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Introduction and Motivation
In the introduction the question of what the advantages of computers in language learning
and teaching are, is answered and the content of the following chaptersis described
briefly. Learning Goals are the fundamental advantages of using computersin a learning
scenario.
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Overview
The following parts contain general remarks about the way language learning should be
taught based on didactics research and how this is connected to using computersin
language learning. The second part is about the ICALL-research, which has taken place
over the years. There have been various important initiatives to develop intelligent
language learning systems, but the outcome of these projects rarely managed to surface as
a commercial product. Two example |CALL-systems are presented in more detail.
Learning goals are a general "feel" for the issuesinvolved in the didactics of CALL and a
glimpse into the history of ICALL.
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Categorization and Evaluation
In this chapter a categorization scheme for the various types of programs which can be
used for language learning and teaching is suggested. Thisis (at first) done without regard
of methods of CL and Al. The next chapter on Functionality will build on this structure. In
the second part some aspects of program evaluation are explored. Both aspects are
important as most systems are not complete language trainers but focus on certain aspects

of language learning. This appliesto ICALL systems even more so.
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Functionality
A functional perspective on CALL-systems allows an assessment of the possibilities for CL
integration. It seems clear that the ultimate goal of applying CL methods should be the
improvement of functionality. In taking this perpective two main areas of application can

be identified. Either the program may be improved without considering language in the
first place or the "content" can be improved by using CL methods for the analysis of
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has been tried on almost all linguistic levels from phonol ogy to semantics. Additionally the
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evaluation of learner input is excluded.
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1. Introduction and Motivation

Abstract:
In the introduction the question of what the advantages of computers in language learning and
teaching are, is answered and the content of the following chapters is described briefly. Learning
Goals are the fundamental advantages of using computersin alearning scenario.
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1.1. Introduction and Motivation

Using computers to aid the teaching of languages has been done probably since the late
1960ies in a number of institutions especialy at universities. What was the driving force be-
hind this? Several advantages can be noted theoretically for the use of computers in this do-
main and for the use of computers for learning in general. It is important to note that all of
these aspects must be seen from the learner's perspective. Why the area of computer-assisted
language learning (CALL) might be interesting from the perspective of computational lingui-
stics (CL) will shown later.

A&

Figure: Immediate feedback

One of the main reasons for using computers in a learning scenario is the possibility for im-
mediate feedback to learner input. In a standard class room setting this can only be achieved
by the teacher as opposed to doing exercises in a workbook. Using the computer, every lear-
ner has the possibility to receive immediate feedback.

M

Figure: Different types of interaction

Not only immediate feedback is possible but also different types of interaction with the com-
puter. The learner may not only type and read, but look at a video, point at something with the
mouse, or speak into a microphone.

3

Figure: Time and place

Additionally the use of computers is usually not restricted by time and place, whereas face to
face lessons are always limited in this sense. One consequence is that the pace of learning can
be adjusted individually.
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Figure: Information in one box

A fourth reason is the availability of various sources of information in one box. When the
learner tries to do an exercise she can consult e.g. an electronic dictionary, the program's
help-files, or the “WWW. The information can also be conveyed through different media
(graphics, audio ...). Everything is coded digitally in one box.

iy

Figure: Hypertext

Finaly the linear structure of printed material is lifted and material can be presented in a
multi-level design, i.e. hypertext. Again this allows for an individual learning strategy accor-
ding to the desired content and for a certain amount of knowledge discovery.

These advantages are the ones which concern the language learner independent of issues of
computational linguistics (°CL). However from a different perspective, there are some rea-
sons why methods of computational linguistics can be applied to “CALL, which is then called
intelligent computer-assisted language learning (°ICALL). One main advantage is, that the
language domain in language learning is usually limited. The ideais that at least in beginners
to medium language classes, language usage is restricted enough to handle it with the current
state-of-the-art language technology.

Additionally to the limitation of the language, the world-knowledge domain can also be easily
restricted with the design of the exercise. As with the language a limitation in world know-
ledge increases the chances that the system will perform as expected by the learner.

Finally the field of learner language can be seen as a challenge to CL. A lot of commercial
CALL programs lack a lot of functionality and questionable types of exercises, as will be
seen. Language technology might be able to improve the functionality and provide more and
suitable information about the language either entered by the learner or contained in the pro-
gram.

Since much of the research in language technology is concerned with the analysis of language
(vs. the generation), this might also be applied in ICALL-systems. Analysing language input
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which is probably in some way erroneous makes an interesting aspect for error recognition
applications. For these reasons it might be interesting to choose CALL as afield of applica-

tion.
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1.2. Content

This page presents an overview of this course on ICALL as the following topics will be co-
vered. Theitemsin thelist are ordered according to the planned schedule and not according to
the table of contents.

1.

In the first part the view of the learner is presented combined with the views taken in
current didactics on computers and language teaching. It will be shown, that the dramatic
increase in computing and communication power has led to an increased usage of com-
puters in language teaching besides other applications. New types of exercises seem to
have been established in language teaching with the aid of computers which enable the
learner to access aforeign language with (possibly) new methods.

Also the trends in language didactics seem to go along well with the development of in-
formation technology (IT): For example one of the goalsisto allow the learner to use so
called explorative learning. With the help of the WWW and some well structured exerci-
ses, this can be achieved in a straight forward way.

Then a short part about the history of CALL and more important ICALL is presented.
This part should enable the reader to put the following chapters into a "developmental”
context. The history demonstrates how closely interwoven the development of computer
technology and of the usage of computers in language classes is. Some authors have
even asked, whether the development of teaching might be driven by technology. More
specifically the history of ICALL can give an impression of where researchers have seen
and still see interesting areas to apply methods of computational linguistics to improve
CALL-software or to implement completely new types of programs. First and foremost
thisis of course applying natural language analysis to learner input, but also other opti-
ons are available as will be seen in chapter 3.

Following this, two (historical) example systems are presented, which show the main di-
rection of research development in the last decades of the last century, namely to imple-
ment dialog oriented language tutoring systems. An important aspect here is (of course)
the difficulties the devel opers had in devel oping the systems in the area of computational
linguistics and, less important, in other fields. In both cases amost complete dialog-sy-
stems were implemented in order to be able to analyse learner input and to generate ap-
propriate output. These systems therefore allowed the learner to (almost) freely produce
language in order to enhance her/her so called communicative competence.

