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Abstract

The present study gauges effective strategies for recognizing
characters and words by learners of Chinese as a foreign language.
Besides answering background questions, 203 participants completed
a questionnaire, a vocabulary recognition test, and a vocabulary
checklist. The vocabulary test was found to be valid and reliable, and
six categories of learning strategies were generated from the
questionnaire. With the two background variables of language
proficiency and language environment (studying abroad versus
studying at home), the six strategy categories explained 48% of the
variance in vocabulary recognition. Specifically, “frequent meaningful
interaction with characters and words” positively predicted
vocabulary recognition, whereas “focusing on character orthography”
and “focusing on character pronunciation” negatively predicted it.

The individual strategy of typing characters positively predicted
vocabulary recognition, whereas using Pinyin to help remember
pronunciation negatively predicted it. Pinyin can facilitate vocabulary
recognition through typing characters yet may hinder it if excessively
relying on Pinyin for pronunciation.

1. Introduction
The present study aims to gauge the effective application of

learning strategies for the recognition of characters and words by
learners of Chinese as a foreign language (CFL). This study is of great
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relevance to the CFL field because characters and words assume
critical roles in the instruction and learning of the Chinese language.

In Chinese, characters are the smallest free-standing written units,
yet they do not correspond to words in a straightforward manner.
Characters are separated by spaces, while words are not. A character
may or may not be a word, whereas a word may be composed of
single or multiple characters. Because Chinese syntax rules are simple
(Kalgren, 1949), characters and words play a significant role in
conveying meaning (Hoosain, 1991).

Yet character and word recognition is extremely difficult for CFL
learners who are native speakers of Roman alphabetic languages.
Specifically, Ke (1998a) reported that in an earlier study, Everson had
found that beginning CFL learners “could only...correctly identify
the meaning of 58.0 percent of the characters they were taught” (p.
92). Everson and Ke (1997) found that even intermediate students
encountered great vocabulary difficulties when reading authentic
news.

Hence, the identification of the effective application of strategies
for character and word learning will enable students to monitor their
learning processes and support instructors in developing effective
pedagogical methods. It is relevant to base the present study on the
existing literature on background variables, strategies for learning
characters and words, and the gauging of vocabulary knowledge.

2. Literature Review

A review of background variables reveals important ones in
strategy application, and a review of strategies for learning characters
and words clarifies our current knowledge in this field. In addition, a
literature review regarding the measurement of vocabulary knowledge
provides guidance in designing vocabulary test for this study.

2.1 Background Variables

Learning strategies are related to diverse background variables.
Summarizing the existing research on the application of learning
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strategies, Nambiar (2009) listed “variables like proficiency, learning
environment, ethnicity, age, gender, learning styles, motivation, and
beliefs” (p. 137). She concluded from the existing research that “the
level of proficiency of a learner does influence learning strategy use
while environment helps determine how a learner learns and what
strategies are employed to enhance learning” (p. 144). Hence, these
two background variables are crucial to strategy application.

Learning environment may be related to different circumstances.
For example, Churchill and Dufon (2006) pointed out that “there are
perhaps few contexts as potentially rich and complex as study
abroad” (p. 1). They abbreviated studying abroad as SA and studying
at home as AH.

2.2 Strategies for Learning Characters and Words

2.2.1 Frequently used strategies

Various researchers have studied CFL learners’ frequently used
strategies for character learning. McGinnis (1999) found at the
beginning level, “students generally resort to more idiosyncratic
methodology, ranging from the very creative (personally concocted
stories) to the very mechanical (rote repetition)” (p. 161). Yin (2003)
conducted a survey on character learning strategies with CFL learners
at different proficiency levels. Yin found that participants ranked
difficulties in the following order (from high to low): writing,
remembering pronunciation, and getting the meaning of characters.
In addition, he found several commonly used strategies. Specifically,
in learning how to write characters, the most frequently used learning
strategies were copying characters and learning components. In
learning character pronunciation, the most common strategies were
using Pinyin (Romanization to assist in pronunciation) and reading
aloud. In learning character meaning, the most frequently used
strategies involved learning characters in context and using the
knowledge of radicals (Yin, 2003). Shen (2005) synthesized others’
research and summarized that “rote memorization, graphic cues,
context cues, and knowledge of radicals are all used in learning
characters” (p. 53). Defining “orthographic-knowledge-based
learning strategies” as using “the three aspects of radical knowledge,
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graphemics, semantics, and phonetics, as cues to encode character,”
Shen concluded that CFL learners frequently used these strategies (p.
01).

Researchers have also explored the effects of background
variables on strategy application. First, studies have shown that
proficiency influences the application of learning strategies. Shen
(2005) found that with the improvement of language proficiency,
“students have acquired more orthographic knowledge and the
application of this knowledge in acquiring new vocabulary becomes
more automatic” (p. 60). Second, Jin (2006) found that, at
the beginning level, the application of learning strategies was
influenced by CFL learners’ first languages.

2.2.2 Perceptions of effective learning strategies

Ke (1998b) studied students’ perceptions of the effectiveness of
character learning strategies and the effects of perception on
character learning. Gathering data from CFL learners who had just
completed one year of study, Ke found that these learners perceived
the following practices to be effective: learning semantic and
phonetic radicals, writing characters, and learning characters in
words. He also found that some perceptions predicted vocabulary
knowledge. As for language background, Ke (1998b) did not find
major differences between groups of heritage and non-heritage
learners in their perception of effective strategies on character
learning.

