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Abstract: This paper describes the design and development of EAGLE, an Error tAGger for
Learners of English. EAGLE combines all the processes necessary for the analysis of
learners' language, such as creating an error tagset, tagging learners' writing, and reporting
error tagging results, within the same tool. EAGLE has been developed to allow more
flexibility in the creation of tagsets as well as to support many tagsets. These functionalities
are achieved with the use of a hierarchical tree tagset and offset annotation. Researchers can
develop their own tagsets from different theoretical frameworks and even apply them to the
same document. EAGLE also provides multiple ways of viewing and comparing the
statistics of tagged errors. All these features allow taggers to compare their ideas and work
together to create an error tagset to render the analysis more reliable and accurate. Since
EAGLE was not designed specifically for any learner language, it could be applied to tag
errors produced by learners of other second languages as well.
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Introduction

To develop tools to help specific second language (L2) learners write in a foreign language
effectively, one needs information on how they use the language because L2 learners'
language is said to be unique and specific. First, 'errors' produced by learners are
categorically different from 'mistakes' produced by native speakers [1]. Second, errors
produced by learners from one L1 background are known to be different from errors
produced by those from other L1 background, an error type commonly known as
interlingual error. As a result, a Thai learner corpus of English and an analysis of errors
produced by Thai learners of English are significant to the development of a writing tool to
help improve Thai learners' writing skill. Limitations of existing CALL technologies and
their applications on a writing tool for Thai learners, and the need of a corpus-based tool
were discussed in [2].

So far, the existing tools to collect L2 learners' writing and to tag errors have been
developed for specific research purposes, thereby, having specific ways to collect and
analyse learners' language, and to design an error tagset. It is therefore not always practical
to use these tools in other research projects with different purposes without any
modifications. Furthermore, these tools were often developed separately when in fact they
serve as processes involved in the analysis of learners' language, ranging from creating a
database of language learners, uploading learners’ writing into the system, creating an error
tagset, tagging learners' writing with the tagset created, reporting error tagging results, to
exporting tagged files for further analysis.

To facilitate the process of learner corpus creation, we have developed a tool to
collect and analyse learners' language called “Error tAGger for Learners of English” or
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EAGLE which combines all of the aforementioned processes. The most important process
in analysing learners' language is to tag errors. Most of the available tagging tools were
created for a specific tagset. By implication, they may not be able to support tagsets other
than the one originally built with the research project, and given the present circumstances,
may not be applicable to tag errors produced by Thai learners. Taking that into account,
EAGLE has then been developed to allow more flexibility in the creation of tagsets as well
as to support many tagsets. These functionalities are achieved with the use of a hierarchical
tree tagset and offset annotation. Researchers can develop their own tagsets from different
theoretical frameworks and even apply them to the same document. EAGLE also allows
tagging researchers to compare their ideas and work together to create an error tagset to
render the analysis more reliable and accurate. Another important process is the analysis of
error tagged documents. EAGLE provides multiple ways of viewing and comparing the
statistics of tagged errors. The analysis results together with tagged documents can also be
exported for further processing by other tools.

The rest of this paper is organized as follows: existing error tagging tools are
reviewed in Section 1. Section 2 describes the overview architecture of EAGLE. Section 3
explains design principles and key features in detail. System evaluation is provided in
Section 4. Finally, Section 5 concludes our work and discusses possible future directions.

1. Related Works

One of the important tasks of analysing learners’ language is to tag errors. Many error
tagging tools have been developed. Some are developed specifically for tagging learner
errors. TagEditor [3] was implemented for transcribing and tagging the Standard Speaking
Test (SST) corpus using a tagset designed specifically for Japanese learners of English. It
has features including basic functions like text editor, tag validation, and a simple
concordancer. The error tagset is represented using XML tag. UCLEE [4] was created by
John Hutchinson for use with International Corpus of Learner English (ICLE). It supports a
hierarchical error tagset but does not allow any modification on the tagset. EARS [5] was
developed based on a multi-level, fine-grained taxonomy of errors from a corpus of Spanish
learners of English. The error tagset of EARS is a hierarchical structure that supports a
tagset creator to adjust any error tags. EXMARaLDA [6] is a tagging tool that is based on a
standoff XML format which allows multi-layer and overlapping annotations to be applied
on a learner corpus. The system focused on German learner of corpus Falko. Table 1
summarizes the features of existing tagging tools.