In order to achieve a further insight into the area of actual ICALL-systems, a categoriza-
tion scheme can be employed. Thisis especialy important with the language learner/tea-
cher in mind, because a program should be used at the right level at the right stage of the
teaching process. Furthermore especially ICALL-systems, which are usually only proto-
types and not complete self-learn-programs, are developed to be used in certain learning
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10.

situations.

One important aspect about developing a program is an evaluation with respect to the in-
tended usage. There are several aspects, which must be considered when evaluating a
program for language learning. A certain evaluation scheme must be changed additio-
nally, if ICALL-systemsinstead of traditional CALL-programs are to be evaluated. Con-
sidering an evaluation scheme also helps in the development of a new ICALL-system.
Since the technical aspects of a project are usualy in the foreground, an evaluation
scheme might help also to keep the learner and his needs in mind.

The chapter on functionality tries to show the variety of places, where an integration of
CL-technigues and linguistic resources can and has been tried. This ranges from superfi-
cially smple orthographic checking to syntax error recognition to linguistic databases.
Basically two main areas can be distinguished: Methods (or tools) and resources. "Me-
thods" in this context means applications, which do either analysis or generation of lan-
guage. Resources however are not used by an application per se, but are usually data ba-
ses with linguistic information, which can be retrieved for presentation to the learner.

The following chapter deals with error analysis, and more specifically with the recogni-
tion of syntactic errors in learner language. This chapter is taken out of the list of error
analysis subchapters, because in the field of CL this aspect has received the most atten-
tion. In general one can say, that there are two ends on how to recognize syntactic errors
with NLP-tools. Either a parser is developed, in which the parsing algorithm is capable
of identifying errors or the linguistic information, i.e. the grammar and/or the lexicon
contain information about possible errors. Additionally a mixed approach can be chosen
in order to exploit the differences in the predictability of errors.

Following the treatment of syntactic errors alook is taken at the recognition of errorsin
other linguistic levels, such as phonology, morphology and semantics. These fields are
dealt with together, because only little reseach has been carried out here. Nevertheless
these fields are important areas in language teaching and therefore should be mentioned.

The topic of this part is the construction of intelligent tutoring systems (°ITS). As the
name suggests these systems are designed to tutor a user with respect to certain learning
material. Here the chapter tries to abtract away from the content and offers insight into
the advantages and difficulties related to ITSs in general. There are several modules
which are suggested to manage the interpretation of the learner input, the inference with
respect to the internal model, the presentation of pedagogically sound follow-up actions
etc.

The last item of the course deals with learner modelling in ICALL-systems. Here the in-
ferencing is not in the foreground but the general possibilities for adaptation of the sy-
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stem to the language learner. There are various ways of adaptation with respect to the
content, to feedback, to help-messages etc. On the one hand these adaptive measures
should adapt the system to the user and on the other hand this should enable the system
to provide the right learning material and exercises at the right level of progression, i.e.
challenge the learner.
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1.3. Exercises Introduction

Homework in the summer cour se 2003

Have a look at the WWW-language-pages of the BBC®, and write down your opinion about
selected exercises. Make a scheme about the areas of your evaluation before actually trying
SOmMe exercises.

5 http://www.bbc.co.uk/education/languages/
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2. Overview

Abstract:

The following parts contain general remarks about the way language learning should be taught
based on didactics research and how this is connected to using computers in language learning.
The second part is about the ICALL-research, which has taken place over the years. There have
been various important initiatives to develop intelligent language learning systems, but the
outcome of these projects rarely managed to surface as a commercial product. Two example
ICALL-systems are presented in more detail. Learning goals are a general "feel" for the issues
involved in the didactics of CALL and aglimpse into the history of ICALL.
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2.1. Didactics|

Ruschoff, Wolff, 1999 use a model of foreign language |earning/teaching which incorporates
three different goals: the development of communicative competence, of language awareness,
and of language learning awareness. Language proficiency therefore includes not only the
use of a language but also the knowledge about a language and knowledge about learning a
language. This demonstrates that not only the goal of using a language is important, but also
the path to achieving this goal, i.e. not only a language is learned but also learning a language
is learned. Connected with these three areas are very different classroom activities. A similar
view can be found e.g. in Ritter, 1995, but there are also widely disagreeing ideas about the
goals of foreign language teaching, e.g. Storch, 1999. It has to be noted that these differing
approaches tend to neglect the use of computers for language learning and therefore will not
be considered here.

Basic building blocks for language teaching are considered the following (according to RU-

schoff, Wolff, 1999):

e Process orientation: All methods for acquiring communicative competence should con-
sider the (psycholinguistic) processes involved in the production of language but also in
the understanding of language. The same is true for processes involved in language ava-
reness and language learning awareness. As an example one might consider the use of as
many "cognitive channels' as possible when presenting language material. Obviously
this supports the memorization of knowledge, i.e. the process of acquiring aforeign lan-
guage is more "intense". Another example is the consideration of acquisition steps. It is
well known, that the acquisition of language goes through certain levels independent of
the content of the teaching, which are (at least in the early stages) clearly identifyable.
The teaching therefore should be pointing towards the support of the actual stage the
learnersarein.

e "Action orientation" /Project orientation: The action in a language education scenario
should always be directed at the use of the foreign language in communicative situations.
The action in lessons based on acquiring communicative competence used to be limited
to simulating the action in role-play, games etc. Using new technologies, i.e. the internet,
this can be changed to having some form of a true, albeit limited communication
situation. Projects are used to enlarge the goals of student action to higher goals than for
example doing a certain exercise. Over afixed period of time students learning a foreign
language are working together on projects about a theme connected with the foreign lan-
guage. This aspect is closely connected with social learning and autonomy of the learner.

*  Authenticity: This can be understood in two ways: Authenticity of the classroom action
and authenticity of the material used in the classroom. Both are highly desirable. Of
course both have to be used in an appropriately supported way. The material presented to

12
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the learner should on the one hand be alittle demanding, and on the other hand the lear-
ner must be able to cope with the material. Excessive demands must obviously be avoi-
ded. With respect to the use of computers in language teaching the rapid development of
the WWW has made it very easy to obtain a lot of authentic data. The teacher does not
need to collect and provide the learning material himself anymore, but can delegate this
task to the learners themselves. The "authentic® communication with the computer as a
tool islimited to asmall set of communication types for obvious reasons.