Wang and Leland (2011) studied first-year CFL learners’
perceptions of character learning. They found that learning characters
in isolation, in context, and in social context were perceived to
support character recognition in different ways.

Although research has mainly focused on strategies for learning
characters and words, limited studies have directly targeted the
effective application of strategies. The main barrier lies in the lack of
a valid and reliable vocabulary test to gauge vocabulary knowledge
among students with different backgrounds.
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2.3  Vocabulary Knowledge
2.3.1 Evaluation of English vocabulary knowledge

In designing vocabulary tests for English words, it is
important to consider frequency and context. Nation (1983) designed
a test for English vocabulary in which “each section of the test
consists of six words and three definitions” (p. 14). The choice of the
tested words was guided by “the statistical distribution of vocabulary”
(p. 17), while “the definitions in the test use words from a higher
frequency level than the tested words” (p.15). Reed and Chapelle
(2001) pointed out that “a vocabulary test should require learners to
perform tasks under contextual constraints” (p. 1).

2.3.2 Evaluation of Chinese vocabulary knowledge

Researchers have designed their own tests to evaluate
vocabulary knowledge for CFL learners. For vocabulary tests
focusing on word recognition, researchers often have chosen learned
words as tested words and asked students to provide meanings in
their first language and to provide pronunciations in Pinyin. The
tested words stood alone in studies by Ke (1998b) and by Shen and
Ke (2007), while they were contextualized in sentences in a study by
Shen (2003).

However, in order to test vocabulary knowledge for CFL learners
with various native languages and with different learned vocabulary, a
vocabulary test needs to be designed and then evaluated in terms of
its validity and reliability.

2.3.3 Variables influencing vocabulary knowledge for CFL
learners

Previous studies have analyzed the effects of background
variables on vocabulary knowledge for CFL learners. First, language
proficiency clearly influences vocabulary knowledge. Intermediate
CFL learners still face vocabulary difficulties in the reading process
(Everson & Ke, 1997; Lee-Thompson, 2008), whereas advanced
learners are more competent in vocabulary knowledge (Everson &
Ke, 1997). Second, in terms of learning environment, Hayden (1998)
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found “a certain amount of gain in reading ability resulting from a
study abroad experience” (p. 22).

Third, with regard to the language background of heritage and
non-heritage learners, Ke (1998a) found that among first-year CFL
learners, the two groups did not differ in their “performance on
Chinese character recognition and production” (p. 91). Xiao (2006)
studied heritage and non-heritage students in a “high beginning level”
Chinese course (p. 49), and she found no significant differences
between the two groups on “vocabulary quizzes, character writing, or
reading comprehension...” (p. 52).

2.4 Research Question

Limited study has been carried out to measure effective
strategies to learn characters and words by CFL learners. The present
study addresses that gap. To simplify the research, the present study
focuses on language proficiency and learning environment (i.e., SA
and AH) as two background variables. In addition, since there is a
significant difference between learners’ abilities to recognize and
produce characters (Ke, 1990), it is important to separate these two
aspects of character learning and to focus on character recognition.
The major research question is as follows: What are effective learning
strategies for character and word recognition by CFL learners with
varying proficiency levels in different learning environments? In
order to identify generally effective learning strategies, this study
includes students with varying proficiency levels studying in two
environments: studying at home in the U.S. and studying abroad in
China.

3. Materials and Methods
31 Instruments

3.1.1 Background informationz

Twelve background questions were designed to solicit background
information, and they provided a general picture of the participants.
The following background questions were directly related to the
research question of this paper and are further analyzed in
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subsequent sections. Self-reported language proficiency was elicited
through questions on language proficiency and number of characters
recognized. The students’ current learning environments were elicited
through the question, “In which university are you studying Chinese
nowr”

3.1.2 Questionnaire

A questionnaire was designed on the basis of findings from a
study by Wang and Leland (2011). In particular, the questionnaire
examined the learning of characters and words in isolation, in
linguistic context (i.e., words, phrases, sentences, and paragraphs),
and in social interaction with other people. Next, the questionnaire
was modified based on a pilot study with three students. Then, the
questionnaire was further modified based on feedback from several
experts in the field of Chinese language instruction. Finally, the
questionnaire incorporated some optimal methods for word learning
(Liu, 2000). For example, Liu suggested the method of teaching
words that are semantically related.

The questionnaire on character and word recognition consisted
of 36 items. Please refer to Appendix A for the original background
questions and the questionnaire.

Each questionnaire item used a Likert scale of five choices:
“strongly agree,” ‘“agree,” “neutral,” “disagree,” and “strongly
disagree.” Each of these items was assigned a score, with “strongly
agree” equaling five points, “agree” equaling four points, “neutral”
equaling three points, “disagree” equaling two points, and “strongly
disagree” equaling one point. Hence scores less then three indicated
that the item was not frequently used by participants.

3.1.3 Vocabulary test

Thirty multiple-choice questions were designed to test students’
knowledge of characters and words. For each question, a statement
was provided with one tested vocabulary item missing. Participants
were required to choose the missing tested item from five choices:
the correct answer, the three distracters (incorrect choices), and the
last option “I do not know.” The last option reduced the possibility
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for students to randomly choose an answer if they did not know it.
As to distracters, some sounded similar to the correct choice: B [yOu,
have] andX [you, again]; some distracters looked similar: Ek[bi,

compare] and BE[cl, this]. The first ten questions were designed to
test the vocabulary knowledge of beginners, the second ten questions
to test that of intermediate learners, and the last ten questions to test
that of advanced students. Please refer to Appendix B for the test.

