that is the fact that
Americans in general are neither interested nor proficient in foreign languages. Those of us who
devote our lives to foreign language teaching might think that this assessment cannot possibly
apply to us, but one thing that we can do to break out of our own insularity is to examine how
peoples of other nations succeed in mastering foreign languages. We probably don’t need to dig
very deep to find some of the answers. These may be as simple as starting foreign language
studies early, allocating more class hours to foreign language studies in the curriculum, studying
the language with concentrated effort (rather than spreading effort over four or five academic
courses concurrently), and even plain old-fashioned studying hard and memorizing passages.
Other answers will no doubt require more sophisticated research in the realm of psycholinguis-
tics and sociolinguistics. The examples that are likely to be most useful for our inquiry are those
from the learning of non-cognate languages or fundamentally different types of orthography,
such as the acquisition of English by Chinese, Koreans, and Japanese, and the acquisition of
Asian languages by Russians and other peoples from the former Soviet bloc (who have good
track records). In sum, our research should extend beyond the teaching of CFL to Westerners to
encompass the teaching of other foreign languages in various different cultures.

In our own backyard, there is now a small but growing contingent of successful L2 readers
and writers of Chinese, whose proficiency approaches that of natives. We in the TCFL profes-
sion are naturally aware of our own students who have attained “professional functionality,” or
even near-native proficiency, for they are the precious few who bring us pride and joy. While
we would like to believe that they are the products of our fine teaching, I myself, in all honesty,
must concede that they produced themselves with some help from us. Recently, some concrete
evidence has surfaced that a significant proportion of the successful learners are indeed self-
made. Several months ago, I discovered a group of Western Chinese bloggers (mostly Ameri-
cans) by reading their written works on the internet. My preliminary research into this group
indicates that they tend to be quite individualistic, and many have learned Chinese by unconven-
tional paths and therefore had slipped under the academic radar screen. Now that non-traditional
language learning resources are increasingly available, that China has become wide-open to for-
eign students, and foreigners are able to freely associate with native Chinese in China, it stands
to reason that there are alternatives to the conventional academic path to achieve high-end profi-
ciency in Chinese. Because many of these bloggers have attained high-end functionality in Chi-
nese without formal training in programs recognized to be superior, they could be fertile ground
for CFL research.'” As teachers, we tend to focus more of our research attention on the % side
of the Z{“# enterprise than the %% side. Among the Chinese bloggers, we have some successful
Chinese L2 learners whose #{“# experience has been predominantly in the % side. In future
research, we would do well to strike a better balance between #{ and %% than we have so far, and
to use as research subjects the learners who have achieved high-end proficiency, both the self-
made ones and those who have come through the conventional academic path.

' The bloggers’ writing proficiency can be assessed from their online postings. Assessment of their proficiency in
the other language skills is only from a couple of “voice blogs” and from my correspondence with them. The evi-
dence is anecdotal and scanty, and therefore assessment of their proficiency other than in writing is only inferred and
imprecise.
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This paper is primarily an analysis of articles relevant to L2 acquisition of the Chinese script
published in the JCLTA, and does not pretend to have surveyed all research and scholarship done
in the U.S. Aside from studies published in other academic journals, a significant lacuna is dis-
sertations.'' And of course this study has neglected all the scholarship published outside of the
U.S., for which I extend my sincere apologies. I can only hope that this limitation of the present
paper will be remedied by colleagues in other parts of the world in the near future.

References:

Note: Since 58 of the 65 references below are articles published in the Journal of the Chinese
Language Teachers Association (JCLTA), the title of the Journal will be omitted from individual
citations. Therefore, if no journal title is cited after an article title, it is assumed to be from the
JCLTA.

Alber, Charles. 1989. The most common list of 3000 most commonly-used characters and their
phonetics. 24.1:97-104.

Ashworth, David. 1970. The linguistics of Chinese writing. 5.1:8-14.

Astor, Wally G. 1970. A phonetic-inductive approach to Chinese character recognition. 5.2:30-
66.

Barnes, Dayle. 1970. Writing in Chinese. 5.1:1-7.