«  Social learning: Working together in small groups has various advantages when learning
aforeign language. "Nur in der Kooperation mit anderen kann es zu einer Angleichung
der subjektiven Wissenskonstrukte kommen, kdnnen die individuell formulierten Hypo-
thesen getestet und die subjektiven Konzepte aufeinander bezogen werden." (Only in co-
operation with others can subjective knowledge be adapted, can individual hypotheses be
tested and can the subjective concepts be related to each other.) Ruschoff, Wolff, 1999,
page 63. However it seems questionable, if the use of computers in language learning
supports some kind of social learning in any special way. The mentioned project work,
which makes some sort of social interaction necessary, is not dependent on the use of
computers. Socia learning not related to language learning therefore might only occur,
when learners are working together in front of the computer.

e Autonomy: Learner autonomy should possibly not be understood as the learner using a
computer autonomously without the guidance of a teacher. According to Rischoff,
Wolff, 1999 this can lead to a dangerous development, since learners should not be "left
on their own in front of a computer”. Learner autonomy should be understood as enab-
ling learners, i.e. students in schools, to act and decide by themselves.

Following these didactic elements the main question for ICALL can be derived: How can
these concepts be supported by CL-technology in CALL-programs (if at all)? On a more ab-
stract level the goals of language teaching must be considered: How can the acquisition of
communicative competence, language awareness and language learning awareness be suppor-
ted by computational linguistics' tools and methods?

13
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2.2. Language Didactics and Computer Programs

Looking at different types of computer programs, different aspects of language didactics
come into play. In Ruschoff, Wolff, 1999 it is strongly argued for the integration of general
modern language didactics like learner-autonomy and project-orientation and the use of infor-
mation-technology. The authors therefore encourage the use of computers not as tutoring sy-
stems but more importantly as explorative devices. The learner is invited to explore the lan-
guage he intends to learn. With the wealth of material in aforeign language now available in
the computer via the internet, the teacher can give hints about what to look for and then the
learner autonomously discovers the properties of the language. This type of usage is funda-
mentally different from the use of a computer as a tutoring system. Taking alook at what dif-
ferent categories of computer programs can offer things may be seen in a different light.

The main advantage of computers over pen and paper when solving exercises in so called tu-
toring systems ( "Functionality”, S. 36) is the immediate feedback, that the learner can get from
the computer, as mentioned earlier. Griner, Hassert, 2000 caution against the term "interac-
tion", i.e. interactive exercises, and try to distinguish "communication" and "interaction” with
the computer. In their opinion the term "interaction” is not plausible, as describing what the
computer is capable of. They therefore suggest merely to use "reaction”.

Even though tutoring systems are very restricted concerning the learning material and the
learning progression and usually can not be adapted to personal preferences, there are certain
circumstances, when tutoring systems might be of use. Usually tutoring programs are conside-
red to support especialy the learning of grammatical structures and lexical elements. The ad-
dition of multimedia-material might support the learning process, abeit this has not lead to
new types of exercises with respect to the usage of language.

Teachers can use authoring programs to develop their own tutoring systems. This alows the
teacher to develop exercises especially suited to the needs of his/her students and the learning-
situation they are in. Unfortunately devel oping such exercises takes up alot of time. Estimates
are that the ratio of developing alearning unit to working on the exercisesis around 10:1.

Using computers as resources for language learning involves mainly electronic dictionaries.
Fast and combined access to even multimodal information is one of the advantages compared
to printed editions. Some dictionaries include the possibility to extend the dictionary with user
generated items. Encyclopedia also belong to this category of electronic resources which pre-
sent monolingual, "authentic" information to the user. Resources which need the internet, e.g.
databases on servers accessible through the internet, are listed below under "communication
possibilities".

Programs such as text processing systems or concordancers can be used in language learning
as tools "to actively model the difficult process of acquiring a second language” (Ruschoff,
Wolff, 1999 p. 73). This plays an important role in designing process- and action-oriented

14
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language teaching. The tools can be used by the learner themselves to discover properties of
the foreign language.

Using todays communication possibilities has at |east three main aspects: 1. The wealth of au-
thentic material such as texts, graphics and video offered by the WWW partly in databases; 2.
the possibilities for electronic communication with native speakers of the foreign language
with E-Mail, Chat etc. and 3. the possibilities of developing distance-learning concepts. All
three components (communicative competence, language awareness and language learning
awareness) can be addressed with the use of communication technol ogy.

Some more literature about using computers in language teaching with a focus on German as
a second language: Fechner (Hrsg.), 1994, Bayerlein, 1996, Eidecker, 1996, Goettmann,
1996, Hess, 1998, Rosler, 1998, Wolff, 1998, or works by M. Warschauer® e.g. Warschaver,
1996. Thereis-of course- alot more in the journals mentioned in the "Resources’, S. 59 .

6 http://www.gse.uci.edu/markw/papers.html
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2.3. Didactics|1: Learning Skills

Computers have been part of the tools to support language learning since the late 60ies of the
last century. Considering the development of computer technology of that time, most of the
programs of course were simple text-based systems, which mainly allowed for some kind of
simple exercise-solving, namely multiple-choice or gap-filling. This means that listening and
speaking were not trained and only little writing. With the advent of the capabilities of multi-
media, computers have become supportive to all skills in language learning: Listening, rea-
ding, writing and speaking.

Listening can be trained by playing sound-files, if the computer is able to produce sound.
Especialy the understanding of texts can be supported. After listening to a text being
read, the learner may be asked to work on some exercises about the text. Two major ad-
vantages can be noted over the tape-recorder. Firstly the computer can give immediate
feedback to the exercises even with reference to the text/reading-position and secondly
the sound-files can be replayed with very high precision.

Also oral dialogues can be heard. In this case transcripts can accompany the sound-out-
put to further enhance the understanding. In contrast to the classroom situation this lets
the learner train his/her capabilities for understanding language produced at a "norma™
speed, since fellow learners and/or the teacher tend to produce language on a level alot
more tuned towards the proficiency level of the hearer.

Reading can be trained with various types of exercises following the presentation of
texts. But there are some serious, more technical difficulties with todays sreens. Longer
texts can only be presented partially which hampers the overview. Some texts (e.g. hy-
pertexts) do not allow adding personal notes (or only with difficulties). Reading of lon-
ger texts may be difficult because of poor refresh-rates of some monitors. Additionally
there is still a kind of "usage-barrier”, which prevents learners to use electronic equip-
ment such as computers and e-books as a replacement for printed material.