The designing of the test items and distracters was guided to
some extent by the wordlists from an official Chinese language
proficiency test: Hanyu Shuiping Kaoshi (HSK). According to the HSK
test outline (Testing center of Beijing Language University, 2000),
there are four HSK Wordlists: Wordlist One has 1,033 wotds,
Wordlist Two 2,018 words, Wordlist Three 2,202 words, and
Wordlist Four 3,569 words. Wordlists One, Two, and Three target
beginning and intermediate CFL learners, while Wordlist Four targets
advanced learners. Many tested words and distracters for the first 20
questions were taken from HSK Wordlists One, Two, and Three,
while some tested words and distracters for the last 10 questions were
taken from HSK Wordlist Four.

The designing of the vocabulary test took contexts of language
use into consideration. Generally speaking, beginning CFL learners
use the language in daily communication, intermediate CFL learners
read about extended aspects of daily topics and begin to tackle
abstract concepts, and advanced learners handle the language in a
variety of social, cultural, economic, and environmental contexts.
Correspondingly, the first ten questions included everyday topics,
such as self introduction, talking about family members, comparing
day-to-day weather, estimating distances, going to hospitals, mailing
letters, and giving directions; the second ten questions included
sentences talking about majors, registering for courses, traveling,
visiting museums, commenting on living standards, and talking about
computers; and the last ten questions covered a wide range of topics
on abstract issues.

For each multiple-choice question, the correct answer equaled
one point, and the other choices equaled zero points. All the
questions were totaled in the variable zesz.
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3.1.4 Vocabulary checklist

Reed (1988) pointed out “a checklist test, then, has much to
recommend it as a broad measure of vocabulary knowledge,
especially if it incorporates a correction procedure for overrating” (p.
23). The present study used a checklist to ask students to gauge
different aspects of vocabulary knowledge in order to reduce
overrating. Specifically, for each word, students had four choices,
with each having a different point value: “I know both the meaning
and pronunciation of this word” (two points), “I only know the
meaning of this word” (one point), “I only know the pronunciation
of this word” (one point), and “I don’t know this word” (zero
points).

For the checklist of vocabulary knowledge, there were a total of
28 words with seven words chosen from each of the four HSK
wordlists. Please refer to Appendix C for the checklist of vocabulary
knowledge. The 28 words were quantified in the variable check/ist.

3.1.5 Summary of all the instruments

The background questions, the questionnaire, the vocabulary test,
and the checklist were put into a website with two additional open-
ended questions: 1) “Do you have other comments concerning the
recognition of Chinese characters and words?” and 2) “Have you
taken HSK tests? If so, what level test have you taken and what is
your score?” All together there were 108 questions, which will be
referred to as the survey in the following paper. There were two
versions of the survey, one with simplified characters and the other
with traditional characters.

Nearly all the CFL learners from one university in the U.S. took a
placement test developed by Brigham Young University. The total
number of participants from that university was 68.

3.2 Participants

Altogether, 203 participants from two universities in the U.S. and
one university in China completed the survey. The students studying
at the two American universities were native English speakers (or
they had native English proficiency) taking regular Chinese courses,
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while the students studying at the Chinese university spoke different
native languages and were enrolled in a regular semester.

In terms of Chinese language proficiency, participants reported
their language proficiency as follows: 38% beginners, 46%
intermediates, and 16% advanced learners. The percentage of
participants at the beginning and intermediate levels closely
corresponded to the self-reported number of characters they
recognized:  35%  recognized fewer than 500 characters,
corresponding to beginners, while 44% recognized between 500 and
2,000 characters, corresponding to intermediates. Consequently, it is
acceptable to use self-reported proficiency to indicate their language
proficiency. As for the learning environment, 80% studied at home
institutions, while 20% studied abroad in China.

Among the 203 participants, 184 did not experience a mismatch
because they read the version of characters (either simplified or
traditional) they were familiar with. However, nineteen participants
were treated as mismatches because they mentioned in the comment
box that they were familiar with one version of characters, yet read
another version in the vocabulary test and the checklist. The data
from the 203 participants were used in analyzing the questionnaire,
while the data from the 184 participants were used in the analyses
involving the vocabulary test and the checklist.

3.3 Data Analyses

3.3.1 Previous methods

Researchers such as Jafarpur (2002) and Golkar and Yamini
(2007) correlated targeted tests with other established tests to
determine their wvalidity. As another wvalidity check, they used
“decision consistency” to see if the targeted tests successfully placed
participants at the appropriate level (Jafarpur, 2002, p. 42). Golkar
and Yamini (2007) also used t-tests to see if targeted tests
differentiated aspects of vocabulary knowledge and different learners.
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Shen (2005) used a principal component analysis (an exploratory
factor analysis) “to determine the underlying factors characterizing
the strategies used most frequently by learners of Chinese” (p. 56).

3.3.2 Analyses

The selection of various statistical methods in the present study
was influenced by ones used in previous studies. The following
statistical tests were used to analyze the data:

(1) ANOVA, correlational studies, decision consistency check, and
Cronbach's Alpha gauged whether or not the vocabulary test was a
valid and reliable instrument to evaluate students’ vocabulary
knowledge.

