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Abstract. A solid knowledge of Chinese characters plays an important role in
Chinese reading. Essentially, Chinese characters, a graphic- based orthographic
rule, are much different from the words of an alphabetic language, such as Eng-
lish, French, etc. The uniqueness of Chinese characters make it is extremely dif-
ficult for most of the CFL/CSL learners no matter what their nationalities are.
In this paper we developed a Chinese character learning system based on a cog-
nitive-interactive perspective to help CFL/CSL learners learn Chinese charac-
ters. The results of a preliminary survey show that most of the surveyed CSL
learners approved the learning system’s design rationale as well as made posi-
tive comments on the system learning effect upon their Chinese character
knowledge construction.

Keywords: Chinese character, romantic radicals, Chinese as a foreign/ second
language (CFL/CSL), cognitive-interactive.

1 Introduction

Students’ reading abilities play an important role in their academic achievement.
Undoubtedly, reading is a key for anyone to acquire knowledge of the literature
world, particularly for students. Moreover, there is a growing recognition that reading
provides important opportunities for second language (L2) development [1], espe-
cially for learners in a language setting with limited L2 resources [2]. Many studies
show that foreign language (FL) learners’ metalinguistic awareness [3] which in-
cludes the awareness of phonological regularity, orthographic regularity [4], and mor-
phological regularity [5] strongly affects FL learners’ reading development. However,
most of the related studies have been conducted with alphabetic language, such as
English and French, “could those findings also apply to learning to read Chinese for a
CFL learner?” is an issue worthy of further consideration and have drawn many
researchers’ attention.
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Chinese characters, essentially a graphic- based orthographic rule, are much differ-
ent from the words of an alphabetic language, such as English. Unlike the case of an
English word in which the sound is encoded in all letters, an English reader can guess
the pronunciation of an unknown English word via the relation between the letters and
the corresponding sounds. Chinese characters are made up of strokes. Strokes are then
combined in such a way as to form structure that can be called “radicals.” The knowl-
edge of the structure of a Chinese character is therefore important for beginning
learners to identify the made up radicals of a Chinese character [6]. Furthermore,
there are two kinds of radicals: semantic and phonological, the former gives a cue to
the meaning of the character and the latter gives a cue to the pronunciation of the

compound. For instance, in the character /& [qingl] “pure, clear”, ?[shui3] “water” is

the semantic radical, and & [qingl] “blue, green” is the phonetic radical. Based on

Kang’s study [7], about 80% to 90% of Chinese characters comprise a semantic radi-
cal and a phonological radical. According to Shu, Chen, Anderson, Wu, and Xuan [8],
the semantic cueing function of the semantic radical in a Chinese character is stronger
than the phonological cueing function of the phonetic radical. In addition, recent stud-
ies have shown that the radical is an important processing unit for children in process-
ing Chinese characters [9] as well as for adult skilled readers in recognizing Chinese
characters [10].

Because of the remarkable difference between Chinese and other alphabetic lan-
guage, the uniqueness of Chinese characters makes it difficult for most of the
CFL/CSL learners to recognize the written Chinese text no matter what their nation-
alities are [11]. To deal with the language barrier, some researchers emphasized the
importance of explicit instruction on positional regularities of both semantic and pho-
netic radicals [9]. “Concentrated character learning method” is another popular new
Chinese character teaching method in which characters with the same semantic radi-
cals or phonetic radicals are taught together [12]. Lam, Ki, Law, Chung, Ko, Ho, and
Pun [13] designed a computer-assisted Chinese character learning software based on
the knowledge of the structure of Chinese characters as well as radicals (both seman-
tic and phonological). Although Lam’s software got supportive evidence on the feasi-
bility, the results of classroom experiment also revealed the importance of contextual
way of teaching Chinese characters. The problem found in Lam’s study also can be
found in other web-based Chinese character learning system. Based on Lan’s study
[14], most of the computer-assisted Chinese character learning system much focused
on the instruction of radicals and stroke order rather than embedded the essential
knowledge of Chinese character in meaningful context has led to less self-learning
effect.