Writing-skills can be practiced using a computer with some advantages. Texts produced
with some kind of word-processor or editor are 'clean’ and easily readable. The under-
standing of texts can be enhanced with graphical presentations added to the text. Most
word-processor have build-in orthographic checking, which can be used to make the
texts amost free of orthographic errors. Albeit checking for morphosyntactic errors is
unreliable and semantic errors can not yet be handled. Most word-processors also in-
clude athesaurus. This could be used by language learners to change the choice of words
in their text. However this requires some knowledge about the use of words and phrases
in the target-language. So far, there is very little support for learning writing except for
the field of dictation.

Speaking into a computer is still a minor feature. The voice of alearner can be recorded

16
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and in most cases has to be evaluated "manually” by the user himself. Few programs in-
clude an analysis-module for evaluating the soundinput. This evaluation usually amounts
to the presentation of percentage-figures of the difference between the learner recording
and the prestored sound pattern. In newer programs, spectrograms or the like are presen-
ted to the learner. If one knows how to interpret this data, it should provide some con-
crete help instead of a general match/mismatch-feedback.

As in the previous page the goa of enhancing CALL-programs with the help of CL one
should keep these four basic skills in mind in combination with the afore mentioned learning

types.

17
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2.4. History of ICALL

Most of this part was taken from Levy, 1997. As opposed to the previous chapters, from here
on the focus is on Intelligent Computer-Assisted Language Learning (ICALL). Even though
there may also be references to traditional CALL here the part about ICALL starts.

Prototypical ICALL-programs were developed as early as the late 70s, e.g. Weischedel, Voge,
James, 1978. These programs ran on large mainframe-computers in the computing-labs of the
universities. One of the large projects of the last century was the ATHENA Language Lear-
ning Project (ALLP) at the Massachusetts Institute of Technology (MIT) which started in
1983 (Murray, 1995). In the project the method of communicative language learning was to
be applied to a computer program. Three main technologies were used to develop the system:
Natural language processing, speech processing and interactive video. One part of the mate-
rial presented to the learner was a story about an amnesiac Columbian scientist. Interactive vi-
deo was used to present some part of the story and then the learner had to complete the infor-
mation through interactive dialogs with characters from the plot. Another task was the com-
munication with a Poltergeist, who could be orderd to clean or mess up a room according to
the instructions given by the learner. This included not only natural language parsing, but also
discourse processing (focus) and a model of the world, which could be altered according to
given limits. It has to be mentioned, that the ALLP was only in certain parts used with lan-
guage learners for an evaluation. More information about this specific system can be found in
the chapter "Example System I: ALLP", S. 20.

Another project, which was developed alittle later, was FLUENT-1 and FLUENT-2 by Ham-
burger, e.g. Hamburger, 1994 and Hamburger, 1995. Here a similar approach was chosen, in
that the learner was to clean up a kitchen, in which a graphical hand moved according to the
learner's input. The input could be done in natural language or via moving the graphicals. The
concept behind this system was to integrate the visual approach with the language approach to
‘immerge’ the learner into the situation without recursion to grammar, vocabulary or mother
tongue. More information about this specific system can be found in the chapter "Example
System II: FLUENT", S. 23.

According to Levy, 1997 one problem of these systems was, that they were only tested in arti-
ficial situations, where the developers tried to forsee the reactions of the students. More recent
developments try to incorporate more "real" data to make the systems capable of handling
data, which occurs in real language learning situations e.g. the |CICLE’-project. Even though
the mentioned programs ALLP and FLUENT were largely prototypical systems | do not
know, why e.g. the mentioned commercia program "Herr Kommissar" (deSmedt, 1995) is
not available anymore, even though it seems to have been used successfully.

7 http://www.eecis.udel .edu/research/icicle/
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As far as | know there is not a single "intelligent” language learning program on the market
available in Germany right now. The only true advancement which can be identified is that
there seems to be a trend to incorporate more multimedia capabilities into the programs which
supports the multi channel requirement. The disregard of methods of computational lingui-
stics might also be due to the increased usage of the internet to stimulate the general use of
computers in language learning. Some programs now include sections, where single words
can be spoken into a microphone and the program tries to evaluate the correctness of the pro-
nunciation. However this should probably not be called an "intelligent” program, since these
programs do not include any mechanism to identify words of a language as e.g. speech reco-
gnition software does.

It seems worth to mention in this chapter, that resources and linguistic tools have become a
valuable part of the concepts in CALL and also ICALL. In the 1980ies computers were not
fast enough and/or did not have enough memory to store and provide language resources like
lexica and corpora. This has changed dramatically in the last few years and is likely to conti-
nue. There have been a number of concepts being developed to use resources such as Word-
Net® or CELEX® aswell as corpora for language teaching/learning purposes.

In recent years several programs have been developed in research projects which on the one
hand include techniques from CL but on the other hand are actually used in language tea-
ching, such as the E-Tutor™® and Glosser'’. These projects demonstrate that computers now
have matured enough to be able to run complex NL P-applications.

An important external link for more information is The history of CALL'?, even though it
contains a lot of information about the general development of IT and ends around the year
2000. All important research initiatives during the last decades are mentioned and set into
context with language teaching and I T-devel opment.

In the next sections two systems are presented in more detail to give an idea of the advantages
and diffculties which show up in the development and usage of ICALL-systems.

8 hitp://www.cogsci.princeton.edu/~wr/ - Last Visit: 6.2004

° http://wave.ldc.upenn.edu/Catal og/Catal ogEntry .jsp?catal ogld=LDC96L 14 - Last Visit: 6.2004
10 http://www.e-tutor.org - Last Visit: 6.2004

1 http://odur.let.rug.nl/~glosser/ - Last Visit: 6.2004

12° http://www.history-of-call.org - Last Visit: 6.2004
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2.5. Example System |: ALLP

In this large-scale project started in 1983 an intelligent language learning program was deve-
loped. Three main new technologies were introduced via this program into the classroom. 1.
Natural Language Processing, 2. Speech Processing and 3. Interactive Video. The information
in this section is mainly taken from Murray, 1995 and Felshin, 1995.

Three major exercise types were implemented in the ALLP-framework. The first one was a
conversation simulation with a poltergeist, which could be directed to clean up or mess up a
room according to the learner's input. This was called LINGO. In this microworld relatively
complex dialogs were made possible through the use of a complete dialog-simulator, descri-
bed below. The poltergeist was not only able to make suggestions of what to do next, but aso
had a concept of things being in focus. Therefore e.g. the last mentioned item could be refer-
red to with a pronoun. Also the character of the poltergeist could be changed with the use of
language either being of help to the student or hindering the actions of the learner.