Table 1 : Existing error tagging tools comparison

. Hierarch Unlimited Overlappin Error
R s structurg level Annotg'zong analysis
TagEditor x x x v
UCLEE v x x x
EARS v v x x
EXMARaLDA v 4 v x

Many tools support a hierarchical tagset structure because it is flexible and makes
relationships between levels easy to understand; however, some tools limit the number of
levels in the structure. Furthermore, most existing tools do not support overlapping
annotation which could also be useful. In addition, the existing tools were developed only
for tagging; an error analysis function is usually not included. Taking these limitations into
account, EAGLE has then been developed to allow more flexibility in the creation of tagsets
as well as to support many tagsets. These functionalities are achieved with the use of a
hierarchical tree tagset and offset annotation. EAGLE also combines all processes necessary
for the analysis of learners' language within the same tool.

ICCE2011 | 248



T. Hirashima et al. (Eds.) (2011). Proceedings of the 19th International Conference on Computers in
Education. Chiang Mai, Thailand: Asia-Pacific Society for Computers in Education

2. System Overview

The analysis of learners' errors generally involves a number of processes, including
collecting learners' data, storing the data, sorting the data, designing a tagset, tagging errors,
retrieving errors for further analysis and so on. Our EAGLE incorporates all the processes
deemed necessary for the analysis of learners' language with the hope that it can offer
flexibility to researchers who want to make use of EAGLE with language learners other than
Thai learners of English. The details of EAGLE are as follows:

Task manager

Document Management Document Analysis
Module \L Module
Student - Document Assignment Analyst

Module

v

) Tagged document
Tag Creator Error Tagging in text format
Module
> Tagset Management /l\ S Document Exportation
Module Module
Tagger

Figure 1 : System Architecture of EAGLE

Based on the system architecture displayed in Figure 1, EAGLE can be used by 5
groups of users. First, students access the tool through a Document Management module in
order to provide their profile information and do an English test to identify their levels of
English proficiency. They also provide the main input, i.e. the writing tasks, for the research
project, which then can be directly uploaded into the system or manually stored (by a typist)
in the system in case the traditional paper-based data collection method is used. The design
of a tagset is carried out by a tagset creator using a Tagset Management module. Once
created, the tagset will be used by an error tagger who will assign appropriate tags to
identified errors. A task manager is the one who assigns documents to taggers and, for the
case of multiples tagsets, decides which tagset will be used to tag which document. The
results of the tagging appearing in the tagged document, along with some statistical results,
will be carefully studied by an error analyst with the help of a Document Analysis module.
The analysis results together with tagged documents can also be exported for further
processing by other tools.

EAGLE is a web-based application which works on a client-server basis. Most data
processing is done on a server side while user interactions are done on a client side through
a web browser. There are 7 modules in EAGLE.

2.1 Document Assignment Module

The Document Assignment module is used to assign documents to error taggers after the
first two modules were used to collect learner documents and create tagsets. Document
assignment is done by selecting both the document and the tagset to be used with that
document for each tagger. There is a task status panel that shows the progress of each tagger.
Given the flexibility of the system, more than one tagset can be assigned to tag the same
document, and similarly more than one tagger can work on the same document.

2.2 Error Tagging Module

The Error Tagging module is used to tag documents assigned by the Document Assignment
module. When a tagger selects an assigned document, error tagging interface is displayed.
The tagger tags an error found in the document by selecting an appropriate error tag from the
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assigned tagset. The tagger can also insert an error tag for a word or phrase that is missing
from the document. The Error Tagging module is discussed in more detail in Section 3.2.

2.3 Group Management Module

The Group Management module allows a user to select documents based on specific criteria,
such as the document topic, learner proficiency, etc., from the entire document collection
and then save them under a defined group name. Once created, groups will be used in a
Document Analysis module, described in Section 2.6, and a Document Exportation module,
described in Section 2.7. Document grouping helps users analyse a subset of learner data
that they are interested in. The users can also compare and contrast between groups of
documents in the Document Analysis module.

2.4 Document Analysis Module

The Document Analysis module is used to generate statistical results of tagged documents.
Analysis results are shown by a bar chart or a plot graph. A user can a subset of documents
by utilizing groups created by the Group Management module. He can also compare
statistical results between groups or analyse only error tags of interest. This module is
discussed in more detail in Section 3.3.

