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Abstract

In Taiwan, and other Asian countries, students of English expect and are expected to memorize a lot of vocabulary: MCU, for example, relies fairly heavily on vocabulary acquisition and retention in its teaching and testing resources. Oftentimes, lists of vocabulary items to be learned by students do not really belong to a particular topic, or fit it very loosely, because the items have not been chosen in a principled way. 
The present paper reviews the arguments for incidental learning and direct learning of vocabulary in ELT, and shows how a web corpus builder (WebBootCat) can be used to build lists of words that are related to a particular topic in an intuitive and statistically principled way. A small number of seed search terms are used by WebBootCat to generate a corpus of texts on a given topic, and this corpus is searched to find vocabulary items which are salient to the topic. 
Introduction

For students of English in Taiwan, direct learning of wordlists plays a major role. It is clearly important which words are chosen to be on the wordlists, and which words are selected to be used in textbooks, if Taiwanese learners are to acquire language which is meaningful and useful.
In this paper, we first review the arguments for incidental learning and direct learning of vocabulary, and consider how they are played out in English teaching in Taiwan. We consider one particular textbook, and find that the vocabulary is not systematically selected, with the vocabulary to be learnt not forming a good match either to the topic of the chapter, or to the reading material, or to corpus frequency.  We report experiments with WebBootCat (WBC), a software tool which uses Yahoo! web services to harvest linguistic corpora on user-specified subject areas from the World Wide Web. We use WBC to extract from these corpora key vocabulary which can be used to populate wordlists in textbook-writing.  

Vocabulary: incidental and direct acquisition
Studies in the acquisition of vocabulary have identified two principal learning strategies, incidental learning (discussed by Nagy, Anderson & Hermann, 1985; Nation & Coady, 1988; Nation, 2001) and direct learning. Research by Nagy and colleagues claimed that learning from context is one of the most significant aspects of incidental learning. This laid the groundwork for the belief that authentic context is a particularly powerful source of incidental language learning (Krashen, 1989; Pitts, White and Krashen, 1989).
While there is little doubt that incidental learning, particularly that acquired through reading, is key to learning the vocabulary necessary for functioning in an English environment, some researchers have argued that this form of acquisition has limitations. This may be especially true for students for whom English skills include academic performance in their coursework, textbook reading, and classroom lectures, as well as test performance (see Chaffin, 1997; Zechmeister et al, 1995). These researchers have argued that an essential role is played by the direct instruction of strategies for learning vocabulary and meaning. Without these, they believe long-term retention of new vocabulary rarely follows. They emphasize the role of dictionaries and other word reference books, and note that direct instruction is important in fostering an interest in words.
Direct acquisition studies recognize that vocabulary can be learnt using tools that bring the learner’s attention into direct contact with the form and meaning of words, such as dictionaries and vocabulary lists. However, the question of how best to use these tools for direct vocabulary acquisition remains unanswered. In Taiwan, and other parts of Asia, the traditional (and intuitively suboptimal) approach has been simply to memorize the vocabulary item along with one or two possible L1 translations.
The memorization of vocabulary items is a pedagogical fact of life for most students of English in Taiwan. Ironically, government policies intended to boost the national standard of communicative language skills have actually encouraged this approach to language learning. Previously, lists of words were presented primarily to students in public secondary schools, but nowadays official attempts to promote language proficiency have resulted in the widespread use of proficiency tests such as the GEPT and TOEIC; consequently there has been an explosion of test preparation classes. In almost every case, these classes emphasize vocabulary acquisition through the memorization of lists rather than the use of communicative tasks or the presentation of authentic examples. 
Typically, these lists incorporate vocabulary selected by employees and teachers of test preparation schools. In more professional situations, the selections are derived from word counts of actual standardized tests. In other cases, the lists are populated more or less arbitrarily, with only a vague and unclear match between the items on a given list and the topic it is supposed to represent. Furthermore, items are often demonstrated to students using contrived examples. With such poor models of usage available to students, it is questionable whether even the highest standard of instruction will result in the desired acquisition.
 If students are to learn lists of English words, one would rather that they learnt words which were going to be optimally useful to them, and of course it is the goal of lists such as the CEEC list (a glossary of 6480 words used to help people studying for university entrance exams, described and listed in College Entrance Examination Center (2002)) that they do cover the most useful vocabulary.  However it is not easy to assess what the most useful vocabulary is.  One strategy is to identify the most common words in a general corpus of English: the commonest words are the ones that students are likely to encounter most often, so are, at least from a language understanding perspective, the most useful.  If learners are to produce native-like language, then they should be using the words that native speakers use in similar proportions, so the argument can also be made from a language-production perspective.  The matter has been pursued in Japan, and in 2003 the widely-used JACET list of 8000 basic words was revised substantially on the basis of the British National Corpus (Masamichi 2003, Uemura 2005).  Su (2006) has explored the relation between (a 2000 word version of) the CEEC list and a range of other lists and corpora.  While the verdict in that paper is that the list is largely satisfactory, areas are found in which the corpora and the list do not match.  
An essential difference between corpus-derived lists and those compiled manually, whether by individual teachers or government bodies, is that data from corpora is authentic. Such measures as personal intuition or experience of the teacher are far too problematic to produce meaningful results, according to Biber & Conrad (2001). Careful statistical examination of corpus data, however, can help us to construct meaningful, topic-related wordlists.
English vocabulary acquisition at Ming Chuan University
Two of the authors, Smith and Sommers, are employed by the English Language Center (ELC) of Ming Chuan University, where the principal task is to teach general English skills to large groups (around 60) of relatively unmotivated university students. English is taught throughout the four years of a typical undergraduate career (in contrast to many Taiwan institutions where one or two years is the norm). There is little evidence to show how much acquisition of English takes place over the four year period, but certainly there is ample time for boredom to set in in students who are principally interested in the taught offerings of their home departments.

