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1. INTRODUCTION.

In the very first issue of the Journal of the Chinese Language Teachers Association (JCLTA) in 

1966, Professor John DeFrancis published the article “Why Johnny can’t read Chinese”. Perhaps its 

prominent placement as the vanguard article in that first issue of the Association almost 40 years ago 

was a foretelling of how it was to become a seminal and often-cited paper in the field of Chinese lan-

guage teaching, with particular regard to the teaching of reading.

Not until relatively recently has reading comprehension been looked at in terms of cognitive 

processing of extended text, and still very little research has been done with reading second/foreign 

languages in this regard. The main purpose of this paper is to try to examine the mentałcognitive 

processes involved during the reading of novel text as displayed on a computer screen. This paper 

also attempts to look at the role working memory appears to play among readers of Chinese.

2. Reading Chinese as a Second/Foreign Language (CL2/CFL)

2.1.  The Burden of Orthography

One of the main reasons often cited for causing so much difficulty among CL2/CFL students 

learning to read Chinese are the characters. In fact, five of Moser’s (1991) nine reasons why Chinese is 

so hard deal with are:

 1. Because the writing system is ridiculous.
� 2. � Because the language doesn’t have the common sense to use an alphabet.
� 3. � Because the writing system just ain’t very phonetic.
� 4. � Because you can’t cheat by using cognates.
 5. Because even looking up a word in the dictionary is complicated.
 (Moser, 1991, pp. 60-65)

There are generally three main concerns when discussing the instruction of Chinese charac-

ters: retention, recognition, and production. Retention deals with the “tricks”,  often mnemonic, that 
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students use to keep the characters in memory. Recognition implies that students have managed to 

successfully embed a character or word into more long-term storage to the extent that at the least they 

will be able to provide a pronunciation or a meaning associated with it. Finally, production means 

that not only have students retained the character or word and can recognize it, but that they can re-

call and more-or-less faithfully reproduce a character in the right situation.

2.2.  Character Identification

A large number of studies looking at the processing of the Chinese written language have 

focused on individual characters (Chen, 1986; Feldman & Siok, 1999; Hayes, 1987; Ke, 1996, 1998; Per-

fetti & Tan, 1998; Sergent & Everson, 1992; Sun, 1993; Tzeng, Hung, & Garro, 1978; Wang & Thomas, 

1992; Zhou & Marslen-Wilson, 1999). Key among these studies has been the issue of to what degree 

the effects of complexity, density, and frequency play in processing the information presented by a 

character. Frequency can either be ‘frequency of occurrence’ (how often a character is used in the 

written language in general based on statistics gathered from corpus studies) or ‘frequency of expo-

sure’ (how often a character is repeated in a language textbook) (Sergent & Everson, 1992). In either 

case, high-frequency characters are used more often and are thus more common than low-frequency, 

or rare, characters. Complexity differs from density in that complexity by definition is more generally 

limited to number of strokes while density refers to the proportion of space filled to construct a char-

acter. As Yang and McConkie note, “additional complexity can arise in a number of different ways: by 

having non-decomposable characters with more strokes, or by having characters with additional 

components arranged in different ways” (1999, p. 218). For example, Figure 1 shows three pairs of 

characters where each pair has the same degree of complexity, yet differ in density:

6 strokes 8 strokes 10 strokes

回　好 京　事 笑　能

Figure 1. Visual difference between complexity and density in Chinese characters.
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There have been a few studies that have looked specifically at the three factors of frequency, 

complexity, and density in character identification.1 Hayes (1987) looked at the nature of character 

complexity as it affected character identification. He used a character recall task that asked subjects 

(17 advanced non-natives and 17 natives) to match characters they believed were shown during a 

four-second display on an answer sheet provided. He divided 105 characters into four groups of 

varying complexity: Low (1-5 strokes), Medium (6-10 strokes), High (11-15 strokes), and Complex (15 

or more strokes) (p. 49).2 His results showed that accuracy of recall was not affected by character 

complexity.