(2) A principal component analysis of the questionnaire provided
the basis for different strategy categories.

(3) Multiple regression analyses determined how well the two
background variables and strategies predicted vocabulary knowledge.

4. Results

4.1 Vocabulary Test

The following four sets of statistical analyses were conducted
to measure the validity of the vocabulary test. First, a one-way
ANOVA on fest (the vocabulary test) used self-reported proficiency
level as the independent variable. There was a significant effect of
language proficiency on fest, F(2, 181) = 25.63, p = .000. Moreover,
there was a significant linear trend, F(1, 181) = 40.10, p = .000,
indicating that as students’ proficiency increased, their testing scores
increased proportionally. Because there were different participants in
each proficiency level, Hochberg’s GT2 post hoc tests were
conducted. Post hoc comparisons indicated that there were
significant differences among participants at the three proficiency
levels. Hence, the vocabulary test could be used to differentiate
students with different proficiencies.

Second, a one-way ANOVA on s/ used the number of
characters which students thought they could recognize as the
independent variable. Since Levene’s test was significant, Welch F
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was reported. There was a significant effect of self-reported
vocabulary size on zesz, Welch F(4, 56.90) = 52.30, p = .000. Statistical
analysis indicated that the test significantly differentiated students
with the number of characters they thought they could recognize.
Hence, the vocabulary test could be used to differentiate students
with different vocabulary knowledge. Third, fes# was significantly
correlated with checklist, Pearson r = .80, p = .000.

Fourth, the following two analyses were performed on the subset
of participants at one university who took the placement test and
whose course levels were known. Test was significantly correlated
with the placement test (Pearson r» = .58, p = .000). In addition,
decision consistency was used as another check for the validity of the
test. Specifically, the top and bottom 15% (n=9) of the participants
were differentiated by the test. One hundred percent of the bottom
students were first-year students, while 78% of the top students were
students at second year and above. Clearly, the test was able to
differentiate between first- and above first-year students. In sum, the
above statistical analyses verified the validity of the vocabulary test.

Statistical analysis was also conducted to measure the reliability of
the vocabulary test. The reliability of all 30 test items in the test was
also high (Cronbach's Alpha = .94), indicating the reliability of the
test.

4.2 Principal Component Analysis of the Questionnaire

Shen (2005) wused mean score to identity ‘“commonly
used strategies” in her study (p. 56). In this study, the mean score
was calculated for each item. A mean score of less than 3.00
indicated that the item was not frequently used by participants;
consequently, such items were excluded from the subsequent

analysis. Hence, the following items were deleted from the
questionnaire: 19, 39, 41, 43, 44, and 48.

A principal component analysis of the questionnaire was
conducted. Since the Kaiser-Meyer-Olkin measure of sampling
adequacy (KMO) was .75, the sample was adequate for this study.
Because all items had an anti-image correlation of more than .5, none
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was removed from the analysis. Six factors' with a loading of more
than .4 emerged. Because item 20 had loadings of less than .4, it was
removed from analysis.

The six factors were termed as categories. Category One included
items 16, 17, 18, 31; Category Two included 14, 37, 38, 40, 42, 45, 40,
47; Category Three included 29, 30, 32, 33, 34, 35; Category Four
included 25, 26, 27, 28; Category Five included 13, 15, 24, 30;
Category Six included 21, 22, 23.

421 Reliability

A reliability test was carried out on each factor. Item 28 was
deleted from Category Four because its corrected item-total
correlation was below .3 and deleting this item could improve the
reliability of the category.

For all 28 items, Cronbach's Alpha o equaled .84. Table 1 lists the
alpha values for each category.

Table 1: Cronbach's Alpha for Each Category

Category Cronbach's Alpha

Category One o = .85

Category Two o =.76

Category Three | a=.72
Category Four o =.70
Category Five o = .60
Category Six x = .59

Six more variables were created based on the six categories. The
value of each variable was the total of points for items included in
each category. Specifically, variable Category One was the total of
points for items 16, 17, 18, 31; Category Two was the total of points for
items14, 37, 38, 40, 42, 45, 46, 47; Category Three was the total of
points for items 29, 30, 32, 33, 34, 35; Category Four was the total of
points for items 25, 26, 27; Category Five was the total of points for

I In order to ensure at least three items for each factor, the SPSS was
programmed to output six factors.
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items 13, 15, 24, 36; Category Six was the total of points for items 21,

22, 23.

4.2.2

Six strategy categories

There were six categories. Strategy items under these six
categories were summarized into six strategy categories.

Category One Strategies: Focusing on Character Orthography

16.
17.

18.
31.

My instructors have explained stroke and stroke order.

My instructors have explained character structures (e.g., left-
right, up-down).

My instructors often explain character components (radicals).
My instructors have explained word structures (i.e., how
characters are combined into words).

The above items belong to Category One. All these four items were
significantly negatively correlated with zes.

Category Two Strategies: Frequent Meaningful Interaction with

14.
37.
38.
40.
42.
45.
406.
47.

Characters and Words
I often type characters.
I often listen to Chinese.
I often read in Chinese.
I often write in Chinese.
I use characters daily.
I actively participate in class activities.
I often practice speaking Chinese with my peers.
I often talk with native speakers in Chinese.

The above items belong to Category Two. Whereas items 37, 38,
40, and 45 were not significantly correlated with Zesz, items 14, 42, 40,
and 47 were significantly correlated with Zesz. Item 14 had the highest
correlation with zesz, Pearson r = .37, p = .000.