The ELC’s students are assessed twice a semester by centralized achievement tests. Because the teaching of grammar is not emphasized in the ELC, and because it is difficult to assess communicative competence with such large groups of students, the main focuses of these tests are listening comprehension, and familiarity with the unit vocabulary items. Students do not prepare for listening comprehension assessment, but they do prepare for the vocabulary component. They do this by memorizing the unit vocabulary lists, internalizing each item with its Chinese “equivalent”.

The primary teaching material for these courses is an in-house textbook series called East Meets West. EMW presents some topics relevant to students’ lives and potential future careers, and others which are less relevant or useful. There are a number of different types of activity in each unit, but the common core is a specially commissioned text on the unit topic (written by an ELC teacher), and a collection of about 12-14 vocabulary items, occurring in the text, which may or may not be related to the unit topic.

The first unit of EMW 1 is entitled “Getting started at university”, an apparently appropriate topic for beginning freshmen. There is a short reading on the experience of an imaginary freshman called Patricia Lin, reading comprehension questions, pronunciation exercises, pattern practice and a couple of listening exercises, along with a vocabulary section.  This is the standard layout of an EMW unit. There are also, as in other units, some activities specifically related to the topic: maps of the MCU campus, of use to new students; locations of MCU departments; suggested English spellings of Chinese family names etc.
When we turn to the list of vocabulary items, shown at Figure 1, we find that little of what is offered is related to “Getting started at university”, or to “university”, or indeed to getting started at anything at all.

Vocabulary

Nouns


attendance 

course    

facilities 

helmet   

initiative


major 


vendor

Verbs

accomplish

consider     

improve 

tease

Adjectives

challenging 

fortunate

impatient       

occasional  protective 

Figure 1 EMW 1 Unit 1 vocabulary

Only three of the words – all nouns – have an obvious connection to an educational topic. The first verb and the first adjective are also likely to occur more often in educational contexts.

With the benefit of hindsight, most would agree that the procedure adopted for populating the vocabulary lists, when EMW was compiled, was flawed. First, a topic-related text was commissioned (in this case the story about “Patricia Lin”) but without a requirement to incorporate topic-related vocabulary into the text. Next, items were selected (in most cases, not by the text writer, but by another editor) which it was deemed students would be less familiar with, and ought to learn. Many of the apparently on-topic items which occurred in the texts (student, university and so on) were ruled out, because the learners would already know them; instead, words from the texts were chosen seemingly at random. Learners are expected to be familiar with this vocabulary in the midterm and final tests.