Sergent and Everson (1992) used a character naming task to look at textual frequency and 

complexity in terms of both speed and accuracy in two levels of non-native learners of Chinese, be-

ginning (n=17) and advanced (n=5).  The three independent variables were instructional level (begin-

ning, advanced), frequency (low frequency [<35.1] and high frequency [>35.1], based on occurrences 

in the language textbook), and density (low density [<7] and high density [>7], based on number of 

strokes). The two dependent variables were vocal latency and accuracy.  They observed that advanced 

readers were faster and more accurate in the character naming task than the beginners. Sergent and 

Everson do note, however, that

“The longer reaction times for denser characters are congruous with the findings of 
Hayes (1987b) that non-natives were more likely than natives to attend to the visual 
aspects of characters when holding the character in short-term memory. The longer 
reaction times for the more visually complex characters indicate that non-natives do 
not process visually complex characters as rapidly as visually non-complex ones be-
cause they attend to the additional visual features of more visually complex charac-
ters. (1992,  p.  41)
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1 Chen (1986) also notes that display size seems to be “an important factor in character/word recog-
nition” (p. 9).

2 I think there is a potential problem with these groupings, however; one that if corrected for might 
undermine his conclusion. If we look again at Figure 1, notice that two of the three pairs of characters 
represent the low and high ends of his medium group. This would mean that both 回 and 能—char-
acters of obvious and strikingly dissimilar densities—would be considered as being of equal com-
plexity. I believe there is even a density distinction between 事 and 笑 , where 事 could be identi-
fied as being more complicated than 笑 in a timed experiment even though 事 has fewer strokes.



Recently, Xiao (2002) looked at the effect of complexity again. For her study, she defined her 

complexity levels as low (1-6 strokes), mid (7-11 strokes) and high (more than 12 strokes). Her data 

came from post-lesson vocabulary quizzes of 34 first semester non-native students. The vocabulary 

quizzes were comprised of three sections: character recognition, character production, and dictation. 

Like Sergent and Everson (1992), Xiao found that character complexity affected recognition and pro-

duction but hypothesized that complexity effects diminish as students progress to higher language 

levels and incorporate chunking in the form of radicals and phonetic components as opposed to fo-

cusing on strokes at the beginning of Chinese character learning.

Finally,  though it only deals with recognition, a recent study by Wang, Perfetti, and Liu (2003) 

corroborates what has been discovered in the previous studies above in that increased frequency of 

exposure is strongly correlated with faster response times and more accurate identification of charac-

ters in a naming task. Not surprisingly, since Chinese characters do not indicate tone, the 15 

beginning-level CFL participants (composed of two dissimilar groups) performed poorly on a tone 

matching task. They conclude that their findings indicate a primacy of perceptual learning among 

students whose native written language is alphabetic (e.g.,  English) in learning a non-alphabetic 

written language such as Chinese.

2.3.  Word Recognition

In order to identify whole words, it is argued that beginning readers must first decode their 

component parts.  Experienced readers, it is argued, do this mainly with infrequent, unfamiliar char-

acters and words. For less frequent and not-quite-yet-automatized lexical items, this typically in-

volves the assignment of sound first, then accessing meaning. For English and other alphabetic lan-

guages, word identification requires the ability to construct meaning from varying strings of letters, 

which are representations of sounds. For Chinese,  a morphosyllabic language (DeFrancis, 1989), 

prelexical identification of words seems to rely on the ability to compile meaning from jumbles of 

seemingly random strokes constrained within a limited square space.
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Another issue is the question of unknown vocabulary density (Hsueh-chao & Nation, 2000). 

The greater the extent of one’s knowledge of vocabulary the more likely one’s ability to read and 

comprehend a novel text. Of course, DeFrancis (1966) notes that even with a repertoire of 1200 indi-

vidual characters, which represented 91.3% of characters in Chen’s 1928 data (as cited in DeFrancis, 

1966, p. 10), “knowing a character does not necessarily give a student access to the combinations of 

which it is a part” (p. 11). As Hayes (1990) argues, without a solid foundation of vocabulary (charac-

ters alone and in combination) as represented by a “memory network of Chinese” (p. 38), the ability 

to even exercise a top-down, conceptually-based, knowledge-driven approach to an extended piece of 

novel text is crippled with only limited potential for success at best. Everson (1994) reminds us that 

when readers are forced to grapple with a foreign language text,  as opposed to reading it more or less 

fluently, they must “divide up their cognitive resources in a strategy termed ‘code switching’” (p. 6).