The deal with the problem of decontextualized Chinese character learning, this cur-
rent study applied cognitive perspective to design a two-way interactive Chinese
character learning system in which CFL beginning learners first learn the essential
knowledge of Chinese character such as character structure and radicals and then
apply the learned knowledge to comprehend a meaningful context. The following
sections briefly describe the Chinese character learning system, and finally present
conclusions.
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2 Cognitive Chinese Character Learning System (CCCLS)

CCCLS was designed based on a cognitive-interactive perspective. Based on Carroll
[15], a FL learner will effectively learn the target language (here means Chinese) in
an interactive learning mode in which all the learning materials are divided into sev-
eral small units, the FL learner first learn the lower level linguistic skills such as
words and phonological rules and then is given a meaningful context to apply what
has learned to comprehend the written text in the target language (Fig. 1 shows the
interactive model). The beta version of CCCLS consists of 5 units and each unit in-
cludes 3 Chinese characters which all contain a common radical. At the beginning, the
knowledge of Chinese character structure is introduced via animation and interactive
manipulation (Fig. 2 shows an example). Then, the CFL learners learn the materials
unit by unit. Besides, the learning flow of each unit is as the following: (1) radical; (2)
characters related to the radical; (3) words and sentences related to the characters; (4)
comprehension of a meaningful context. After the CFL learners finish all the learning
activities of each unit. A summative assessment will be.
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Low-level Skills
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Fig. 1. The interactive model of Chinese character learning system
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Fig. 2. The instruction on the structure knowledge of Chinese characters

2.1 Radical Instruction

Each radical is introduced via sound, related characters with the radicals based on the
approach of concentrated character learning method, and the animation of the radial.
Fig. 3 shows an example of radical instruction.
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Fig. 3. An instruction example of a semantic radical A [reng2] “person” with character origin
animation

2.2 Character Instruction

The instruction followed the radical instruction is about 3 characters with the radical
taught in the unit. For instance, the radical taught in unit 1 is A [reng2] “person”, and

the 3 introduced characters are 3 [1ai2] “to come”, ftf [tal] “he”, and ¥R [ni3] “you”.

In addition to the same functions as shown in radical instruction interface, “word” and
“sentence” made up by the character will be also shown to depict how the target char-
acter used in context. Fig. 4 shows an example of the character instruction interface.
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Fig. 4. An instruction example of a character’g [lai2] “to come” with the semantic radical A
[reng2] “person”

2.3 Interactive Practice

After the CFL learners finish the character learning, CCCLS provides them with an
interactive practice activity to strengthen the learning effect. The practice includes
radical recognition, character meaning, and character usage. Fig. 5 shows an example
of radical recognition. The screen will shown a learned character and ask the CFL
learner to choose the correct radical of the character.
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Fig. 5. An interactive practice on radial recognition
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2.4 Meaningful Context

A meaningful context with the corresponding sentence will be shown to the CFL
learners after they finish the learning activity of lower level Chinese skills such as
radical, characters, and words. The CFL learners will be asked to apply what they
have learned to comprehend the meaning of the context even some characters in the
sentence are new to them. Fig. 6 shows an example of an authentic context of four
friends having a picnic in a park.

T - e |

Fig. 6. An authentic context of four friends having a picnic in a park to depict the usage of

character & [1ai2] “to come”

2.5 Summative Assessment

After the CFL learner accomplishes the learning mission, a summative assessment is
administered online. In the assessment, items on each activity (such as radical, charac-
ter, and meaningful context) will be used to measure CFL learners’ mastery of all the
taught materials which are including radicals, characters and their usage in meaning-
ful context. CCCLS will keep the learning and test records of each CFL learner. The
information can help individual learner understand their learning status as well serve
as a reference framework for CFL teachers to develop an adaptive teaching program
for each individual CFL learner.