The second exercise was caled No recuerdo. This consisted of an interactive video story
about the adventures of an amnesiac Columbian scientist. Here the learner played the role of a
journalist who had the task to "uncover the truth”: the learner was asked to interview various
actors in the plot. The responses from the characters were either recorded and played from the
video disk or they were created by some NLP-module. For both scenarios - the poltergeist and
the scientist story - the system has not been tested with language learners because of hardware
limitations, even though demo-versions were produced.

The last main type was an Intelligent Workbook, which offered a series of interactive gram-
mar exercises. A situation was presented and some English paraphrases were given for the
learner to produce a correct Spanish utterance, which effectively meant a tranglation task.
Here also some hardware limitations did not allow the system to be implemented fully. But
according to the publications "real" learners were able to use this part of the program.

The NL P-System
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Figure: Design of the NLP-System in the ALLP

In the above figure taken from Murray, 1995 one can clearly identify all the mgor parts ne-
cessary for a complete dialog system. Square boxes mark code whereas rounded boxes signify
data. The shadowed boxes show the language dependence of some modules.

The system was developed right from the beginnig as a language independent system with
clearly defined modules for different languages. Tests were done with Spanish, French, Ger-
man, English, and Russian. Therefore the system relied heavily on a type of interlingua,
which was used in the discourse module. Errorsin learner's input were detected in two ways.
Agreement errors were identified by feature relaxation whereas word ordering errors were re-
cognized via additiona rules in the grammar. The system was aso able to identify very un-
common morphologica or syntactic forms and to apply penalties to these even though they
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2.5. Overview - Example System|: ALLP

were actually correct. More common interpretations of the input were then chosen even
though this might mean to hypothesize an error.

The system contained a complete morphology generation subsystem, which was able to gene-
rate most surface word-forms from underlying stems and affixes. The syntax was modelled
after the Government-and-Binding theory (Chomsky, 1981) using concepts such as S-, D-
structure, and CF-structures. However the parser could only generate one analysis-tree at a
time and was not being able to perform movements. In order to retrieve semantic interpretati-
ons of input the lexicon and the grammar made heavy use of thematic roles and the so called
case frames. The following example shows the frame for the English verb "tell".

Examplel: allplexikon

(:voice active

(:thematic-rol e agent

csyntax((:case subject :type dp :required-p t)))
(:thematic-role thene

:syntax((:case enpty :type vimax :spec (or indicative infini-
tive))):required-p t)))

(:thematic-rol e destination

:synatx((:case indirect-object :type dp :required-p t))))

In this lexical entry one can identify some more information about the structure of the com-
plements of tell (type vmax), which must be either indicative or infinitive.

The parser used in the system was a LALR-parser, which essentially followed the Tomita-
algorithm (Tomita, 1986). The stack could be accessed and through this flexibility was achie-
ved. Some semantic processing was done during "syntatic" parsing in order to eliminate unli-
kely paths as early as possible. The parser was written in Common Lisp and C.

The system included different grammars for recognition and generation. Since the recognition
grammars were also partly responsible for error recogniton, the size of that grammar was
about 10 time bigger than the generation grammar, according to Felshin.

The only references to the ALLP-project on the WWW | could find, are LINGO™ and No Re-
cuerdo™ (last update 1997!).

13 http://www.improbable.com/personal /gorin/artwork/lingo.html - Last Visit: 6.2004

14 http://web.mit.edu/fll mww/projects/NoRecuerdo.html - Last Visit: 6.2004
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2.6. Example System I1: FLUENT

The FLUENT-program mainly consisted of a microworld, in which the student could act and
the "tutor”, i.e. alanguage generation module would respond to these actions. In a second type
of exercise the tutor could command the student to do things in the microworld and learner
was expected to act accordingly. The system therefore resembled the ALLP-System with the
"Poltergeist”-scenario in a certain sense. Most of this text was taken from Hamburger, 1994
and Hamburger, 1995. The microworld consisted of a kitchen scene with a sink, a stove, and
several cabinets as can be seen below. The aim of the system FLUENT-1 was to provide a
connection between graphical action (in a microworld) and language output of the system.
This was done in order to immerse the learner into a scenario, in which only the target lan-
guage was visible and available.

The following figure is a scan from Hamburger, 1994. It shows a graphical hand (above the
sink) which could be moved by the learner to do various things in the kitchen such asfilling a
Cup or putting a pot on the stove.

Figure: Example scene from FLUENT-I

The NLP-component of FLUENT-II is the same as the one used in the ALLP-prject. Accor-
ding to Hamburger, 1994, it was specifically adapted to be used in the FLUENT-concept.
Therefore not only alanguage understanding module but also a generation module was inclu-
ded.

One important aspect is the recognition of different views on a single action or scene in a
computer-program. The picking up of the pot in order to move it can be viewed from very dif-
ferent perspectives, which are verbalized differently. The modelling of these views allows for
a great variety of verbalizations of the same facts. Additionally Hamburger claims, that this
achieves a tight integration, but not interdependence, of graphics and language. The actual
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2.6. Overview - Example System I1: FLUENT

verbalization by the system depends on the state of the microworld in combination with the
learner-model.

It seems however, that this system has not been evaluated in a true language learning setting.
Therefore it is difficult to say whether the advantages of the system actually hold.
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2.7. Exercises Overview

Homework in the summer cour se 2003
Special presentation: Develop alittle timeline (about 20 items) with the general developments
in Computer and Information Technology and present it to the course in the next meeting.

Special presentation: Develop a presentation on the main features of so called Dialog Systems
with afocus on Computational Linguistics methods.

Clearcut questions
What are the four basic language learning skills?

What are the three goals of language teaching according to Ruschoff and Wolff 19997
What are the possible advantages of using a computer for language learning and why?

What are the reasons of why there isn't any CL-technology in CALL-programs today?

Outreaching questions
What might be the advantages of the internet with respect to language learning?

What other reasons can you think of for using methods of CL ina CALL scenario?
How can especially methods of CL improve the four language skills mentioned above?

Is CALL technology-driven or usage-driven?
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3. Categorization and Evaluation

Abstract:
In this chapter a categorization scheme for the various types of programs which can be used for
language learning and teaching is suggested. Thisis (at first) done without regard of methods of
CL and Al. The next chapter on Functionality will build on this structure. In the second part
some aspects of program evaluation are explored. Both aspects are important as most systems are
not complete language trainers but focus on certain aspects of language learning. This applies to
ICALL systems even more so.