2.4.  Working Memory

Working memory (WM) is by all accounts and above all else understood as a workspace. This 

workspace is recognized as temporary in nature, as well as being cognitively based. The WM system 

is said to be limited in capacity, varying from individual to individual, and even subject to moods and 

emotions. Working memory, unlike long-term memory (LTM), is seen to hold onto the materials it is 

working with only for short periods of time (see Miyake and Shah, 1999, for an extended definition of 

working memory).

Working memory processing includes the encoding (e.g.,  phonological and semantic codes 

for language) of information for either immediate processing or storage for future processing, main-

tenance of information primarily through rehearsal mechanisms, and retrieval of information either 

currently in the working memory buffer or information that has been placed into LTM storage.

Looking at the data provided by Ke (1996), there seems to be some evidence suggesting that 

Chinese characters place high working memory processing demands on beginning learners of Chi-

nese characters. Further, over time and with relatively constant exposure and use, lower-level proc-

essing does seem to give way potentially allowing for higher-level processing to take place more effi-
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ciently.  Thus, both familiarity and frequency of character components, characters, and words directly 

influence the load placed on short-term memory (STM), processing demands placed on working 

memory (WM), and storage and recall efficiency of long-term memory (LTM).

2.5.  Eye-Tracking Research

One interesting aspect of eye-tracking research is that even though we can detect fixations 

and say they are indicative of increased mental activity, we really do not know the reason the reader 

has fixated on that particular point. For example, it could be that s/he does not know the word in the 

first place, and so is trying to switch to a lower-level of processing in an effort to recompose it from its 

basic elements, or it could be that there is an error in the text that the mind has caught and is fixing in 

order to extract the information and integrate it into the overall whole. Specifically, eye-tracking re-

search has been done in the area of word perception and identification. At this point it is only neces-

sary to mention them as they relate to word recognition and phonological recoding.

In a study that looked at reading times of text with and without spaces between word 

boundaries, Everson (1986) concluded that beginning non-native readers of Chinese showed little or 

no influence due to word spacing, while advanced non-native readers seemed to be negatively influ-

enced by the artificial spacing. In other words, the advanced non-natives took longer to read the pas-

sage than the beginning non-native readers, and their eye movement data indicated more fixations 

than those exhibited by the beginning non-natives. Further, native Chinese readers’ performance did 

not suffer because of the artificial spacing, and Hayes (1990) echoes Everson (1986) when he suggests 

this was possibly because of “the robustness of their reading strategies” (Everson, 1986, p. 85; Hayes, 

1990, p. 32).

Sun (1993) conducted an eye-movement study of native Chinese primary school, high school, 

and graduate students reading a text prepared in Chinese characters and Pinyin (a romanization sys-

tem for Chinese). For comparison, the study also included two other groups: one consisted of pre-

sumably monolingual English speakers and the other of 10 Chinese-English bilinguals. The variety of 

reading materials included short paragraphs in both Chinese and English, short Chinese primary 
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school texts written in both Chinese characters and Pinyin, individual characters,  Chinese numerals. 

All five groups were shown individual Chinese characters.

Sun’s (1993) data showed that without exception, the native readers fixated longer on the 

Pinyin, took in smaller and more frequent amounts of information during each fixation of the Pinyin 

text, and read the Pinyin text much slower than the character text (Sun, 1993, p. 252). Sun notes that 

“most of the books in China are printed in Hanzi (Chinese characters), so the greater difficulties asso-

ciated with reading Pinyin may be due to a lack of practice” (p. 252) and concludes that, for the Chi-

nese, “more efforts are required to master Pinyin” (p. 254).