2.5 Document Exportation Module

The Document Exportation module is used to export tagged documents into text files so that
they can be used by other data analysis tools such as WordSmith Tools [7]. Error tags are
embedded in an exported text file in the following format:

original text [error:tag-levell|tag-level2|...|tag-levelN:correct_form:dependency] original text

3. Design Principles and Key Features

As mentioned in Section 1, most of the available tagging tools were created for a specific
tagset. By implication, they may not be able to support tagsets other than the one originally
built with the research project. Taking that into account, EAGLE has then been developed to
allow more flexibility in the creation of tagsets as well as to support many tagsets. These
functionalities are achieved with the use of a hierarchical tree tagset and offset annotation to
be discussed in Section 3.1 and 3.2 respectively. Another important feature is error analysis
of tagged documents. In most existing tagging tools, this module is not included. In
EAGLE, multiple ways of viewing the statistics of tagged errors are provided. This feature
is explained in Section 3.3.

3.1 A hierarchical tree tagset

The notion of the hierarchical tree tagset appeals to us since we deem that it can offer a lot of
flexibility in creating a tagset and supporting many tagsets created for different purposes
and from different theoretical frameworks. Each node in a tree corresponds to an error tag
which can be linked to its parent node, showing a clear relationship between the parent and
the child. By storing the link between each error tag and its parent node, EAGLE supports a
hierarchical tagset with unlimited tag levels.

Our error tagset is designed to consist of 3 parts, namely (1) the overall view of the
tree structure, (2) error tags and (3) the tagset management part, the last of which comprises
adding, editing or deleting tags. To create a tag, one must decide on the parent node. In our
case, the parent nodes are classified into 3 nodes, i.e. Grammar, Lexicon and Writing
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Mechanics. Once decided, that parent node must be selected, and then the 'New Child Tag'
node must be selected for a tag to be created. For example, “spoke” in “We spoke to her
everyday” will be tagged as:

Grammar (Parent) > Verb error (Child node) > Wrong tense

In a similar fashion, “beauty” in “She's a beauty girl” will be tagged as:

Grammar (Parent) > Adjective error (Child node) > Wrong Adjective form

Tag Set Tree Viewer: Tagset owner name 1 Selected tag 2

Tagset root of aj_nok Tag name Vb Verb error
Gm Grammar

Tag Description: | Verb error

Verb error
Vb Tag parent Gm Grammar
WT WorngTense
Tag Operation

Adj Adjective error -
| E
WA Worng Adjective Form AL LR a”&lM

Edit Tag Name

W Word Formaton 3
33 NN adjective used as noun Edit tag name: Vb
Lex Lexicon [dii,l(::ﬁﬂn_ Verb error
Worng Word used
Wy womg # Rename Tag

WPrep Wrong Prepositon used

m 3

Figure 2 : Tagset Management Interface

3.2 Offset annotation

Offset annotation is an annotation style where tags and their attributes are stored separately
from a document. In our case, error tags and related information such as correct form and
error dependency are stored in a separate database. This is quite similar in principle to a
standoff annotation used in EXMARaLDA [4]. Many tagging tools discussed in Section 1
used inline annotation where tags and their attributes are embedded in a tagged document,
for example, typical XML or HTML documents. One shortcoming of the inline annotation
is that it does not allow overlapping between tags. In contrast, the offset annotation supports
overlapping annotation by keeping indexes of errors in a document and their corresponding
error tags in a separated database. To tag the same document with different tag sets, another
set of indexes are created. The same technique is applied when more than one tagger works
on the same document. This technique allows more flexibility than embedding error tags in
the document directly.

Topic: pretest_essay Assigned Date: 2011-03-23 09:45:41 ag Set Tree Viewey * | Tagged Data Tagging
- 1 2.1 2
N m Tagset: Tagset root of aj_nok ” E
Student: narinthon thaipo g g )_| i Tagset root of aj_ W P
Content F® y Writing mechanics invite [inst)
Hauo\ saml!] [inst}f?] Yesterday I went to .v:s' the zoo.There i a huge ee:‘\an i
> 2 Cp Capitalisatio
] 3 I‘ka it very much, It i frightening!® 8] ¢ osae any.l7] Agant™ next time I e
go to the sea [inst)f*] Why-qot invite the fans!® to each NNp Copitalisatio 2.Error Tag Selection
. e, | oo N 03 10
% o speting Tag Selection: [, <aoitat
MSp Misspeling 3.Dependency .
None-dependency:If tagged data don't need dependency |
PunCTu
P Word: the_(32) « POS: CD -
Fs Omissior ulll
4.Your correct form
Com ™ /| Omission:If tagged data don't need correct form.
G Srammar
WF ™ -
Azjactive

