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Abstract: In this paper, we describe a pilot study of Explicit Reading (ER), which stands for 
explicit representation of the implicit chunking process in the readers’ mind. A chunk is a 
meaningful group of words. According to psychological linguistics, reading is a cognitive 
process, which includes chunking words of a sentence into meaningful groups of words. In 
this study, a web-based reading system was built for students to read assigned short articles 
and manually chunk each sentence into a hierarchical chunk, which is the parsing tree of the 
sentence. The chunking actions are recorded and timed for further analysis. Students are 
clustered according to the similarity of their chunking results. Two classes of non-native 
speaking college students of an English course participated in this study and 22 feasible cases 
were collected. For a particular syntax structure, the chunking style and unit quiz score are 
correlated. Compared with the reference answer, even the students have high unit quiz score 
may conduct chunking mistakes. 
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1. Introduction 
 
How do we help non-native poor readers to improve their reading skill? Why a good reader may not 
be a good writer? What happens in readers’ mind when they read or “misread” a sentence? Is there 
any method to represent the implicit process of reading or “misreading”? How do we diagnose 
misreading? Kao et al. (2011) designed a system to help Chinese speaking EFL students to “explicitly 
represent a sentence as a parsing tree (chunking)” by answering to a series of predefined parsing 
questions, which are designed according to a referenced parsing tree created by teacher. However, 
during our previous study, we found that different student may have different chunking style, which is 
probably not the same as the teacher’s. Furthermore, an abnormal chunking style may indicate a 
misread of the sentence. How do we discover and represent these misreads which happens implicitly 
in the reader’s mind. What will we see if we just let the readers to present their own chunking style? 
In this study, we designed and implemented a web-based reading system, called “Explicit Reading for 
English”, which let students to read assigned short articles and manually chunk each sentence into a 
hierarchical chunk, which is the parsing tree of the sentence. The method will be described in Section 
3. The parsing trees are scored by calculating precision, recall, accuracy, and f-measure of each 
chunking action with respect to a reference answer, created by teacher. Students are clustered 
according to their chunking styles to see the correlation with respect to their quiz score of the assigned 
articles. 
 
 
2. Literature Review 
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The concept of chunk was proposed by Miller (1956) and is highly related to working memory 
(Baddeley & Hitch, 1974). Li (2010) indicated that, since the capacity of working memory is limited, 
if the reader possesses better knowledge of chunking, their capacity of working memory would be 
used more efficiently. Chunk has been named by different researchers, such as phrasal lexicon 
(Becker, 1975), lexical phrase (Nattinger & DeCarrico, 1992), prefabricated chunk (Skehan,1998), 
formulaic language (Wray, 2002). Nattinger & DeCarrico (1992) said that lexical phrase is the 
multiword lexical phenomena that exist somewhat between the traditional poles of lexicon and syntax, 
and the ability to use lexical phrase is important. Zhang & Xu (2007) suggested that teachers could 
encourage students to find prefabricated chunks in the reading material to increase their awareness to 
chunk. Later, Li (2010) conducted research on prediction reading comprehension performance by the 
chunk uses of the students. She concluded that reading comprehension is better predicted by chunk 
uses in students’ writing than by their grammatical accuracy. However, her research measured chunk 
uses in language production, while reading is a process of language reception, and she indicated that 
the measurement of chunk uses in language reception is still a challenge. Our purpose is to response 
to that challenge. 
 
 
3. Method of Chunking 
 
An example is shown in Table 1. Words are broken into several lines, and each line is a chunk. The 
indentation before each line represents the hierarchical structure. Chunk with more indentation 
belongs to the chunk with less indentation to form a chunk/sub-chunk structure. With these chunking 
strategies, readers can manage their working memory when they read long sentences. We provided 
some rules to build referenced answer and to demonstrate to students. If it is not chunked properly, 
some lines will be not integrated with their meanings. Building improper chunks may indicate that the 
reader may not comprehend that sentence, therefore, a “misread” may occur in the reader’s mind. 
Teacher of the English class chooses some articles from a college English textbook as the reading 
materials, and parses each article to be the reference answer. Then, the articles are transformed into 
web pages. Students can login the system by their student ID, then choose article to read. Click 
between words of the article will break the line, click at the end of a line will un-break it. Click on any 
word of the line will add indentation, click on one of the leading indents will decrease indentation. At 
the end of this process, students can save their result. Once students submit the result of an article, 
they can see the reference answer shown side by side with their own result. 
 
Table 1: An example of parsing tree.  

Parsing Tree: 
It  
is essentially  
      a set–up  
            where  
                  we  
                  have  
                        a warehouse  
                              for our products  
                        that  
                        serves  
                              a certain number of retail outlets  
                                    close to that warehouse 
. 

 
 
4. Experiment and Results 
 
Two classes of college first-year students (N=90) from management school of a university at northern 
Taiwan are participated in this study. We explained and demonstrated the system and let them 
practice freely for two hours, and they can practice online anytime after the class. After two weeks, 
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we let them voluntarily to join the reading of the last article. Finally, 22 feasible cases were collected. 
Data is analyzed by RStudio version 0.98. During each reading session, the action and elapsed time of 
break/un-break lines and indent/un-indent lines are recorded. We cluster students into groups 
according to their chunking results. An interesting result is found when we investigate the different 
chunking styles of the phrase “close to that warehouse”. The clustering result and the quiz score is 
correlated to the correctness of the chunking results, as shown in Figure 1. The cluster of correct 
chunking result has higher average quiz score. 
 

 
Figure 1. (Left) Clustering Analysis of Different Chunking Style of the phrase “close to that 

warehouse”. (Right) Correctness of Chunking Results vs. Average Quiz Score.. 
 
 
5. Conclusion and Future Works 
 
We designed and implemented the reading system, “Explicit Reading for English”, and conducted a 
pilot experiment to collect data for the improvement of the system. With the explicit representation of 
chunking, the incorrect chunking results of students can be shown and be diagnosed. In the future, 
there are many other aspects of research can be investigated through this system, such as the 
individual consistency of their chunking style, more clustering analysis can be done, more data can be 
collected to span a broad range of different proficiency levels. And the relation between the ability of 
chunking in reading and the ability of writing is also very interesting. With a way to represent the 
implicit reading in the readers’ mind, we think it opened a door to connect the aspects of 
psychological linguistics of reading to the aspect of language acquisition and teaching. 
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