Sun’s (1993) study clearly showed the difference between three different readers of the Chi-

nese character 靈 (ĺíng, ‘soul’), a character made up of 24 strokes and combining seven elements (雨 

[‘rain’], 口 [‘mouth’, x3], 工 [‘labor’], 人 [‘person’, x2]),  and divisible into two components (top and 

bottom—the phonetic霝 [líng] and the semantic 巫 [wú; ‘wizard, witch’]). Sun determined that de-

gree of familiarity with a character guided eye movements. More importantly, based on his data,  Sun 

concluded that:

The reading eye movement data from bilingual subjects showed there are no real 
Chinese-English bilinguals. No one really possesses equal skill for reading Chinese 
and English quantitatively. For each bilingual subject, only one language is dominant, 
and the other has been suppressed. (Sun, 1993, p. 254)

3. RESEARCH QUESTIONS AND HYPOTHESES

The following two questions guided my research and will be addressed in my discussion of 

this study: 1) What does eye movement data tell us about cognitive load during computer adaptive 

tests (CATs)? 2) Are there identifiable differences between the three groups Non-Native Intermediate 

(NNI), Non-Native Superior (NNS), and Native Superior (NS) in terms of reading proficiency across 

orthographies?

The main hypothesis in this research is that there will be an increase in demands on cognitive 

load for test takers when working with a form of Chinese characters that is other than their declared 

preference. For example, for a learner who declares that s/he prefers the simplified Chinese charac-
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ters, it is expected that when working with traditional Chinese characters they will exhibit more 

mental activity as evidenced by higher frequencies and durations of fixations.

There seems to be a prevailing trend among eye movement experts that these moments and 

locations are the instances when the brain is processing information. Key indicators of mental proc-

essing during reading are indicated by so-called eye fixations and saccades, moments when and loca-

tions where the eyes have paused or retrieved visual stimulus, respectively. What I looked for, then, 

are indications of “overload” in the comprehension process during reading of extended text by ana-

lyzing eye-tracking data of participants taking a CAT of Chinese reading proficiency.

3.1.  Limitations of the Study

There is one significant limitation to the present line of inquiry in that the population of non-

native learners of Chinese is much lower than that of more commonly taught languages such as 

French, German, and Spanish. In particular, Superior-level non-native readers of Chinese are ex-

tremely rare. A cursory examination of students currently enrolled in First- through Fourth-year Chi-

nese language classes shows that by the fourth year of instruction, most students still do not achieve 

an Advanced level of reading proficiency. This affected the number of possible participants available 

for the Superior level, seriously limiting the quantity of data available for comparison and analysis, as 

well as the generalizability of the analyses.

4. METHOD

4.1.  Participants

Data was gathered from a total of 25 participants (12 native English speakers [i.e., non-native 

Chinese] and 13 native Chinese speakers) divided into three groups: Group 1 consisted of 5 non-

native students at the Intermediate level. Group 2 was made up of 7 non-native Chinese speakers at 

the Superior level.  Group 3, the control group, consisted of 13 native readers. The Intermediate level 

participants had an average of two years of Chinese language study, while the non-native Superior 

level participants had an average of four years of formal language study. The native Chinese readers 
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were of near-native proficiency or above in reading English. All participants were college-level read-

ers (including undergraduate, graduate, and faculty) who had either normal or corrected-to-normal 

vision. Their ages ranged from 18 to 55 years. They were all paid US$15 for their participation. The 

data were gathered between March and August, 2003.

4.2.  Materials

An ASL 501 head-mounted eye tracker was used to gather eye-tracking data. It measures a 

person’s eye line of gaze with respect to their head. The eye tracker is actually part of a larger, com-

plex system of components (for details, see Hayden, 2004).

4.2.1. Calibration Passages

Two reading passages were included in the calibration process at the beginning of each par-

ticipant’s session, the first in Chinese and the second in English. Each passage was two paragraphs in 

length and each paragraph filled one computer screen.

4.2.2. Computer-Adaptive (Proficiency) Test for Reading Chinese (CATRC)

The Computer-Adaptive (Proficiency) Test for Reading Chinese, or CATRC, is,  as its name 

implies,  a CAT that tests examinees’ proficiency in reading Chinese. Altogether there are currently 

over 600 items in the CATRC, roughly 50 items per level (former ACTFL scale of nine levels from 

Novice-Low to Superior) with more items available at the Superior level. These items cover the four 

main proficiency levels (Novice, Intermediate, Advanced, and Superior), including all sublevels (i.e., 

Novice-Low, Novice-Mid, Novice-High, etc.), as described in the ACTFL Chinese Proficiency Guide-

lines (1987). The test randomly selects items to present to each examinee.  When an examinee answers 

a question correctly, s/he is given an item of similar or greater difficulty; if s/he answers a question 

incorrectly the program then randomly selects an item of similar or lesser difficulty. Through this 

process the application identifies an examinee’s reading level.
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The CATRC has been shown to be reliable and valid for all levels ranging from Novice-Low 

to Superior. In particular, see Hayden (1998, 2003), Watanabe and Yao (1998), and Yao (1994, 1995). 