3.1. Categorization and Evaluation - Categorization Introduction

3.1. Categorization Introduction
Computer programs, which can be used for language learning, can be categorized in several
ways. One possibility is the following:

Types of Programs

L

Language Learning Programs ‘ Databases Applications
_'_,_/-'_'_’_'-’_Fr'- T -‘H-‘H-"'-\,__ —_H_hﬂ_hh_h'"—-——_ |
— B Corpus E-Mail
Tutoring Systems Tools Information Systems
| !
Morph.-Analyzer Lexicon

Figure: Categorization

Wolff, 1998 has a different cassification. On the first level he distinguishes between tutoring
systems, tools and communication applications. This shows e.g. how important he thinks tele-
communication nowadays is for language learning and teaching. Other characteristics of com-
puter applications can be used too. Ritter, 1995 also uses three categories, namely tutoring
programs, games and simulations as well astools.

Another classification (Thome, 2000) distinguishes 8 types of programs: Learning- and trai-
ning-programs, intelligent tutoring systems, simulations and experimental environments, mul-
timedia "Erlebnisumgebungen”, thematic databases, environments for communication and co-
operation, tools for writing, designing etc., as well as programming environments.

This chapter will only introduce programs, which belong the category of "language learning
programs” (see figure Grafik "Categorization" ), i.e. which were designed specifically to teach
or to train languages. Other programs such as textual databases or applications like word-
processors can aso be used to teach or train a language. There are some language-teaching
specialists who prefer the latter types of systems, because they interact nicely with modern ty-
pes of didactics as mentioned in the chapter about didactic issues. One important didactic
theme isthat of "explorative learning”. The learner is offered alot of authentic material which
he is able to explore and able to use for building his own hypotheses about the language.
These kinds of programs are not at issue here, even though some of them might even be en-
hanced using CL -technology.

The next chapter about "Functionality”, S. 36 will go into more detail in this matter.
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3.2. Categorization Tutoring Systems

Tutoring systems can be defined as programs which try to teach various issues about lan-
guage. These could also be called "classic" language learning programs. Ruschoff, Wolff,
1999 define this class of programs as having the main task to give the learner to opportunity
to train lexemes and grammatical structures of aforeign language.

Some characteristics are mentioned in the following.

In traditional CALL-systems there is a certain range of possible exercises. Multiple choice,
gap-filling or sorting tasks are used in alot of variants. Thisis primarily done to learn vocabu-
lary. In some programs these exercises are also associated with certain grammatical pheno-
mena, which are especialy trained. Examples are the use of articles in German or Acl-
constructions in English. These exercises often include some help-system, in case the learner
does not know what to do either using the program or working on the exercise. At the end of a
unit or at the end of the program often atest can be done which is different from the exercises
in that the system responds only after the completion of the test and does not provide any help
in between. Since computers nowadays can also be used to record sound, a new type of exer-
cise emerged. Some systems have a function build in, which allows a recording to be analy-
sed, i.e. matched to stored patterns. The learner can record his voice and the system then can
tell the learner in how much of a percentage his recording diverges from the stored "correct”
pattern.

Usually tutoring systems first provide some information either as text or as a soundfile. This
information should be understood or learned by the user. Some help-functions are usually also
provided. After reading or hearing a text an exercise follows based on the text. A "text" in the
sense here can mean anything from a dialog or poem to a scientific text or any other coherent
piece of language. Newer programs aso include videos, which should be understood by the
learner in order to work on subsequent exercises.

Multiple-Choice- and Fill-In-exercises and variants thereof are still the most used type. Even
though nowadays multimedia and mouse enhance the old text-keyboard-based exercises, the
genera structure has not changed much. E.g. fill-in-exercises can now be realised in a drag-
and-drop-manner. The addition of multimedia in these programs has changed the structure of
the exercises, which the learner has to do, only very little. Even though he might now hear a
text, he still has to show his understanding by doing multiple-choice questions.

As mentioned at the beginning students can learn at their on pace, i.e. thereisn't ateacher who
puts pressure on them to finish on time. Also a program can present the exercises many times
(tireless) if some of the tasks were not solved correctly. This means, that the learner can be
sure, that no topic will be forgotten.

Students can get immediate feedback. With the above mentioned exercises it is simple to im-
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3.2. Categorization and Evaluation - Categorization Tutoring Systems

plement the code for answer checking and reacting to the learner's input. Some slightly more
explorative exercises include text-reconstruction and sentence-switching. Nevertheless the
programs usually provide some feedback for these exercises, too.

Another main characteristic feature of this type of program is that the learner is lead through
the program by a tutor-like guidance-system. This guidance-system is usually based on a fi-
xed path through the content, which might be atered be the completion or not-completion of
previous exercises. However this does not mean, that the specific results from working on the
exercises are used but rather that simply the learner is reminded of an earlier section if there
are exercises not solved so far or answered wrongly.
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3.3. Categorization Tools

Tools can be describes as applications, which tell the learner something objective about alan-
guage or rather a certain piece of language, i.e. tools can be considered online language analy-
zers. These programs help the learner to discover properties of the language he is learning.
Ruschoff, Wolff, 1999 use the term "data-manipulating systems'. The most simple form of
such atool is the search-and-replace function of a word-processor. With this tool the learner
can search for certain patterns which might interest him. A different example tool is a concor-
dancer, which shows certain word forms of atext or even a frequency analyser, which shows
the frequency-distribution of a spoken piece of language to analysed by the learner.

Concordancers are programs which allow the user to search for patterns in large corpora with
the help of (amost) “regular expressions. This can enhance the work with texts for students
because it alows them to discover properties of the language themselves. Usualy the data
found in the corpora is pretty printed for easy overview. Thus not only lexical items can be
extracted but also grammatical structures can partly be identified and analysed. This (of
course) works best if the inflectional system of the language is not too rich as all possible
wordforms have to be spelled out. Learners can then work on exercises regarding the content
of texts and also regarding the linguistic features of texts.

One modern form of tool is build by publishing companies of textbooks who offer wordpro-
cessors add-ons, which include databases with the vocabulary from their main language lear-
ning text books. Foreign texts which are loaded into the wordprocessor can then be checked
against the vocabulary of the course. Unknown words are marked and can be explained by the
teacher. A disadvantage is of course, that it uses only the database from one publisher. Addi-
tionally these add-ons can aso identify prepositions, pronouns and other ‘function words' to
allow the teacher to create exercises.

One might also count translation systems as tools for language learning. Even though transla
tion should be learned by students one can imagine situations in which tranglation tools might
help the learner to support understanding. Thisis the case when the task is working with a text
and not e.g. learning vocabulary.