Category Three Strategies: Learning Characters and Words in

29.
30.

Context
I often learn word meanings in sentences.
I often learn word usages.
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32. When I encounter a new double-character word, I try to
guess its meaning from the composite characters.

33. 1 often compare and contrast related words (e.g.
synonyms, antonyms, hypernyms/hyponyms, and
homophones).

34. 1 often learn word collocations (i.e., words often occurring
together).

35. I often do exercises to use characters in context.

The above items belong to Category Three. None of these items
within this category was significantly correlated with zesz.

Category Four Strategies: Looking up Unknown Characters

25. When I encounter a new character, I try to find out its
pronunciation.

26. 1 know how to use a dictionary (either a paper or an
electronic dictionary).

27. 1 often look up characters in a dictionary (either a paper or an
electronic dictionary).

The above items belong to Category Four. Within this category,
whereas items 25 and 26 were not significantly correlated with zes,
item 27 was significantly correlated with zesz.

Category Five Strategies: Conventional Ways of Learning
Characters and Words

13. I often copy new characters.

15. I often study characters from a vocabulary list.

24. When I encounter a new character, I try to find out its
meaning.

36. I often read aloud Chinese sentences and phrases.

The above items belong to Category Five. Within this category,
whereas items 24 and 36 were not significantly correlated with zes,
items 13 and 15 were significantly negatively correlated with Zesz.
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Category Six Strategies: Focusing on Character Pronunciation
21. T often use Pinyin to help me remember the pronunciation of
characters.
22. T often listen to the pronunciation of characters.
23. 1 often read aloud characters.

The above items belong to Category Six. All three items were
significantly negatively correlated with fesz. Item 21 had the highest
negative correlation with zesz, Pearson r = -.39, p =.000.

4.3 Prediction
4.3.1 Predicting vocabulary knowledge by strategy categories

Correlation analyses indicated that self-reported proficiency
was significantly correlated with fes# (Spearman rho = .53; p = .000)
and that learning environment was significantly correlated with zesz
(Spearman rho = .39; p = .000). The latter statistical result indicated
that students studying abroad in China got better test scores than
those studying at home in the U.S. These two background variables
were included in the subsequent regression analyses.

In a hierarchical regression, the dependent variable was the test,
and the independent variables in the first step were participants’
language proficiency (two dummy variables) and learning
environment, and independent variables in the second step were
Categories One, Two, Three, Four, Five, and Six.

For each independent variable, it was necessary to have 10 to 15
cases (Field, 2005). Since there were 9 predictors, 90 to 135 cases
were needed. The sample of 184 participants was large enough to
carry out the multiple regression analysis.

With F = 19.94, p < .000, the model as a whole was significant.
Opverall, participants’ language proficiency, learning environment, and
six categories of strategies explained 48% of the variance in the
vocabulary test. As shown in Table Two, the predictors of vocabulary
knowledge were proficiency, learning environment, Category One
(negative), Category Two, and Category Six (negative). Specifically,
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students studying abroad in China got better test scores than those
studying at home in the U.S.

Table 2: Coefficients

B Std. Error Beta

Step 1

(Constant) 7.13 17

r_ AH_SA 9.03 1.10 A6%*

Intermediates v. beginners 6.93 .99 A3%%

Advanced v. beginners 10.98 1.39 A8**
Step 2

(Constant) 9.61 4.43

r_AH_SA 8.44 1.21 A3

Intermediates v. beginners 4.77 1.08 20%%

Advanced v. beginners 7.50 1.57 33%k

Category One -.29 14 - 13%

Category Two 22 11 14

Category Three -.01 .16 -.01

Category Four .38 .25 .10

Category Five 12 27 .03

Category Six -.82 25 -21%

* indicates that p <= .05; ** indicates that p <= .001

4.3.2 Predicting vocabulary knowledge by individual
questionnaire items

The 28 questionnaire items from the six categories were
correlated with 7esz to see which items were significantly correlated.
Results indicated that items 14, 16, 17, 21, 22, and 42 were highly (r >
25; r < -25) and significantly (p < .05) correlated with /est.
Specifically, items 14 and 42 were positively correlated with Zes#, while
items 16, 17, 21, and 22 were negatively correlated with zesz.

In a hierarchical regression, the dependent variable was the test,
and the independent variables in the first step were participants’
language proficiency (two dummy variables) and learning
environment, and independent variables in the second step were
items 14, 16, 17, 21, 22, and 42.
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With = 20.71, p < .000, the model as a whole was significant.
Together with language proficiency and learning environment (e.g., at
home or abroad in China), item 14 "I often type characters"
positively predicted vocabulary recognition, whereas item 21 " often
use Pinyin to help me remember the pronunciation of
characters" negatively predicted vocabulary recognition.

5. Discussion

Statistical analyses found that the vocabulary test was valid and
reliable and yielded six strategy categories. In regard to the strategy
categories, the regression analysis on the vocabulary test indicated
that language proficiency, learning environment, and three strategy
categories (i.e., Categories One, Two, and Six) predicted vocabulary
recognition. In addition to the two individual background variables,
two strategies (l.e., “I often type characters” and “I often use
Pinyin to help me remember the pronunciation of characters”)
predicted vocabulary recognition.