This seems an unprincipled approach to vocabulary acquisition. One might argue that a better approach might have been to write a text around a list of pre-determined vocabulary items, related to the unit topic. Creating such a list is not a trivial task, though; it is difficult to determine what sort of vocabulary should be included. Textbook writers cannot produce such a list through contemplation and introspection alone. It might be possible to think of a short list of educational terms (major, sophomore, classmate, campus and the like), and a reading text featuring that vocabulary could then be commissioned. However, at least two objections could be raised to that approach. 

First, the list would only include items that belong to the domain in the most transparent way. If, for example, it can be shown that items such as excited, challenging and friend occur more often in texts about “Getting started at university” than they do in texts on other topics, they are candidates for inclusion in our lists.

Secondly, it would be less straightforward to compile such a list for Unit 2 (“Family and hometown”) or Unit 3 (“English learning and you”), to give just two examples. In these domains, only kinship terms and the jargon of TESOL and Applied Linguistics spring to mind, and neither of these would be useful for MCU freshmen.

What is needed is a corpus-based vocabulary generation tool. 
WebBootCat, a tool for corpus and wordlist generation
Baroni et al (2006), in a paper which introduces WBC, focused on the tool’s utility as an aid to technical translators. Most translators, Baroni et al note, make regular use of the web as a source of information about technical terms and usages; however, search engine design is not optimized for their use. 

The task described in the paper consists of creating a corpus associated with a particular domain, and generating a list of the terms most salient to the domain. All of this information is extracted from the web. The resulting corpus can be expected to be both up to date (the terminology is current), and to be firmly focused on the domain in question (in contrast to offline corpora, such as the BNC, intended for general use).

The basic algorithm is conceptually simple. First, a search is seeded with one or more words selected by the user. These seed words are sent to Yahoo! (formerly Google was used, as mentioned in Baroni et al’s paper), and all the lexical items are extracted from the returned web pages. A substantial amount of filtering is done to exclude web pages which do not mostly contain running text of the language in question.  Measures include rejecting pages containing too many words held on a stop list, and very short and excessively large web pages: a user interface provides control over these filters.  The resulting corpus may be used in a number of ways.  It can be explored in the Sketch Engine, a leading corpus query tool (Kilgarriff et al 2004).  The user can also generate keyword lists from it: to do this, all words in the corpus are counted and their frequencies are compared with their frequencies in a general web corpus (the reference corpus).  A list of the words whose frequencies are most significantly higher in the reference corpus is created. Baroni et al used WBC to generate the list of keyterms related to Machine Translation shown in Figure 2. Most, but not all, of the terms are indeed related to that domain in some way.  Similar lists of vocabulary could also be generated on topics of interest to language learners.
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Figure 2 WBC output (from Baroni et al 2006)

Generating vocabulary lists with WBC

The reader probably will already have compared Figure 2 (the list of keywords related to Machine Translation, generated by WBC) with the vocabulary list (Figure 1) on “Getting started at university”, developed by ELC curriculum writers, and drawn the conclusion that the former contains many relevant items, the latter precious few. Figure 3 shows the keywords extracted for a query to WBC, using the seed words freshman and university, and searching 100 websites which feature those words more prominently than other sites

A glance at the figure shows that almost all of the words [image: image2.png]Keyterms for corpus freshman university 2812
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extracted are salient for the domain. Many terms such as graduation, SAT, and transcripts are part of the specialized vocabulary of tertiary education; courses and results probably are not, but are more frequent in that domain than elsewhere.
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Figure 3 WBC keywords for corpus seeded with freshman and university
The second unit of EMW 1 is called “Family and Hometown”. That title is a reasonable description of the contents of the unit, which is designed to get students to share, using the target language, information about their backgrounds. The two keywords featured in the unit title seemed a reasonable point of departure for generating a vocabulary list; this was done, and the result is shown in Figure 5. This may be compared with Figure 4, which shows the vocabulary prescribed for that unit of EMW. This vocabulary is barely concerned with the topic at hand at all – this comes as no surprise when it is known that the list was extracted from a story about one person’s life (albeit a very interesting story).
Vocabulary
Nouns

lightning
orphan 

porch 


region 

roots
suburb 

tragedy 

twin 

Verbs 

support

Adjectives

agricultural
polluted 

urban

Figure 4 EMW 1 Unit 2 vocabulary

The picture from Figure 5, however, appears just as bleak. Only 10 items have been found: 2 of those are the originally specified seed words, and of the rest, only 4 could be said to relate to the topic. The search was performed in exactly the same way as in the freshman/university case, again querying 100 websites.

