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Abstract

These days, teachers are not the only resource where the students can rely on. Existing websites and software are available; hence, it can support the students to be autonomous learners. In the field of corpus linguistics, some corpora are specialized for language learning. Even for general corpora, in the hand of corpus processing software user, they can be a great potential for learning resources. This paper aims at demonstrating how a corpus processing engine and can perform some Natural Language Processing (NLP) tasks that are beneficial for language learning. As for this paper, the corpus and its processing are all performed on-line: the corpus that I use is COCA (Corpus of Contemporary American English. COCA is composed of text from diverse ranges of genres both spoken and written. Students of English department are required to consult this corpus, instead of dictionary, by applying patterns that they find difficult to understand (on the basis of academic writing exercise result).There are some structures that are frequently used by the students and they are encouraged to: 1) test whether the structure patterns are grammatically correct, or ill formed, 2) identify the contexts where the patterns are used, and 3) determine the proper use of the structure by textual evidence. The research procedure is as follows: students are required to input syntax queries to COCA. As it is well understood for COCA users, this corpus processing engine uses regular expression as input queries.  These inputs must comply with COCA’s syntax. Three queries are selected to apply, and they are related to the following lemmas <V:suggest>, <V:help> and <N:goal>. Form the concordance display, students can: 1) identify the left and right context, 2) recognize recurrent patterns, 3) associate the context to the text genre, 4) compare with Indonesian corpus, and 5) derive conclusion. In turn, the purpose of this investigation is to prepare them to be both autonomous students and researchers as well. 












1. INTRODUCTION
The support of computer and internet technology has significantly contributed to the development of all branches of linguistics, including corpus linguistics. Brown corpus in the 1960’s had received a great deal of critics from rationalists, where one of them is Chomsky. He addressed on the processing part that was very laborious as it was performed manually (at that time). See Ludeling & Kyto (2009). However, these days, the criticisms no longer apply as some natural language processing tasks such as part of speech tagging, parsing, and concordance, can be performed easily with the support of computer technology. 
	In the field of language learning, computer and internet technology support the students to be autonomous learners (Erben, Ban, & Castaneda, 2009). The learners optimize his or her capacity with the least support from human teachers. Teachers are no longer the sole consultant when students encounter problems. In this way, students are practicing self-discovery. When encountering problems, they will identify it and find existing resources that can help them to solve the problems. 
	In the field of language learning, I have to admit that the rationalists’ method is less complex to apply. The existing template is applied by filling the slot with possible lexicons that comply with the syntagmatic and paradigmatic rule. We often encounter this in most grammar books where examples are made up by the grammarians instead of being taken from language in use. To beginners, this method works best. However, as the learners capability improves, they have to know how language is used in the real world, as it is possible that patterns that they generally apply has some limitations, or structures that are strongly forbidden can be used in the real life. One of the instances is the use of personal pronouns in academic writing as observed by Harwood (2005) and Hyland (2002).
 As for this, learners need data that they can work with. As for this, the purpose of this paper is to show how the existing corpus processing engine can help students to perform their own analysis, extracting data from the language in use, and in turn, they themselves can discover how the patterns apply in the real language use. 