As pointed out by Anderson (2005), “there are no good or bad
strategies; there is good or bad application of strategies” (p. 762).
Although the excessive use of certain categories of strategies (such as
Categories One and Category Six) negatively predicted vocabulary
recognition, it might still be relevant to use all six categories in the
learning process. These six categories are discussed in detail in the
following sections.

5.1 Focusing on Orthography

Category One strategies focus on how characters and words
are constructed. These strategies indicate that learners have
consciously registered knowledge of strokes, character components,
and character structures, as well as morphology. Surprisingly,
Category One strategies negatively predicted vocabulary recognition.

One possible explanation is that Category One strategies focus
on orthography, which is the way characters are written. Nation
(2001) categorized a word’s form into written and spoken forms and
pointed out that “the strength of the connection between the form
and its meaning will determine how readily the learner can retrieve
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the meaning when seeing or hearing the word form” (p. 48). That is,
strong ties among orthography, meaning, and pronunciation ensure
the quick recognition of characters. However, focusing on
orthography may deter character recognition.

It is still relevant and important to introduce orthography and
morphology in the teaching process. Because written English words
differ greatly from Chinese characters, CFL learners need to acquire
knowledge of strokes and radicals. In this way, CFL learners can
systematically acquire the knowledge of orthography.

Yet, in the meantime, it is important to caution students against
excessively relying on orthography to decipher characters and words
in the reading process. They need to form strong ties among
orthography, meaning, and pronunciation in order to recognize
characters and words automatically.

5.2 Frequent Meaningful Interaction with Characters and
Words

Including using characters and words in reading, writing, typing,
listening, and speaking, Category Two strategies focus on frequent
interaction with characters and words for meaning construction. This
category predicted vocabulary recognition. The finding is in line with
interaction theory in second language acquisition. While interaction
theory focuses on people’s oral interaction to negotiate meaning
(Gass, 2003), Category Two strategies also include interaction with
written characters and words.

5.3 Learning Characters and Words in Context

Category Three strategies focus on learning characters and words
in context. Interestingly, even though it does not predict
vocabulary recognition, this category embodies strategies language
instructors usually encourage students to use for vocabulary
learning. One possible explanation is that although Category Three
strategies that do not predict character recognition, they may be
conducive for vocabulary production.



92 Wang & Harris

As pointed out by Swain and Lapkin (1995), “these learners
sometimes engage in grammatical analysis which, though not
essential to comprehension, is essential to accurate production” (p.
384). Different from Roman alphabetic languages, “A Chinese
grammar becomes in actual fact very meager; mainly rules for the
relative position of the words in the sentence and, in addition, the
functions of a number of auxiliary grammatical words” (Karlgren,
1949, p. 68). Hence, learning characters and words in context may
help students use them, which may have a similar function to
grammatical analysis in Roman alphabetic languages.

5.4 Looking up Unknown Characters

Category Four strategies focus on looking up unknown
characters. This category did not predict vocabulary recognition. The
results indicate that looking up unknown characters is not sufficient
for character and word recognition. It may be because CFL learners
need to integrate the looked-up vocabulary into their existing
vocabulary in  order to improve character and word
recognition.

It may still be relevant to encourage students to look up unknown
characters  because  this  category  enables students to
acquire vocabulary on their own. It is also important to teach
them how to integrate the new characters and words into
their existing vocabulary.

5.5 Conventional Ways of Learning Characters and Words

Category Five strategies focus on learning characters in
conventional ways, such as copying characters and studying a
vocabulary list. For example, in the learning process, CFL learners
often need to copy characters many times in a character workbook.
Researchers have found that CFL learners perceived that copying
characters is conducive to character learning (Ke, 1998b; Wang &
Leland, 2011).

This category did not predict vocabulary recognition. The reason
might be that the conventional ways of learning do not sufficiently
set up strong ties between the form and meaning of vocabulary.
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It may still be relevant to let students practice characters and
words in conventional ways. Yet it is also important to inform
students that the conventional ways alone are not sufficient to
achieve automatic character and word recognition. The effective use
of conventional methods depends on what additional activities a
teacher requires in the teaching process.

5.6 Focusing on Character Pronunciation

Category Six strategies target character pronunciation. The reason
that CFL learners pay special attention to character pronunciation is
because it is difficult for them. Yin (2003) found that his participants
perceived writing and remembering character pronunciation as
difficult. Similarly, Shen (2010) found that, “both sounds and shapes
were considered to be more difficult to learn than meanings” (p. 51).

Category Six  strategies negatively predicted vocabulary
recognition. The explanation may be that by focusing on
pronunciation only, CFL learners do not set up strong ties among
orthography, meaning, and pronunciation.

It may still be relevant to encourage students to employ Category
Six strategies to practice pronunciation. However, they need to be
further pushed to efficiently connect form with meaning for
automatic character recognition.

5.7 Pinyin

As for individual strategy items, item 14 (I often type characters)
positively predicted vocabulary recognition, whereas item 21 (I often
use Pinyin to help me remember the pronunciation of characters)
negatively predicted vocabulary recognition. The above findings
indicate the unique function of Pinyin as a crucial tool in vocabulary
learning.