Note that for the category "tools' immediatly some techniques used in CL come to mind to in-
tegrated in CALL applications. This has not been mentioned here as it will be the topic of the
corresponding subchapter "Functionality and Tools", S. 39
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3.4. Categorization Information Systems

Finaly information systems are programs, which usually consist of a large database about a
language, e.g. lexical databases or electronic dictionaries/grammars. Here no processing of
the input takes place except for e.g. some orthographic checking if the word entered is not in
the database. The usage in a classroom setting is therefore restricted to certain tasks as the
programs cannot be adapted in a certain sense. Examples are the LEO Dictionary™ and maybe
Glosser™®. The LEO Dictionary is at the base a German-English electronic dictionary interlin-
ked with various other lexical databases. For example entries are crosslinked with the online
Merriam Webster Dictionary and ainflection module producing the different word forms of a
certain stem. Glosser presents texts with clickable words. When clicked different framesin a
webbrowser show various information about the word such as morphological structure, trans-
lation and an example from another corpus.

Another online information system ist the Chemnitz Internet Grammar®’, which is a clickable
grammar for English. Here the learner has to know what he is looking for. It is not for lear-
ning but rather for providing information on the structure of English.

The online version of the Merriam Webster Dictionary™® is one of the few larger dictionary
freely available on the WWW. The dictionary does not only provide information about the
meaning of aword but also th other usual lexical information such as sound and grammar pat-
terns.

In distinguishing tools from information systems one could say, that tools require some sort of
effort from the learner or the teacher and the information received has to be interpreted. In an
information system this has already been done and usually new data cannot be added.

15 nhttp//dict.leo.org/

16 http://odur.let.rug.nl/~glosser/

17 http://www.tu-chemnitz.de/phil/I nternetGrammar/

18 http://www.m-w.com
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3.5. Evaluation
There are several online-sites which provide useful hints how to evaluate CALL-software.
Hereisalist of some of them:

«  Evaluierungskriterien fir multimediade Lernprogramme. Ein Raster fir die Praxis™
Schroder, 1996

« A Placeto Start in Selecting Software?® Healey, Johnson, 1997
«  Evaluationskriterien fiir sprachliche Multimedia-Software” Wazel, 2000

These schemes were created to give a language teacher a check-list for evaluating CALL-
programs. For the purpose of doing research on CALL-programs from a computational lingui-
stics perspective these can also be used as guidelines. Ultimately a program using CL-
technology should perform very well (and better) in a selected area. Asis explained in more
detail in the next section, programs can be looked at from two sides. One is the computational
view and the other is the linguistic one. This could also be divided into atechnical and a cont-
entwise view. Considering this the evaluation then either focuses on how the program works,
which types of exercises are presented, in which way the error recognition works etc. The fo-
cus may also be on what material is presented, how is it prepared and which linguistic areas
are covered.

There is also the possibility to develop a specific questionaire for certain aspects of CALL-
programs. In this case the questions have to be adapted to the aspect. Some aspects might in-
clude the help-system of a CALL-program or the possibilities for data-storage and learner-
modelling.

The items of a checklist then have to be adapted also according to the available methods of
CL. A question like "Is the program able to lead a speech-based dialog?* is then not valid be-
cause this kind of technology is not yet available.

The main evaluative questions with respect to the integration of methods of CL need to be di-
rected towards the capabilities of the CL-application. Not just any CL-based application is
usable in a language learning context. It must be clear to the learner whether some linguistic
knowledge is required to interpret the output of the program or if the output can be understood
very easily. The application can also be "disguised”, in that it only supports the learner in the
background. Eg. tools for corpus queries may not present the raw data but may be embedded
in an environment.

A second area is the question of whether the integration makes sense with respect to new di-

B http:/iwww.sw2.euv-frankfurt-o.de/Publikationen/FsU/frame/
20 hitp://oregonstate.edu/~heal eyd/cj_software selection.html

21 http://www.iik.com/theorie/theoreti sches/kriterien.html
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dactic concepts of learning/teaching. A program, which still presents vocabulary exercises for
drilling vocabulary listsis still didactically questionable, even if CL-methods are used for e.g.
the generation of the exercises. When a concept is evaluated this has to be taken into conside-
ration, too.
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3.6. Exercises Categorization and Evaluation

Homework in the summer cour se 2003
Develop three different categorization schemes from different perspectives such as computer
scientist, language teacher, learner etc.

Clearcut questions
Try to define the characteristics of information systems!

Do you agree with the overall categorization? If not, why?
What are three main areasto look out for while evaluating a program?

What is so difficult about articlesin German or Acl-constructions in English?

Outreaching questions
Can you think of yet another categorization? What is the basis for your categorization?

How can CL -technology improve information systems?
Which categories of CL could be considered while evaluating a system?

How important is the right age and knowledge level of the user compared to other things like
correctness of information in the system or program stability?
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4. Functionality

Abstract:
A functional perspective on CALL-systems allows an assessment of the possibilities for CL
integration. It seems clear that the ultimate goa of applying CL methods should be the
improvement of functionality. In taking this perpective two main areas of application can be
identified. Either the program may be improved without considering language in the first place

or the "content" can be improved by using CL methods for the analysis of language data either
from the learner or for the learner.



4.1. Functionality - Functionality

4.1. Functionality

In this part areas are pointed out in which computational linguistics methods could be used in
a CALL scenario. This is one of the main aspects of applying CL-technology to CALL-sy-
stems. Functionality of programs should be improved with CL. The hypothesis is that me-
thods of computational linguistics can support the learning of a second and even first lan-
guage by using "intelligent” computerprograms.

Two main views can be taken. On the one hand one can start thinking about methods to en-
hance the computational aspects and on the other hand one can start thinking about the impro-
ved processing and presentation of content. An aspect of the first type could be advanced er-
ror recognition (see chapter "Error-Analysis’, S. 43 ). An aspect of the second could be precise
modelling of the morphosyntax of future tense or the integration of WordNet-like structures.

Probably there isn't a sharp division but a spectrum between these two views. Corpus lingui-
stics is a case in question. On the one hand corpus-tools allow the learner to use large lan-
guage data-bases and on the other hand specific items like collocations may be taught using
corpora, see e.g. Erpenbeck, Koch, Kummer, Reuter, Tschorn, Wagner, 2001

If one accepts the categorization made in the previous chapter, then the question is: "Which
functionality can be improved or newly integrated based on each of the categories?"
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4.2. Functionality and Tutoring Systems

In traditional CALL-systems there is a certain range of possible exercises as mentioned
above. These are restricted in the sense, that the pattern of solving the exercisesis always very
similar. In most cases the learner either selects an item from alist or the context in the exer-
ciseislimited in order to allow for only one sensible answer. This is the magjor disadvantage
since the didactics call for free production of language to achieve communicative compe-
tence. Forcing the learner to use his personal knowledge of language has a much bigger im-
pact on the learning process than choosing from a set of answers.