2. CORPUS AND CORPUS PROCESSING
Corpus and corpus processing are two different, but much related, terms. Corpus is the data and corpus processing is how the data in the corpus can be processed. Corpus is linguistic data that is already structurally organized in a way that researchers can process it. However, the processing itself is different issue. In order to process the corpus, a corpus processing engine is required. The engine might be built online or off-line. As for this research, it focuses on one of the online English Corpus, COCA. The engine is already built in the website; so that the corpus is searchable, (some of the corpora are not searchable. COCA or the Corpus of Contemporary American English are available online, created and maintained by Mark Davies, where the tokens are up to 450 billion. This corpus is, up to now, the largest searchable English corpus.
The type of the corpora and the way users use the corpora are quite distinctive. Consider that there are some general corpora such as: British National Corpus, Corpus of Contemporary American English, King Sejong Corpus (for Korean) and Malay Concordance Project (for Malay). These corpora (regardless of the language) are composed of diverse range of texts. Some other corpora are specialized. The collection of this kind of text is specific, such as: Michigan Corpus of Academic Spoken English, Michigan Corpus of Upper Level Student Papers, and Corpus of Historical American English (all of them are English corpus). But, even the general corpus can be used for, one instance, language learning purpose. See Aijmer (2009).
The practice of using corpora for Indonesian students as English learners was demonstrated by Prihantoro (2012). Even though he mentioned that the processing of the corpora can be performed on-line, the focus of his paper is on off-line corpus processing by using a corpus processing software called UNITEX, where the text is collected from a classic english novel. There are also some other works where it focuses on the use of corpus for the purpose of teaching English to the speaker of other languages, such as work by Campoy-Cubillo (2010) which are mostly for Spanish. Gavioli (2005) involved her (Italian) students in corpus investigation for the purpose of language Learning. Therefore, there is still an opportunity to explore how Indonesian students make use of corpus to support English language learning. The author in this case takes the opportunity to show how students use a corpus to explore patterns on their own paces. 

3. METHODOLOGY: PROCESSING WITH COCA
We have discussed that the corpus data needs further processing. As for this section, I will show how the data is presented to the users. In the study of corpus linguistics, the result of the processing is presented by concordance. Concordance is the presentation of target query (it can be word, phrases, affixes) where the query is surrounded by the contexts where the query is used in the text corpus. When the corpus, or the corpora, is collected from diverse range of texts, some processing engine display the source texts as well. Concordance is also used in the studies of word frequency, stylistic and discourse as well. 
The research procedures in this paper can be described in three layers, following the work of Mc Enery & Hardie (2012), with the application on COCA (Davies, 2011). The first layer is typing input query. The second layer is obtaining concordance and identifying its left-right context. And the third one is finding recurrent patterns and deriving conclusion.
	Query is the key to successful retrieval. Therefore, the users have to ensure that the query matches what the users want to look for. The input method of query in COCA is by regular expression, which means the query is composed of the concatenation of character strings (including symbols). The concatenation is often referred as syntax. Regular expression is not the same like the language we use every day. For instance, if we want to retrieve the word forms of <sing>, which are <sing, sings, sang, sung> we have to surround our query with square brackets. Consider figure 1:

Figure 1. Samples of COCA Syntax
[image: ]

	The COCA syntax presented by figure 1 describes three descending queries in the following order: retrieve the exact word, retrieve the POS, and retrieve all word forms. It is obvious that the use of the symbols such as brackets and asterisk is not common in the syntax of everyday use. However, this is the syntax that the computer understands (or the syntax that is designed by the programmer). When the syntax is wrong, the computer will reject it and require you to input the right syntax. When the query is composed of proper syntax, it will display the result in the form of concordance. 
The aim of the concordance is to show how language is used in contexts. Therefore, the context itself is, sometimes, extremely more important than the query. Concordance displays left and right contexts. Consider figure 2:

Figure 2. Concordance of <can> as a Verb or a Noun
[image: ]
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Figure 2 shows the concordance where the target query is <can> (the target query is boldfaced). Consider the first four lines where the right context of the query shows verb (to use, to be, to be, and to hit).  This indicates that <can> in this context is a modal auxiliary. The other three lines suggest that <can> is a noun. Consider the left context of the fifth line, where <regimen> functions as attributive modifying <can>. That <can> is a noun is clearly shown by sixth line where it begins with article ‘a’. As it is well understood, in English, the query <can> may have multiple POS, one as a modal auxiliary and another one as a noun. Students can actually find this information when they consult any standard English dictionary. Standard English dictionary these days are corpus based, which means the examples are not made up by the author, but collected from a corpus. When the dictionary authors browse concordance, they identify the left and right context, find recurrent patterns, and derive conclusion. That’s how the corpus based dictionary meaning and examples are created. The next section presents students investigation result of structures related to the following lemmas <V:suggest>, <V:help> and <N:goal>.