Pinyin plays both the facilitative and hindrance roles in
recognizing characters and words. On the one hand, knowledge of
Pinyin is important because it enables participants to type characters,
which is a predictor for vocabulary recognition. Specifically, in typing
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a character, CFL learners need to complete the following two steps:
inputting Pinyin and then choosing the appropriate character from a
list with the same pronunciation (regardless of tones) on the basis of
its orthography and meaning. This statistical finding indicates from a
different perspective the importance of combining the knowledge of
character pronunciation (demonstrated through Pinyin) with
orthography and meaning. On the other hand, “I often use
Pinyin to help me remember the pronunciation of characters”
negatively predicts vocabulary recognition. Studies of native Chinese
children indicated that “Chinese children do rely on phonetics for
phonological cues in reading Chinese characters” (Ho & Bryant,
1997a, p. 287) and “learning to read Chinese progresses from a visual
phase to a phonological phase” (Ho & Bryant, 1997b, p. 950).
However, relying on Pinyin to read out character pronunciation does
not help CFL learners to derive phonological cues from characters.
Instead, after students learn character pronunciation through Pinyin,
it might be important for them to become accustomed to
pronouncing characters without referring to Pinyin.

6. Conclusion

Combining students with various language proficiencies in two
learning environments, the present study indicates that successful
application of learning strategies for the recognition of characters and
words is predicted by learners’ ability to connect forms with
meanings effectively, which is achieved by frequently interacting with
characters and words for meaning construction. In contrast,
excessively relying either on orthography or pronunciation hinders
character recognition. As for learning characters and words in
context, this category may be conducive to production, yet does
not predict character and word recognition. In regards to
looking up unknown characters and employing conventional ways
of character learning, these two categories may be necessary, yet not
sufficient, for character recognition.

The study also identifies the unique role of Pinyin as a tool.
Findings from this study suggest that the use of Pinyin to type
characters facilitates vocabulary recognition, while overreliance on
Pinyin to pronounce characters hinders the recognition process.
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With regard to background variables, the present study finds that learning
environment predicts vocabulary recognition. Specifically, studying
abroad significantly improves vocabulary recognition more than studying
at home in the U.S. The study also confirms that proficiency levels
predict vocabulary recognition.

The present study has several pedagogical implications. First, one
important role of instructors is to ensure frequent, meaningful
interactions with characters and words by CFL learners. This is especially
crucial for beginning and intermediate students whose limited language
proficiency may impede their frequent interactions with characters and
words. Instructors, therefore, bear the burden of designing meaningful
exercises to ensure students’ regular interactions with both characters and
words. In addition, instructors can use computer technology to help
beginning and intermediate CFL learners read Chinese texts (Wang, 2011;
Wang & Upton, 2012). Second, language instructors need to guide
students so that they will not excessively focus on limited aspects in the
learning process. Third, instructors should choose different exercises to
strengthen different achievements. Specifically, if they plan to improve
students’ character recognition, they should not solely focus on learning
characters and words in context. Here a fine distinction needs to be
made. Learning characters and words in context does not equal frequent
meaningful interactions. Fourth, instructors should make CFL learners
aware of the insufficiencies of looking up unknown characters and of
employing conventional methods of learning characters and words. Fifth,
on the one hand, instructors need to help learners become proficient in
using Pinyin to type characters; on the other hand, instructors need to
gradually help students form the habit of pronouncing characters directly
without relying on Pinyin. That is, after students initially learn the
pronunciation of characters through Pinyin, they should not refer to
Pinyin every time they pronounce the characters.

Future Directions

More data need to be gathered regarding the influence of other
background variables on the effective application of learning strategies to
acquire characters and words. In addition, it would be



96 Wang & Harris

useful to focus on specific proficiency groups to identify their
respective learning strategies. Furthermore, it would be beneficial to
identify various effective strategies used by students in different
learning environments.
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Appendix A. Background Questions and Questionnaire for
Chinese Character and Word Recognition

Background Questions

1. In which university are you studying Chinese now?

2. What is your native language?

o English

° Japanese

° Korean

° Other Buropean Languages

° Other Languages

3. Did you grow up speaking Chinese at home?
° No

° Yes (always or sometimes)

4. What do you think your Chinese proficiency might be?
° Elementary

° Intermediate

o Advanced

5. How many characters do you recognize?

o Less than 500

Between 500 and 1,000
Between 1,000 and 2,000
Between 2,000 and 3,000

°

°

° More than 3,000

6. Do you read simplified or traditional characters?
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o Simplified characters
o Traditional characters
o Both simplified and traditional characters
7. How long have you been studying Chinese?
° Less than a year
o Between one and two years
o Between two and three years
° More than three years
8. What is your gender?
° Male
° Female
9. What is your age?
° Under 18
° Between 18 and 30
° Between 30 and 40
° Over 40
10. What is the highest education you have received?
° High school
° Some college
o College (Bachelor’s degree)
o Some graduate work
o Graduate degree
11. What is your race or ethnic background?
° Asian and Pacific Islander
° Black
o Hispanic
° Native American
o White
12. What is your family income range?
o 0 to 25,000
o 25,000 to 50,000
o 50,000 to 75,000
o 75,000 to 100,000
o Above 100,000
Questionnaire

Character Recognition in Isolation

13. I often copy new characters.

14. T often type characters.
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15. T often study characters from a vocabulary list.

16. My instructors have explained stroke and stroke order.

17. My instructors have explained character structures (e.g., left-right, up-
down).

18. My instructors often explain character components (radicals).

19. When I learn new characters, my instructors ask me to identify
components.

20. I often compare and contrast characters which look similar.

21. 1 often use Pinyin to help me remember the pronunciation of
characters.

22. 1 often listen to the pronunciation of characters.