We should not be too disappointed at such a sparse list of keyterms; freshman and university are simply much better topic descriptors than family and hometown. A comparison with a standard Google search is instructive: all but two hits from the first page of a Google search for freshman university are official university web pages dealing, precisely, with the issue of “getting started at university”. Equivalent Google results for family and hometown link to all manner of things, including a genealogical site, articles about disabled children and the Tour de France, and advertisements for real estate and a used Barbie Doll set. University and freshman are more powerful as a pair of search terms (recall from Baroni et al’s results, given in Figure 1, that the same is true of machine translation). 
Intuitively, the more specific a term is (the less polysemous it is, and the further down a hierarchical hyponym tree it is found), the more powerful it will be. Thus, a term like person, which would be close to the top of such a tree, is less powerful than the more specific term freshman. Family is a polysemous item which can refer to related groups of people or of other entities, and it is high up in the semantic hierarchy. On both counts, therefore, family offers less specificity than freshman, and consequently is less powerful as a search item.
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Figure 5 WBC keywords for corpus seeded with “family” and “hometown”

WBC Business Corpus

A number of EMW units deal with the world of business and international trade, especially in the senior year of the course. A good wordlist in that domain, therefore, would be particularly useful. Rather than generate a new corpus for the purpose of this study, we used an existing, much larger, WBC-generated Business Corpus, of about 10 million words. For comparison, note that the size of the Machine Translation corpus created by Baroni et al (1986), used to generate the wordlist given in Figure 1, consisted of around 144,000 words, and the corpora we have so far described averaged about the same size. To generate a larger corpus, a larger number of seed words is selected. The Business Corpus was seeded with 50 words, selected by Kilgarriff on the basis of their intuitive relevance to the world of business, including investment, capital, franchise and portfolio.
The larger the corpus, the more documents salient to the subject area it will contain, and the better our chances of generating a good wordlist. The evidence from the Business Corpus bears these expectations out. Words found in the corpus were ranked by the ratio of the number of occurrences to the number of occurrences in a reference corpus, the 100m word BNC. Thus, given the relative size of the corpora, one would expect a non-business term (a word whose frequency in a business or general corpus is about the same) to be assigned a ratio of about 0.1.  In the Business Corpus, around 20% of words have relative distribution ratios of 0.1 or above. The top 100 words are ranked by relative distribution ratio in Figure 6.
 The reader will probably agree that almost all of the terms are of immediate relevance to the world of business and trade. 26 of them are not found in the Taiwan CEEC list; tellingly, these missing terms (marked “no” in Figure 6) are among the most intuitively relevant to the subject on our list. 

It will by now be clear that corpus-derived wordlists are much more likely to succeed in representing a subject area than those compiled manually. If, however, lists such as the CEEC are to continue to serve as a curricular gold standard, it will be useful to learners if vocabulary items are classified as on- or off-list. The learner will then know whether they were exposed to a given item before (or perhaps whether it is likely to come up in an exam).
	
	Ratio 
	In CEEC list?