The CATRC fits into Bernhardt’s (1999) idea of the essentials of comprehension assessment, in that it 

gives stable information about the abilities of learners so that their strengths and weaknesses can be 

identified; it ranks and orders comprehenders in their performance abilities; and, most important, it 

makes clear what they cannot do or understand” (p. 1, italics as in the original).

4.3.  Procedures

The participants were all tested individually. They were seated in front of a Macintosh (G4, 

MacOS9) computer and were then shown the ASL 501 head-mounted eye tracker unit. Initial setup 

and calibration for each participant took between 5 and 15 minutes.

Calibration required the participants to look at an image of nine numbered points specifically 

arranged in a 3 by 3 grid that corresponded to the area of the visual field on the screen. After calibra-

tion participants were asked to orally read two short passages split into two paragraphs, each of 

which occupied one computer screen (1024x768 pixels) of text. The Chinese text was read first, and 

participants were able to choose between traditional or simplified Chinese character forms (depend-

ing on whichever form they felt more comfortable with). The English text was presented next.

After reading these passages, participants were calibrated again using the calibration image 

described above before beginning the CAT. The CATRC program first presents a screen with addi-

tional background questions mainly related to language study background. After the background 

information screen, there are three warm-up questions, then the actual test. Because the CATRC, as its 

name suggests, is a computer-adaptive test, participants varied widely on the length of time required 

to complete the assessment.

4.4.  Data Collection and Analysis

Data collected from the eye tracker includes points of fixations,  fixation durations, inter-

fixation times, angular distance between fixations, and fixation sequences. Using the ASL software 
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(EYENAL and FIXPLOT) I was able to define areas of interest (AOI, collections of fixations in a given 

area), calculate gaze times (total fixation times per AOI), and identify saccades within the Chinese text 

as well as saccades between Chinese text, the English cue, and the English question and answers.

The CATRC keeps a record for each participant of the number of items tested, item ID (in-

cluding level and item number), the correct answer for each item and the answer provided by the 

participant,  a tally of correctly and incorrectly answered questions and each corresponding level, start 

and end times, a final reading proficiency level assessment based on the number of items answered 

correctly, and the total number of questions asked.

Data gathered from the CATRC provided descriptive statistics about each participant’s per-

formance on the test, including total test time duration, correct and incorrect responses, item difficulty 

levels, and assessed reading proficiency level. Data gathered from the eye-tracking system were ana-

lyzed for duration of eye fixations within each AOI, and elapsed time on task, as well as saccades 

across AOIs.  The data for each participant was recorded into their own separate file.

Admittedly, the relatively small sample sizes of each group limits the generalizabilty of the 

findings;  however, considering the population from which the sample came, there are highly sugges-

tive trends that do make themselves apparent.  As Everson (1986) noted almost twenty years ago, and 

is still very much the case with a language such as Chinese, researchers doing these types of studies 

“will probably have to resign him/herself to the inevitability of small sample sizes” (p. 91).

5. RESULTS

5.1.  Quantitative Analyses

Table 1 shows that non-native Superior participants (NNS) required higher total fixations and 

higher mean fixations per item compared with Intermediate participants (NNI). This is most likely 

due to the fact that the NNS participants faced longer and more complicated CATRC items (including 

both passage and question) than the NNI participants. On the other hand, NNS participants also had 

higher mean fixations and higher mean fixation times per item compared with native Superior (NS) 

participants. This was expected, and would seem to indicate a point of language development of an 

11



emerging distinction between non-skilled and skilled readers (i.e., the NNS participants the NS par-

ticipants, respectively).

Table 1. Group mean fixation data.