23. 1 often read aloud characters.

24. When I encounter a new character, 1 try to find out its meaning.

25. When I encounter a new character, I try to find out its pronunciation.

26. I know how to use a dictionary (either a paper or an electronic
dictionary).

27. 1 often look up characters in a dictionary (either a paper or an
electronic dictionary).

28. 1 often use small, portable electronic devices (e.g. pocket e-dictionary,
i-phone) to learn new characters.

Character Recognition in Context

29. 1 often learn word meanings in sentences.

30. I often learn word usages.

31. My instructors have explained word structures (i.e., how characters are
combined into words).

32. When I encounter a new double-character word, I try to guess its
meaning from the composite characters.

33. I often compare and contrast related words (e.g., synonyms, antonyms,
hypernyms/hyponyms, and homophones).

34. 1 often learn word collocations (i.e., words often occurring together).

35. 1 often do exercises to use characters in context.

36. I often read aloud Chinese sentences and phrases.

37. 1 often listen to Chinese.

38. I often read in Chinese.

39. I often read subtitles in Chinese when I watch TV or DVDs.

40. I often write in Chinese.

41. 1 often sing Chinese songs in karaoke.

42. 1 use characters daily.

Character Recognition in Social Interaction

43. 1 often do written homework assignments with my peers.
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44. 1 often practice reading Chinese texts with my peers.

45. 1 actively participate in class activities.

46. 1 often practice speaking Chinese with my peers.

47. 1 often talk with native speakers in Chinese.

48. 1 often write to native speakers in Chinese.
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Appendix B. Vocabulary Test

Please choose one best answer for each sentence without using a
dictionary. If you don’t know the answer, please choose item E

(%0318, meaning I don’t know).

1AREFY FR_ 2EAR ARIE?
At

B. g

C. A~

D. /&

E. ANKniE

_ BN, S,
HAAAN .

z ™
- 8
= S

O0Ow>
b RE @t

E. ANjniE

3. AT,

4. WERGIR___ 17— HE,

A K A. 5

B. #B B. T

C.#% C. 3

D. 7 D. #§

E. NniE E. ANFIIE

5. 5K HER® 6. IRK___ Mz AizE?
At A. L

B. 1t B. A&

C. It C. 5z

D. if D. &

E. NaiE E. ANF1iE

7.3 BT, RAES | sANEREREBNIA, R
L&, FIEN R AR LT .

A i AW

B. & B. I}

C.& C. %t

D. It D. ¥

E. ANFIIE E. AF1iE
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9.1,  —HEEZE? | 100 —HARRE, B TN a s
A i ST AR — #ET
B. T A. i
C. il B. 15
D. #F C. #k
E. ANKniE D. &
E. ANFIIE
11 S, R AT 12. URFEHFAEIE, R THEM
A2 79
A. A. 5y
B. X% B. 15 &
C. %4y C. 4%
D. &l D. F4:
E. ANHIiE E. ANHIIE
18T 7 WHLLUE, REAE |14k sbREmiEE ?
fﬁ%gzﬁma@_o A BT
B. Wl B. AT
C. 472 C. Fik
D. B D. %>
E. ANHIiE E. ANHIIE
153X JUETE AR A |16 FRM, IBELEFERA
TR KHI$EE HL5Y o
A. 224K, A, B A
B. e A B. EAJ
C. /KF C. BESR
D. |1 @t D. B2
E. ANFIIE E. ANFIIE

17, fEX M, Ak
i

A Rih

B. AHXS

C.&F

D. 53

E. ANKNiE

18. XA T FE AR LRI, 7EIX
BAFER .

A. f§F]

B. ##55

C. |

D. ‘%3¢

E. AAIE
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19. KB TSN, Nt 20. HATVr 2 B4R Rt &dr
M TR K&

A 5t A. h¥r

B. #9\ B. "% [

C. & C. PJsk

D. HE%1 D. #71%

E. NniE E. AAiE

20K KPMAZHNTZ ik | 22314 M SRR A
SELL Sk i

A. TR A 2

B. B B. 5 iR

C. %Jgh C. 4

D. 22 D. 228

E. RH1E E. AAINE

23. i AL, S 24 XA MR T SRR, w2
AEAF_ RN _ HHEAER.

A Z 5 A, B

B. IR%& B. 45 )=

C. 75 C. 4%

D. [k D. {E&

E. NaE E. ANFIIE

5 XN WX s, B | 26. WA FRE M
HFEXRORE__ . 1o

A BEE A. FITLA

B. fit B. T/

C.#%7 C. #RiM

D. #& 1L D. #ub

E. NaiE E. ANFIIE

27 NIX NSO | 28 /NS LS IS it
K/NERAET - A. 2%

A. HE B. 241

B. K C. 2R

C. M D. ZIN

D. L% E. ANFNiE

E. ANF1iE
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A, P
B. #i#
C. Bt
D. f=i#
E. ANF1IE

29.Mt 2 — B HIBB R Bl
e, DLERRERL.

30. 4 LEHIRE K B IR RE S Hh s
BN S S UK NS

A RE
B. 7k th
C. #hL
D. Mk
E. ANFNIE

Appendix C. A Checklist of Vocabulary Knowledge

Set One Set Two Set Three Set Four
A 7 M £

S fict Jii Ft

WAT LL K& 11515 WA
1EAE NEFE B ik
HE EDS HEH e
4 T Gt i [F]

J7 7] e R BE