Bryant, Daniel. 1992. The why and why not of Pinyin--A response to DeFrancis. 27.1/2:111-
114.

Carr, Michael. 1981. Pedagogy, radicals, and grapho-semantic fields. 16.3:51-66.

Chan, Marjorie & Baozhang He. 1988. A study of the one thousand most frequently used Chi-
nese characters and their simplification. 23.3:49-68.

Chan, Thomas A. 2003. Character Sets and Characters: The Basis of Chinese Language Com-
puting. 38.2:87-108.

Chang, Su-chen. 1976. Reduction in number of Chinese characters. 11.3:187-191.

Chen, Virginia. 1977. Simplified characters in the People's Republic of China, Japan, Singapore,
and Taiwan. 12.1:63-75.

Chiang, % B} % . 1998. I@Fﬁr‘%l'lﬁ, F, ﬂléﬁ?ﬁ FOAE IR TR SR 20 % 53 . 33.1:17-30.

Chiang, Mien-hwa. 2002. An Investigation of Students’ Perspectives on Chinese Language
Learning. 37.1:43-64.

Chin, Tsung. 1973. Is it necessary to require writing in learning characters?. 8.3:167-170.

Chin, Tsung. 1987. The calligraphy course-- An experience for exchange. 22.3:73-84.

Ching, Nora & Eugene. 1975. Teaching the writing of Chinese characters. 10.1:20-24.

Chu, Yu-kuang. 1974. Perception of Chinese characters-- An experimental study. 9.2:57-65.

DeFrancis, John. 1990. The way of Pinyin grapheme selection. 25.3:1-14.

DeFrancis, John. 1996. Chinese lexicography at the crossroads. 31.3:1-9.

Douglass, Bruce. 1969. How many characters Chinese know. 4.3:88-110.

Everson, Michael E. 1988. Speed and comprehension in reading Chinese-- Romanization vs.
characters revisited. 23.2:1-20.

" Two dissertations — Hayden 2004 and Hayes 1987b — are cited in the references. The author of the first one - Jef-
frey J. Hayden - is a participant at this conference.

17



Everson, Michael E. & Chuanren Ke. 1997. An inquiry into the reading strategies of intermedi-
ate and advanced learners of Chinese as a foreign language. 32.1:1-20.

Everson, Michael E. 1998. Word recognition among learners of Chinese as a foreign language:
investigating the relationship between naming and knowing. Modern Language Journal 82:
194-204.

Hayden, Jeffrey J. 2004. Why Johnny Can Read Chinese: Working Memory, Cognitive Proc-
esses, and Reading Comprehension. Ph.D. dissertation, University of Hawaii.

Hayes, Edmund B. 1987a. The relationship between Chinese character complexity and charac-
ter recognition. 22.2:45-58.

Hayes, Edmund B. 1987b. An Investigation of the Amount of Phonological Encoding vs. Visual
Processing Strategies Employed by Advanced American Readers of Chinese Mandarin and
Native Chinese Readers. Ph.D. dissertation. The Ohio State University, Columbus.

Hayes, Edmund B. 1990. The relationship between word length and memorability among non-
native readers of Chinese Mandarin. 25.3:31-42.

Ho, Shang H. 1976. Comments on teaching Chinese reading. 11.1:52-57.

Honey, David B. 1989. The word behind the graph in classical Chinese-- Three notes on the
logographic writing system. 24.3:15-26.

Index to the Journal of the Chinese Language Teachers Association (Online searchable index,
1966-present, updated with each issue). http://clta.osu.edu/search/.

Ke, Chuanren. 1996. An empirical study on the relationship between Chinese character recogni-
tion and production. Modern Language Journal 80: 340-349.

Ke, Chuanren. 1998. Effects of Strategies on the Learning of Chinese Characters Among For-
eign Language Students. 33.2:93-112.

Lee, Yo-an & Keiko Samimy. 1997. Beliefs about language learning: Perspectives of first-year
Chinese learners and their instructors. 32.1:40-60.