4. COLLOCATION PATTERNS
4.1 Suggest that you do or suggest you to do
The verb pattern for <suggest> seems to be one of the challenges for the students. The results of abstract writing assignment on academic writing course conducted on the first semester of 2012/2013 has shown that 96% of the students use the following lexical chains <suggest><PRO><to><V>. Consider the extracts as shown by example (1) to (3):
(1) Therefore, the author suggests the students to do the tasks
(2) I suggest them to watch the video first, then ….
(3) The program will suggest them to press the red button that will send the stimuli

The result indicated that 100% of the students used <suggest> in the sense of ‘putting forward a plan or idea’, and 96% of the students use this lexical chain. That fact that students only use <suggest> in this sense (whereas the word <suggest> can also be used in another sense), is an interesting phenomena to research, but in this paper I focus on the structure of how they are used. Only two students or 4% of the total students used <suggest> in the lexical chains of <suggest><that><PRO><Vinf>. Please consider examples (4) and (5):

(4) However, I have suggested that the students begin from the easiest ones
(5) The teachers suggested that the students do classroom observation before ….

Instead of judging the correctness of using one structure over another, I ask the students to browse the corpus to find out 1) the structures in use, 2) the context of how the structures are used. The students begin by inputting the lemma <suggest> plus <that> or <PRO> to the searching box. We will begin by <suggest><PRO><to><V>. The syntax of the query is this = [suggest] [p*] [to] [v*].  Consider the result as presented by figure 3:

Figure 3. Concordance of <suggest><PRO><to><V>
[image: ]

	Figure 3 shows that the patterns are in actual use, but very low in frequency. The figure indicates that they are used only one or two times. At this point, I ask the student to refine the search by focusing the pronouns on personal pronouns (you, him, them, us and etc). The syntax is as follows = [suggest]  [pp*] to [v*]. The result of the retrieval is shown by figure 4:

Figure 4. Concordance of <suggest><Pers.PRO><to><V>

[image: ]

The result of the retrieval indicated by figure 4 shows that the pattern is most frequently used in spoken corpus. Now, let us consider how another structure <suggest><that>, is used. The syntax is as follows = [suggest] that [pp*] [v*]. Consider the result as presented by figure 5.

Figure 5. The Source Text of the Concordance <suggest><that><PRO><Vinf>
[image: ]

By focusing on the source texts, students can derive conclusion. See figure 5, the concordance <suggest><that> are all collected from written academic English, while the concordance <suggest><PRO><to> are all collected from spoken English. As for this, students can derive that the structure <suggest><N><to> is not incorrect. This structure is used, but restricted to spoken English. On the other hand, the structure <suggest><that><N> is widely used in written academic English. Therefore, the judgment is not right or wrong, but more on to which genre each structure applies.

4.2 Help do or help to do
	The previous sub-section has described how two structures differ under the influence of the text type (spoken and academic). Both structures are correct, but one is more frequently used on the written academic discourse, while another is more on spoken discourse. At this point, students are required to test the other two structures. Consider example (6) and (7) that are obtained from students works (see underlined):

(6) The results help the author take conclusion
(7) Teachers are not supposed to help the students to do the assignment

Student works indicate the two structures <help><to><Vinf> and <help><Vinf>, are used inconsistently even by individuals. This means that one students use these two structures. Because in the previous sub section, there is a tendency for one structure to be used in different text type, they assume that in this case, one structure also prefers one text type over another. However, we need to test this assumption. The first structure is <help><N><Vinf>. It is expressed by the following syntax = [help] [nn*] [v*]. The result is shown by figure 6:
Figure 6. The Concordance of <help><N><Vinf>
[image: ]
Figure 6 suggests several things. First, historically, there is a steady rise from 1990 to 2012 on how the structure is used. Second, the structures are in actual use. Third, this structure is most frequently used in academic setting. At this point, students are urged not to jump to the conclusion that this is the structure for academic setting while another structure is in the spoken discourse. Students are required to perform the retrieval on another structure, which is <help><N><to><Vinf>. This structure can be expressed by the following syntax = [help] [nn*] to [v*]. 
Students are required to observe the possible structure involving the lemma <help>. Lemma <help> is entered into the query box. The computer will perform automatic retrieval to the lemma, and the result will be shown in the form of concordance. The focus of the retrieval is shown by boldfaced words, but what makes it useful is the left and right context of the target word/s. As for this research, the students are requested to focus on the right context. See figure 7:


Figure 7. The Concordance for <help><N><to><Vinf>
[image: ]

Figure 7 suggests several facts. First, the structure is in actual language use. Therefore, none of the two structures is ill-formed. Second, the structure is also used in the academic setting. Therefore, it rebuts the assumption that one structure preferred on one genre over another. Both structures can be used in academic setting. Third, unlike <help><N><Vinf> that undergoes a steady rise since 1990, the use of <help><N><to><Vinf> seems to be consistently used over the past 22 years. This indicates that the previous structure is gaining popularity over this structure. Even though the structure (<help><N><to><Vinf>) is also used in academic setting, but the trend these days is to use (<help><N><Vinf>). This suggests that besides the frequency of recurrent patterns does not only reveal the text type preference, but also trend over time. 

4.3 Make goal, score goal, or print goal?

The noun <goal> may refer to points scored by the team player in a sport game. The most frequent recurrent pattern is <NP><V><goal>. The pattern <V><goal> is interesting to research as students have the tendency to choose verbs on the preference of Indonesian collocation patterns. The results of pattern matching of <V><gol> from Indonesian corpus indicated the same result. There are four verbs in Indonesian that collocates with <gol>, which are: <mencetak>, <membuat>, <bikin> and <menciptakan>: they can be translated literally as: ‘to print’, ‘to make’, ‘to make (inf), and ‘to create’. Consider figure 8 that is obtained from Sealang Indonesian Corpus:


Figure 8. <V><gol> pattern in Indonesian Corpus
[image: ]
[image: ]
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The concordance result has shown that there are four verbs that collocate with <gol> in Indonesian. These verbs are often preferred by the students, but the strings resulted by the collocation patterns are odd as they use the literal translation of those verbs. 
In order to understand the kind of verb used to collocate with <goal>, pattern <V><goal> is applied on COCA. Square brackets are used for each token to indicate that all word forms are retrieved, which will include all verbs (present, past, infinitive) and all word forms of goal <goal, goals>. The result of the retrieval, as shown by figure 9, indicates that <goal> has different senses. It does not necessarily relate to <goal> where points are earned. Therefore, the verbs also vary. See figure 9:
Figure 9. Concordance < V><goal> 
[image: ]

	The top six verbs do not seem to be the verbs that suffice the sport-definition of goal, which refers to points scored by the team players. They are more likely to be the representation of <goal> as a purpose. COCA allows the user to view the distributional chart of the pattern. If you check on figure 10, you can understand that <goal> is frequently used in the genre of ‘academic’ as compared to others.

Figure 10. The Distribution Chart of <V*><goal>
[image: ]

To make sure that the research purpose is achieved, we focus our search on news paper corpus, in sport section (because that is what we look for). The sport section as it has been predicted is the corpus where the pattern frequently occurs. Figure 11 shows the result of the refined retrieval which specifically aims at newspaper corpus. You can see on the left side that the newspapers vary from the sources (NYTimes, Association Press, USA today, Washington Post and etc), or from the section (national, international, local, money/finance, life, sport and editorial). Consider figure 11 where <goal> is used in magazine corpus, and more specifically on sport section (figure 12):

Figure 11. <V*><goal> in Magazine Corpus
[image: ]




Figure 12. <V><goal> in Sport Section of Magazine Corpus

[image: ]

This refined search seems to generate positive result. As we specify more and more, we begin to understand that the pattern <score><goal> is the most frequent (and the only) pattern (which refers to the sense we are looking for) and it is most likely to appear in sport section. The corpus indicates that <score> is the only verb to collocate with <goal>. This verifies the assumption that the preference of other verbs such as <creates, make> is the influence of students’ first language, in this case Indonesian.  