Group n
Total

Fixations

Mean
Fixations/

Item

Mean Fixation
Duration/Item

(ms)

NNI
NNS
NS

5
7

11*

6738
8752
4913

190
292
168

 338.00 (39.32)
 348.43 (89.12
 227.91 (29.70)

Note. Values in parentheses are SDs.
* One outlier (NS08) given 59 items due to a technical problem was removed from 
this group’s calculations for this data set. This participant’s information is otherwise 
listed in descriptive statistics throughout this paper. The data for native participant 
NS02 had to be eliminated due to excessive noise.

Figure 2. Fixation Frequency: Traditional vs. Simplified Characters.
Interaction between Chinese language ability and traditionałsimplified characters 

as measured by fixation frequency.

Figure 2 shows similar performance for both the non-native groups (NNI and NNS) and the 

superior groups (NNS and NS). Although the mean fixation frequencies for the NNI group were 

about half as much as those for the NS group, mean fixation frequencies for traditional and simplified 

characters within each group were about the same. In other words, the mean frequencies for the NNI 
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group and the mean frequencies for the NNS group each reading traditional Chinese characters were 

roughly equal to their group mean frequencies for reading simplified Chinese characters—meaning, 

perhaps, that both groups of readers found both forms equally difficult (or easy).

It is interesting that the NNS group is also similar to the NS in mean fixation frequencies for 

traditional and simplified characters. On one hand this suggests that both the NNS and NS partici-

pants dealt with both forms equally in the sense that neither form was more or less difficult to process 

per se. On the other hand, it also seems to suggest that the NNS participants had more difficulty in 

general with both forms of characters,  although with a slight indication of strength for reading tradi-

tional Chinese characters (as could be expected from looking at their selected preference in Table 5).

5.2.  Qualitative Analyses

The very small participant populations for each of the three groups in this study precluded 

the application of more complicated statistical measures of significance. The purpose of this section, 

then, is to actually look at example items to see if we can identify differences in reading based on the 

observed eye-tracking data. The key indicator for analyses will be fixation duration as represented by 

filled circles of varying sizes, i.e., smaller circles indicate shorter fixation durations while larger circles 

indicate longer fixation durations.

The best examples available for the analysis of this aspect of reading Chinese come from 

items at the Intermediate-Mid level and below. The majority of these items in the CATRC simultane-

ously present both traditional and simplified Chinese characters, generally with the former on top 

and the latter underneath in parentheses.

It is interesting to note that, depending on their preferred form of Chinese characters as se-

lected at the beginning of the CATRC, NNI participants either stayed with or changed to the form 

they said they preferred. In addition to showing the influence of character complexity on fixation 

frequency and duration, Figure 3 also shows that a participant who has declared a preference for tra-

ditional Chinese characters will almost exclusively read that form when presented with a choice, and 

only rarely check the other form for clues to aid comprehension.
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Figure 3. Eye-tracked Sample 2: NNI(T).
An example item (approx. 60% of original size) from a participant 

who declared a preference for traditional Chinese characters.

Figure 4 shows how a NNI participant who declared a preference for simplified Chinese 

characters stayed almost exclusively with that form.

Figure 4. Eye-tracked Sample 2: NNI(S).
An example item (approx. 60% of original size) from a participant 

who declared a preference for simplified Chinese characters.

14



Other examples show (not presented here in the interest of space; see the Appendixes in 

Hayden, 2004) participants changing mid-sentence from a non-preferred character form to a preferred 

character form. Instances such as this would have benefited the addition of a follow-up recall protocol 

to tease out from the participants more in-depth analyses about such observed reading behavior.

6. DISCUSSION

Looking at the fixation data provided in the previous section, we can see that NNI partici-

pants completed the CATRC with fewer fixations and in less time than the NNS participants. Also, for 

NNS participants,  generally speaking, longer passages resulted in more fixations of longer durations. 

This, however, was not the case with NS participants encountering the same level, length, and diffi-

culty of material, who generally required fewer fixations and less time to complete their assessment 

than NNS participants.

The most obvious reason for this becomes apparent through examination of the item set of 

each group upon completion of a test. Test items given to NNI participants were for the most part less 

complex (as measured in length of passage as determined by number of characters) and less difficult 

(in terms of content and subject matter) than those test items that the NNS and NS participants faced. 

Given the equal frequency of eye fixations among NNS participants during their time on task, we can 

infer that there was no increase in demand on cognitive processes for non-preferred character form.