3 Conclusion

The Beta version of CCCLS was evaluated by four Americans with basic Chinese
language skills. The evaluation focused on several dimensions which include the
instruction flow, material introduction, teaching strategies, interactive practice, and
individual learning effect. All of the reviewers represented their satisfaction with the
learning effects of CCCLS, as well as gave positive comments about all the dimen-
sions. However, all of them also suggested that CCCLS should expand its materials
bank. They indicated that CCCLS will contribute more to CFL learners’ Chinese
reading development if there are more radicals and characters included. Based on the
positive comment got from those American reviewers, the future work will focus on
the development of learning materials of CCCLS as well as the conduction of a prac-
tical experiment to evaluate its learning effect on CFL learners’ reading development.



564 Y.-J. Lan et al.

Acknowledgments. This research was supported by the grants from the National
Science Council, Republic of China, under contracts nos. NSC 97-2511-S-152-012-
MY3, NSC 96-2520-S-003-012-MY3, and NSC 97-2631-S-003-002.

References

1. Day, R.R., Bamford, J.: Extensive Reading in the Second Language Classroom. Cam-
bridge University Press, Cambridge (1998)

2. Gehard, J.G.: Teaching English as a Foreign or Second Language. University of Michigan
Press, Ann Arbor (1996)

3. Nagy, W.E., Anderson, R.C.: Metalinguistic awareness and literacy acquisition in different
languages. In: Wagner, D., Venezky, R., Street, B. (eds.) Literacy: An International Hand-
book, pp. 155-161. Garland, New York (1999)

4. Berninger, V.W.: Introduction to the Varieties of Orthographic Knowledge 1: Theoretical
and Developmental Issues. In: Berninger, V.W. (ed.) The Varieties of Orthographic
Knowledge 1: Theoretical and Developmental Issues, pp. 1-25. Kluwer, The Netherlands
(1994)

5. Tyler, A., Nagy, W.E.: The Acquisition of English Derivational Morphology. J. Memory
and Language 28, 649-667 (1989)

6. Taft, M., Chung, K.: Using Radials in Teaching Chinese Characters to Second Language
Learners. Psychologia 42, 243-251 (1999)

7. Kang, J.S.: Analysis of Semantics of Semantic-Phonetic Compound Characters in Modern
Chinese. In: Chen, Y. (ed.) Information Analysis of Usage of Characters n Modern Chi-
nese, pp. 68—-83. Shanghai Education Publisher, Shanghai (1993)

8. Shu, H., Chen, X., Anderson, R.C., Wu, N., Xuan, Y.: Properties of School Chinese: Im-
plications for Learning to Read. Children Development 74, 27-47 (2003)

9. Ho, C.S.H.,, Ng, T.T., Ng, W.K.: A “Radical” Approach to Reading Development in Chi-
nese: The Role of Semantic Radicals and Phonetic Radicals. J. Literacy Research 35(3),
849-878 (2003)

10. Taft, M., Zhu, X.-P.: Submorphemic Processing in Reading Chinese. J. Experimental Psy-
chology: Learning, Memory, and Cognition 23, 761-775 (1997)

11. Shen, H.H.: An Investigation of Chinese-character learning strategies among non-native
speakers of Chinese. System 33, 49-68 (2005)

12. Tian, B.-N.: The Concentrated Character Learning Method: A Primary School Reading In-
struction Reform Project. In: The Proceedings of the Third International Conference of the
Language Education Institute, Hong Kong (1987)

13. Lam, H.C,, Ki, W.W., Law, N., Chung, A.L.S., Ko, P.Y., Ho, A.H.S., Pun, S.W.: Design-
ing CALL for learning Chinese Characters. J. Computer Assisted Learning 17, 115-128
(2001)

14. Lan, Y.J.: The Content Analysis Checklist of Web-based Learning Materials of Chinese as
a Foreign Language Based on a Social Cognitive Perspective. Technical report, Corporate
Synergy Development Center, Taipei (2008)

15. Carroll, D.W.: Psychology of language. Foreign Language Teaching and Research Press,
Beijing (2000)



	A Cognitive-Interactive Approach to Chinese Characters Learning: System Design and Development
	Introduction
	Cognitive Chinese Character Learning System (CCCLS)
	Radical Instruction
	Character Instruction
	Interactive Practice
	Meaningful Context
	Summative Assessment

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