	franchise
	3.08
	no

	license
	2.26
	yes

	broker
	1.59
	no

	commodity
	1.57
	yes

	prior
	1.3
	yes

	fiscal
	1.25
	no

	portfolio
	1.05
	no

	bond
	1.03
	yes

	paragraph
	0.97
	yes

	equity
	0.96
	no

	disclosure
	0.94
	yes

	applicable
	0.92
	yes

	forth
	0.9
	yes

	investor
	0.89
	no

	shall
	0.87
	yes

	transaction
	0.87
	yes

	entity
	0.85
	no

	registration
	0.84
	yes

	re
	0.81
	no

	exempt
	0.78
	no

	faculty
	0.78
	yes

	designate
	0.77
	yes

	deem
	0.74
	yes

	accord
	0.72
	yes

	asset
	0.71
	yes

	offering
	0.69
	yes

	percent
	0.68
	yes

	receipt
	0.67
	yes

	prohibit
	0.67
	yes

	trading
	0.66
	yes

	underlie
	0.65
	no

	program
	0.64
	yes

	behalf
	0.62
	yes

	prescribe
	0.62
	yes

	saving
	0.62
	yes

	regulatory
	0.62
	no

	compliance
	0.61
	no

	investment
	0.61
	yes

	stock
	0.61
	yes

	fee
	0.61
	yes

	contractor
	0.58
	yes

	invest
	0.58
	yes

	liability
	0.58
	no

	dividend
	0.58
	no

	accounting
	0.58
	yes

	provider
	0.57
	no

	specified
	0.57
	yes

	maturity
	0.57
	yes

	exemption
	0.56
	no

	expense
	0.55
	yes

	terminate
	0.55
	yes

	competent
	0.55
	yes

	default
	0.54
	no

	purchaser
	0.54
	no

	purchase
	0.54
	yes

	restricted
	0.51
	yes

	amend
	0.51
	no

	addition
	0.51
	yes

	security
	0.51
	yes

	eligible
	0.51
	yes

	corporation
	0.49
	yes

	obligation
	0.49
	yes

	applicant
	0.48
	yes

	renewal
	0.48
	no

	employee
	0.48
	yes

	fund
	0.47
	yes

	prospective
	0.46
	yes

	seller
	0.46
	yes

	registered
	0.46
	yes

	preferred
	0.46
	yes

	lawyer
	0.45
	yes

	counsel
	0.44
	yes

	dealer
	0.44
	yes

	shareholder
	0.43
	no

	delivery
	0.43
	yes

	portion
	0.43
	yes

	enforcement
	0.43
	yes

	sub
	0.43
	no

	submit
	0.42
	yes

	hearing
	0.42
	no

	disclose
	0.42
	yes

	appointment
	0.41
	yes

	payment
	0.41
	yes

	specify
	0.41
	yes

	jurisdiction
	0.4
	no

	revise
	0.4
	yes

	selling
	0.39
	yes

	compensation
	0.39
	yes

	administrative
	0.39
	yes

	written
	0.39
	yes

	incur
	0.39
	no

	certificate
	0.38
	yes

	adviser
	0.38
	yes

	hedge
	0.37
	yes

	assign
	0.37
	yes

	comply
	0.37
	no

	retail
	0.37
	yes

	respondent
	0.37
	no


Figure 6 Business Corpus, top 100 terms ranked by ratio to BNC frequency
Recursive bootstrapping with WBC: generating a second corpus from the first

The seed words for the Business Corpus were chosen by the compiler by introspection and brainstorming. A better approach would be to select seed words from the corpus itself. This is achieved by first generating a corpus using one or two highly salient terms, such as freshman and university. The keyterm output from that corpus can then be used to seed a second corpus. The keyterms from the second corpus could be used to generate a third, and of course the process could be repeated recursively. The reader may have noticed WBC’s invitation, illustrated in Figure 5, to “search again with selected keyterms”.
Above, we showed the keyterms from our freshman university corpus. If the reader glances back at Figure 3, where those keyterms are shown, she will see that there is, against each keyterm, a checkbox. We bootstrapped a new corpus, using as seed words the items that were checked above. Figure 7 shows the keyterms which were extracted from it.
	[image: image1.emf]Figure 7 Recursively bootstrapped freshman university corpus


In Figure 7, we have placed a check against the output keyterms which are the same as terms used to seed the corpus, for the reader’s convenience (in the actual WBC output screen, such items are highlighted in red). We are encouraged by what new output wordlists of this kind show: it includes a number of new keyterms, such as educational, curriculum and undergraduate, which are salient to the educational domain. 
Further work and conclusions

It is possible to expand the WBC corpora by generating multi-word vocabulary items. The EMW vocabulary lists currently include only a few phrases, and we should be encouraging our students to learn vocabulary items in the contexts in which they typically occur. We are currently conducting experiments in this area, and further results will be reported in Smith, Sommers & Kilgarriff (2008). 
We have shown, in this paper, that it is possible to generate wordlists for vocabulary acquisition that are highly salient to particular topics. These lists are better than existing lists as found in the EMW textbooks. Recognizing that the direct learning of vocabulary in language acquisition is here to stay, especially in Taiwan and other areas of Asia, we have shown one way to ensure that the vocabulary to be memorized is relevant, to a lesson topic and has high frequency in texts on that topic. 
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