5. CONCLUSION
Computer and internet technology significantly support students to be autonomous learners. In the field of language learning, students can make use of existing corpora to investigate patterns and compare with grammar textbooks or dictionaries where some of the examples are made up by the author instead of corpus based. The dynamics of the corpus such as the text type, time frame, and frequency provide a considerable support for the students to perform investigative exploration. By observing the concordance, with proper input query, they are expected to identify left and right context, find recurrent patterns and be able to derive conclusion based on the corpus evidence. 
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B C Ryan scored late in the first period, and David Backes and Ryan Malone added goals in the second period. Ryan Miller was solid in the net, although he

e

© Fla. (AP) Braoks Laich scored twice and five other Washingtan players had goals to lft the short-handed Capitals past Florida. # The Capitals were withaut star Alex

omooo0o0o0000o00

sixth time this season. # Steven Reinprecht, Kamil Kreps and Michal Repik got goals for the Panthers. # Jose Theodore stopped 34 shots for the Capitals, while Florida
your fingers crossed that he can return soon."... Sixteen Hawks have scored goals. No other NHL team has as many goal-scorers.... The Hawks and Canucks

would probably be necessary to targst five to seven years out to accomplish this needed goal,' Manning wrote." A statewids referendum may be needed, but

James Wisniewski Anaheim 10 1 # Dainius Zubrus New Jersey 15 1 # Game Winning Goals # Name Team GP GW # Ryan Malone Tampa Bay 15 4 # Michal Handzus
# Broncos 21, Raiders 12 # Denver " D " holds Janikowski to field goals, giving Kyle Orton all the cushion he needs. # Mark Kiszla # (

higher level. It's his job to do the dirty work and to score goals. GM Ray Shero's decision to sign Sykora is among his best moves.

health, will be a concern. // EXPECTATIONS: Winning in playoffs now is

goal for a franchise that has rebuil through the draft and low-key free agent signings.

He and Catherine had other plans. His grandmother provided stabilty, insisting he set goals and follow them. She died when Thompson was 11. // " I didn't
 there will have to be a reconvening of something like Conservation Congress to delineate goals and objectives,' he said.' Then talk to the administration and whosver

that hard wark and determination were the only ways to be successful and to reach goals, " Clemens said. " Shorteuts were not an option. * // Thase

But ane of the mast serious was that the team's approach to scoring goals became, essentially, let Kovalchuk do t. # He scored 52. Only

 new season tonight, there is one pressing question: Just who will score goals besides Kovalchuk? # Help from the defense # Anderson knows how to win and
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SORTING AND LIMITS 2010 NEWS NYTimes A B C net with his right fact. #" I'm not used o scoring goals, so I'm a little bit surprised,’ Fernandes, 23, said
2010 NEWS Chicage A B C with great speed. I was not gifted as being a goal-scorer. He scores goals, and he gets the job done al the way around. He dos

SORTBY [Frequency x|
minimum [Frequency = I [ro

2010 NEWS USAToday A4 B C Donovan reached this point by learning that being a leader isn't just about scoring goals and making assists. # * Without a doul
2010 NEWS Houston 4 B C forward wha can bring the ball down and distribute and use his head to score geals. Did same personnel decisions finally cateh

2010 NEWS  Houston A B C heis an easy resign. But for a team that has struggled to score goals the past two years, does the Dynamo have to look at oth,
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those teachers trained the previous year) decided that only teachers who use the curriculum can use the PE equipment. The committse provided brief training and s

school concert can feel restrictive, stifling, and even boring to some? What can be done? # Transforming Audiences A concert is most satisfying and successful when
gon na have to do something I don't want to do. *

an you hit me with a beam of charged particles? * He hadn't realized

some animal at some point in time could make a fl ammable liquid. Cobras can spit venom with great accuracy at objects six feet away; the dragon could borrow
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would cover exercise. " # Research shows that just about any mainstream diet regimen can; as you stick to it. My guess, based on experience, is
this: elections present a mutually exclusive choice. It is legal to buy a can of Coke and a can of Pepsi on the same day, but you ca
mutually exclusive choice. It is legal to buy a can of Coke and a can of Pepsi on the same day, but you can't vote for Obama and

Subdue the stink with Simplehuman's Compast Pail (§60), an 11-inch-tall stainless-steel can with bamboo handles, which uses charcoal filters to absorb odors from its 1.2 gal