Figure 3 : Error Tagging Interface

Error Tagging, shown in Figure 3, is divided into 2 parts, namely, the part where a
document is displayed for tagging (1) and the part of error tagging (2). Once a file is selected
and uploaded, the tagger can start tagging errors by selecting tags from the Tagset Tree
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Viewer which stores all the tags available (2.1). In our design, we require that the tagger
provide the correct form for each error identified along with its dependency if possible (2.2).
The part of speech (POS) of the dependency should also be noted. This will be useful for the
analysis later on, especially when we develop a writing assistant tool to help learners’
writing. To achieve a higher degree of efficiency in tagging, the used tags are stored either
as 'recently used' or 'most used' for quick access (2.3). The words or phrases once tagged
will be automatically marked with superscript numbers which are displayed in the
ascending order as shown in (1.1).

3.3 Error Analysis

The Document Analysis module in EAGLE deals with the results of the tagging of errors
done in the Error Tagging module. In general, this module can display results of the analysis
in 2 main ways, i.e. an overall view and a comparative view. An overall view displays the
overall results of error tagging by frequency counts or percentages of the tags. For a
comparative view, researchers can see the results of the analysis grouped by learners'
proficiency levels, gender, years of exposure to English, major subjects and so on,
depending on research purposes. Examples of error statistics in a comparative view are
shown in Figure 4. In addition, a user may choose to analyse only a subset of learner data
that he/she is interested in by applying groups created through the Group Management
module. Furthermore, researchers can also choose to look at the results of the analysis of
any specific tags such as the frequency count of 'Extra Word' and "Wrong Word Choice'.

That the Analysis module allows the data to be displayed in various ways as
described above adds an advantage to the EAGLE system. That is, the researcher can
interpret the results of the analysis from many perspectives. For example, in terms of the
subject (here referred to as 'group’) of the research, there can be many factors that may affect
the production of certain errors, ranging from proficiency levels, years of exposure to
English, to gender and major subjects. With the Analysis module, the researcher can group
the subjects in the way s/he would like to see, so that the results can be interpreted more
meaningfully.

Statistical chart: Groups by level of english proficiency Statistical chart: Groups by error tags
Date/Time: Represented on 2011-05-26 at 13:37PM Date/Time: Represented on 2011-05-26 at 13:37PM

60 i
B Grp:Height | ‘ B EW Extra word

404

B Grp:Medium ‘ I DC Discourse inappropriacy
- Grp:Low B WWC Wrong word choice
i Col error due to collocation
‘ | - - 8 Ms_Punc Missing punctuation I
[, HEE EEE SN BEES ESEE | I | | I I I | I | | ‘ I I I I

S
N
S

Number of errors (%)
o
S

Number of errors (%)
S

Col Ms_Punc
Extra word Dvsco urse 'rong word ch0|c error due to Missing 0
inappropriacy collocation punctuation Grp:Low Grp:Medium Grp:Height

Error tags English proficiency groups

Figure 4 : Graphs of errors grouped by English proficiency and grouped by error tag

4. System Evaluation

To test our system, we used EAGLE to collect profile information and scores on the English
pre-test from a total of 400 senior high school students. This data collection process
revealed that the system is highly stable even with a great number of users logging onto the
system at one time, and allows quick access to the data. 400 paper-based essays were
collected from this group of students and entered to the system. A tagset designer and a
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tagger have been working on this data set to create an error tagset suitable for errors
produced by Thai learners of English. From the flexibility of the system, more than one
tagset can be developed depending on the conceptual and/or theoretical frameworks held by
the developer. Given this, researchers will have more tagsets at their disposal and they can
choose the one suitable for their research purposes.

As shown in Figure 5, two tagsets have been created with two different concepts.
The tagset shown in (1) was developed with the 3-level hierarchy, categorising errors
according to the parts of speech in English, e.g. Nouns, Verbs, Prepositions, etc. The other
tagset illustrated in (2) is non-hierarchical, with the errors being classified in terms of types
of errors, e.g. misspelling, omission, redundancy, wrong word use, etc. In Figure 5, (3) and
(4) show the results of the tagging using the tagset models (1) and (2) respectively.