The eye tracking data shows us that, despite the relatively shorter passage content,  non-

native Intermediate readers (NNIs) of CFL spend long spans of time working through the test items. 

This suggests that NNIs are generally concerned with processing each and every character for mean-

ing, if not sound. Failure to come up with either meaning or sound or both may cause a bottleneck in 

comprehension processes delaying the “click of comprehension” that signals to the reader that they 

have comprehended something.

Everson (1986) posits that “class time can be devoted to exercises designed to encourage as 

well as enhance the learner’s silent reading skills” (p. 90, emphasis mine). In contrast, Dew (1994) 

notes that “reading and the expansion of vocabulary is for the most part a solitary activity, under-
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taken by the student in his own unsupervised time” (p. 40). It may be that both of these points of view 

coexist on one continuum of reading instruction whereby during initial stages of language instruction 

students receive explicit guidance and practice in how to effectively navigate the reading process, and 

moving towards autonomy and independence only occasionally needing to consult common re-

sources such as dictionaries and online search engines.

From the data presented in the present study, the reading strategies of non-native Superior 

readers generally differ from that of non-native Intermediate readers, but are still not as efficient as 

those of native Chinese readers. So, we may well ask the following question: “How can learners at 

lower levels of CL2/CFL reading proficiency be best taught to approach novel (i.e., unfamiliar) read-

ing tasks,  based on the processing strategies exhibited by native readers?” It would seem that a wide 

variety of graded readers needs to be collected and/or created in order to allow novice-, intermedi-

ate-, and even advanced-level CFL students more opportunities to gain more exposure to the written 

language. The greatest hindrance to incorporation of extensive reading in programs for languages 

such as Chinese and Japanese is the general dearth of materials available that will actually turn 

emerging readers into avid readers.

Since the CATRC does not include items at the Distinguished level of the ACTFL reading 

proficiency guidelines, this suggests either a limitation in the precision of the CATRC or of the ACTFL 

reading guidelines themselves, as suggested by Park (1999). Future research in this area might need to 

develop a more precise assessment instrument that has a large item bank (perhaps at least 100 items) 

for each level of proficiency and that includes items at the Distinguished proficiency level. However, 

as Horodeck (1987) notes, tactics such as “skimming, skipping around, and guessing” are what real 

readers do. So, in that sense, the ideal assessment instrument would allow for participants to use the 

same skills as they would in “real reading”, as opposed to a test that was designed differently (e.g., to 

see whether readers could spot errors where their reading strategies would mainly be those charac-

teristic of proofreading). Advances in eye-tracking equipment and technology now allow researchers 

to gather data across multi-screen and multi-page scenes, which would mean that studies could be 
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done that look at non-native and native readers of Chinese reading lengthy paragraphs, pages, chap-

ters, and whole books.

7. CONCLUSION

As with the Everson (1986) study, the purpose of this study was multifaceted: first, to add to 

the still paltry collection of research that looks at non-native readers of Chinese. While many studies 

have recently added much to the eye-tracking research on native readers of Chinese, there is still 

much work to be done.  Second, in this study I have attempted to highlight the phenomenon of cogni-

tive load that is involved during the reading of novel text as presented via a computer-adaptive test 

(CAT). By using a CAT, it was possible to expose readers to both orthographies (i.e.,  English and Chi-

nese), as well as two forms of a single orthography (i.e, traditional and simplified Chinese characters), 

requiring them to vary their reading strategies during the administration of a single bilingual reading 

proficiency test.

In concord with Everson’s (1986) conclusions, the data gathered and analyzed in this paper 

supports perceptual models of reading which takes efficiency in the perception of the printed word as 

a measure of reading development (p. 81). Based on the reading performances of non-native Interme-

diate (NNI) and non-native Superior (NNS) level readers in comparison with native readers of Chi-

nese, we can conclude that the NNI readers still do not have the familiarity or experience with the 

written Chinese language necessary to allow for automatic transitioning between perceptual subskills 

that would make for more efficient reading comprehension. Similarly, as with Everson’s Advanced 

readers, the NNS readers in the present study also generally do not have a level of automaticity 

needed for efficient reading at a native level as exhibited by the NS readers in this study.
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