Li, Audrey. 1998. Steps towards reading Proficiency: Progressive Readings. 33.3:79-96.

Light, Timothy. 1975. Controlled composition and reading. 10.2:70-79.

Light, Timothy. 1976. Comparative reading speeds with romanized and character texts. 11.1:1-
10.

Lin, Yi. 2000. Vocabulary Acquisition and Learning Chinese as a Foreign Language. 35.1:85-
108.

Liu, Irene. 1983. The learning of characters-- A conceptual learning approach. 18.2:65-76.

Liu, Songhao 2287, 2001. ¥ RIFEBCREWI U T BH%. 36.2:63-78.

Lu, Bingfu. 1997. Computer-aided training in reading Chinese. 32.2:57-74.

Ma, SSEEHFIN. 1997, R S WFFUSLEE 5 5 -- DL HeR A . 32.2:107-112.

Mair, Victor. 1996. Remarks on a lexicography panel. 31.3:56-68.

McGinnis, S. 1995. Student attitudes and approaches in the learning of written Chinese. Paper
presented at the Annual Conference of the American Association for Applied Linguistics,
Long Beach, CA., March 1995.

Mickel, Stanley. 1980. Teaching the Chinese writing system. 15.1:91-98.

Mou, Sherry J. 2003. Integrating Writing into Elementary Chinese. 38.2:109-136.

Ng, Sally M. 1976. The phonetic aspect of character simplification. 11.3:179-186.

Rohsenow, John S. 1996. The “Z.T.” experiment in the P.R.C. 31.3:33-44.

Roy, Gilbert. 1974. Teaching the blind to read Chinese. 9.3:134-136.

Sariti, A. W. 1968. Chinese grapholinguistics. 3.1:1-17.

18



Sergent, Wallace K. & Michael E. Everson. 1992. The effects of frequency and density on
character recognition speed and accuracy by elementary and advanced L2 readers of Chinese.
27.1/2:29-54.

Shen, Helen. 2000. The Interconnections Of Reading Text Based Writing And Reading Com-
prehension Among College Intermediate Learners Of Chinese AS A Foreign Language.
35.3:29-48.

Tong, John. 1976. Human bodily gestures and the formation of Chinese characters. 11.1:39-47.

Walker, Galal. 1984. Literacy and reading in a Chinese language program. 19.1:67-84.

Wang, Fred. 1972. Problems in reading Chinese. 7.3:116-123.

Xiao, Yun. 2002. The Effect of Character Density on Learning Chinese as a Foreign Language.
37.3:71-84.

Xu, Ping & Theresa Jen. 2005. “Penless” Chinese Language Learning: A computer-Assisted
Approach. 40.2:25-42.

Yang, Jun. 2000. Orthographic Effect on Word Recognition by Learners of Chinese as a For-
eign Language. 35.2:1-18.

Yao, Tao-chung. 1995. A computer-adaptive test for reading Chinese (CATRC)-- A prelimi-
nary report. 30.1:75-86.

Yao, Tao-chung & Yuehua Liu. 1997. (1 3CWriiiisiS ) Integrated Chinese. Boston: Cheng
and Tsui.

Yao, Ted & Mark Peterson. 1986. Chinese character tutor-- An example of Chinese language
instruction using personal computers. 21.2:1-18.

Yin, John Jinghua E5CHE. 2003, 3 [ K 5% A 124 0 I A R 16 7 1k -- 1n) A T A 4
38.3:69-90.

Yin, John Jing-hua. 2002. P2 %%, 37.2:113-122.

Yu, Hsiao-jung and George Michaels. 1998. CyberChinese, a Multimedia Aid for Elementary
Chinese Language Instruction: Overview and Evaluation. 33.3:39-50.

Zhang, Juli. 1994. Three methods of determining stroke economy of the simplified characters.
29.1:41-48.

Zhang, Juli. 1995. The tendency toward simplification in Chinese characters-- A study of corre-
lation coefficients. 30.1:53-64.

Zhang, Meiqing 5557, 2001. #EEEATRE BB 7R, 36.2:55-62.

19