TagSet Management
2

= Tagset root of demo
=« EW Bxtra word
=+ DC Discourse nappropriacy
=« WWC Word word choice
=« Co] error due to colocation
=« Ms Punc Mssing punctuation
& m;hlum o capitise iEems
Adj Adjective errors
Omission of full stop i AdiF Adiective form
DepWord: none Ype: Cap DepWord: none

DepPOS: none Eerata sam DepPOS: none
Error Tagging CrrFrm: Sam Error Tagging CrrFrm: Sam

TagSet Management

= Tagset root of aj_nok
=« \WM Wrting mechaics

5. Cp Capitalisation
mwm«m wf Proper Names
GW Capitalsation of Grammatical Words

= . Sp Speling
Msp Misspeling

=« Pnc Punctuation

Hello! sam!™ [inst]™ Yesterday I went to visit the zoo. There is*lla huge
elephant I like it very much. It ist] frightening!™! to see any. Again(® next
time I go to the sea why not'®! invite the fans!’! to each

Hello! sam! [inst]™ Yesterday I went to visit the zoo. There is a huge
elephant [inst]™] I like it very much. It is frightening to see any.[”] Agan["]
next time I go to the sea [inst]®] why not invite the fans®! to each

Figure 5 : The various tagsets by different concepts

Figure 6 shows the results of the tagging carried out by two different taggers. One
tagger did not consider “frightening” as an error, so it was not tagged as shown in (1), while
the other tagger considered it an error of adjective form and provided the word “frightened”
as the correct form, as shown in (2).

ErrType: AdjF DepWord: none
ErrData: frightening DepPOS: none
Error Tagginc CrrFrm: frightened B

Error Tagging n

Hello! sam!™ [inst](?] Yesterday I went to visit the zoo. There is a huge | | Hello! sam!] [inst][”] Yesterday I went to visit the zoo. There is”*] a huge
elephant [inst]™] I like it very much. It is frightening to see any.l’) Againl®l | | elephant I like it very much. It ist*! frightening!™] to see any. Again[® next
next time I go to the sea [inst]®] why not invite the fans®! to each time I go to the sea why not(® invite the fans!”) to each

Figure 6 : The document tagging by two different taggers

Figure 7 shows the result of tagging by using two different tagsets. In (1), the word
“Again” was tagged as an error of Literal translation from one tagset while it was tagged as
Extra word from another (2).

ErrType: LT DepWord: none ErrType: EW DepWord: none
ErrData: Again next time DepPOS: none ErrData: Again DepPOS: none
Error Tagginc CrrFrm: Next time Error Tagginc CrrFrm: --

Hello! saml' [inst]?] Yesterday I went to visit the zoo. There is a huge
elephant [inst]™®] I like it very much. It is frightening to see any.!”) Again'*]
next time I go to the sea [inst]®®! why not invite the fanst®) to each

Hello! saml!! [inst]?] Yesterday I went to visit the zoo. There is*lla huge
elephant I like it very much. It ist*] frighteningl”] to see any. Again(® next
time I go to the sea why not'®] invite the fans!”) to each

Figure 7 : The document tagged by using two different tagsets

From our preliminary analysis, we found that 63.0% of errors in student essays are
grammatical errors while 19.3% and 17.7% are writing mechanics and lexical errors
respectively. Figure 8 shows the overall grammatical errors by 11 subcategories. Thai
learners often make errors on noun, verb and article. There is no article in Thai so students
often omit it. Thai also does not have noun declension and verb conjugation, so students
often use noun in generic sense without making a distinction between singular and plural.
Incorrect verb forms and subject-verb agreement are other common problems. More detail
errors analysis is still underway as we have been working on refining our tagset to better suit
the errors produced by Thai learners.
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Statistical chart

Statistical chart: Overall error
Date/Time: Represented on 2011-05-26 at 13:37PM
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Figure 8 : A graph of overall grammatical errors

5. Conclusion and Future Work

EAGLE facilitates the process of document tagging in many respects. First, EAGLE has
incorporated all necessary processes in its system, including uploading the document,
developing a tagset, tagging errors, and reporting the results. This offers great convenience
to researchers and linguists since it is an all-in-one tool, unlike other tagging tools which
typically have some of the processes and not the others. Secondly, EAGLE is also designed
to allow more flexibility in the creation of tagsets as well as to support many tagsets.
Researchers can develop their own tagsets from different theoretical frameworks and even
apply them to the same document. These functionalities are achieved with the use of a
hierarchical tagset and offset annotation. Lastly, EAGLE incorporates the Document
Analysis module where different groups of data can be displayed to show the results of the
analysis. Given this, the researcher can look at the data from many perspectives and
interpret them in a more meaningful way.

EAGLE has been presented at an international conference on English language
teaching where it attracted a lot of attention from the audience for further research. EAGLE
could be applied to tag errors produced by learners of other second languages as well, as it
was not designed specifically for any second languages.
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