Even though most exercises are intended to train the use of language in communicative situa-
tions, the exercises with more or less predefined answers actually used are integrated in so
called drill-and-kill-exercises about grammatical or lexical phenomena.

Some systems also provide a kind of guidance through the material of the system. In traditio-
nal programs there is a static system which is only able to recognize solved or unsolved exer-
cisesin order to provide guidance. This guidance is also part of the tutorial component of an
intelligent program. The "tutor" suggests a certain way of working on the units and exercises,
so that at the end the learner has covered all material following the given path. Usually this
path is build following some pedagogical goals.

These two areas - exercise design and student modelling - are the main parts for improvement

with the help of methods of CL.

*  Exercises: Sofar only pattern-matching with prestored examplesis implemented in com-
mercial programs and the content is usualy static. Some kind of linguistic analysis can
improve the feedback to the exercises. Nowadays thisis possibly restricted to a orthogra-
phic or morpho-syntactic analysis. Further analyses in the semantic field would not yield
good enough results for broad usage. The area of error analysisis further explored in the
chapter "Error-Analysis’, S. 43.

e Guidance: If some kind of learner-modelling is implemented the program can guide the
learner according to his personal needs. Not only the performance in working on exerci-
ses can be measured but also the behaviour using the system like the frequency of using
hel p-pages etc. In order to develop an intelligent tutoring system certain program-modu-
les have to be realized as can be seen in the figure Grafik "ITS-Modules' . Most of these
are necessary to provide adequate tutoring. More on thisis explained in the chapters "In-
telligent Tutoring Systems’, S. 51 and "Learner Modelling”, S. 56 .

Based of this the help-system could also be improved. According to the performance of
the learner, the system can provide tailored help-messages either in reference to the cur-
rent exercise or to the handling of the program.

ICALL-systems which are tutoring systems include: PromisD Reuer, 2000, Promise Bauer,
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John, Kronenberg, Kriger, Menzel, Reuer, Unsold, 1994, CASTLE Murphy, McTear, 1997
(ReCALL-project®®), Heift, 2001, CAVOL Kronenberg, Kriiger, Ludewig, 1994 In al of
these programs, the input of the learner is analysed with the help of CL technology.

22 http:/;ww.infj.ulst.ac.uk/~recall/ - Last Visit: 6.2004
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4.3. Functionality and Tools

Tools are used to find out something about a language. Therefore the relevance of properties
of alanguage must also be taught. This coincides with new aims in language pedagogy. In
these concepts learners are to discover the language by themselves. As mentioned before the
learner follows an explorative approach to language learning. Programs used in this context
are e.g. concordancers, which can help to find examples of language usage in "authentic"
texts. This does not only support the learning of lexical aspects but also of grammatical and
even of semantical aspects.

Note that the keyword "tool" does not refer to applications like a webbrowser or a wordpro-
cessor, which can aso be used in language learning. In order to improve "simple" applications
such as concordancers the addition of CL-technology may be helpful. One example is the pro-
ject TATOE®, a concordancer able to use the output of the morphological analyser Morphy?*.
A morphological analyser can not only provide the input for further analysis tools but can be
used directly in order to identify the morphological structure of words as it is done e.g. in
Glosser®. Foreign electronic texts can then be read and understood more easily. The tagger
might be able to classify the results or at least provide some more information about the struc-
ture of the found items. There are a number of tools for the analysis of spoken language possi-
bly helping the language learner to improve his pronunciation. However | am not aware that
this has been done in larger experiments. This might be a case where the learner needs an ex-
pert to explain to him the output of frequency-analysers and the like.

However one general problem isthat learners generally do not need to learn abstract linguistic
knowledge about a language in order to perform communicative actions. But as CL-tools
usually deliver this kind of knowledge there are only very little areas where this makes sense.

Finally there is the area of style checking via assessment techniques such as "Latent Sematic
Anaysis' (LSA). In this case the tool may be used not for analysing language examples for
the learner but to analyse learner language itself. There have been some experiments where
texts written by learners are compared to a prototype text written by a teacher and thus eva-
luated and rated, see e.g. LSA at CU? (Summary Street project). The site also provides a
number of introductory texts on LSA.

23 nttp://www.ipsi.fraunhofer.de/~rostek/tatoe - Last Visit: 6.2004
2 http://www.lezius.de/wol fgang/morphy/ - Last Visit: 6.2004
2 http://odur.let.rug.nl/~glosser/

2 http://Isa.colorado.edu - Last Visit: 6.2004
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4.4. Functionality and Information Systems

As mentioned in the chapter on ", S. 27 the use of information systems is even more unidi-
rectional than that of the previous examples. The only "interaction” is from the system to the
learner. Therefore this subchapter means programs such as electronic dictionaries or gram-
mars. The Chemnitz Internet Grammar®’ is a "simple" example with only little CL techno-
logy. However a corpus for exploration by the learner is included maybe counting as advan-
ced compared to other online grammars.

Advantages of a WWW-based grammar are - on the one hand - access from everywhere and
on the other hand the integration of advanced feature such as "free-text-search" and hyper-
links leading directly to related information. These cannot be found in printed textbooks.

A electronic dictionary has the same advantages as the grammar. Look-up can be done from
anywhere and it can be faster than in a paper dictionary. Some features could include retrieval
from inflected forms and the retrieval of corpus-items aong with the basic dictionary-infor-
mation. Additionally multimedia features can accompany the presentation of information.

Some word-processor have a thesaurus included, which can also function as an information
system. A thesaurus usually only makes sense, if the learner has aready some knowledge:
When using alternative constructions one has to know the different connotations the various
forms have. An example is the visualization of WordNet® at Visual Thesaurus®. Note that so
far WordNet has only be created manually in order to exclude as many errors as possible.
Glosser® includes a dictionary lookup over inflected forms with links to a corpus and a mor-
phological analyser.

To sum up one can see many issues about functionality, which can be improved with the help
of CL. All of this should of course be done with the learner in mind. Methods of CL can not
only advance the possibilities of tutoring systems but also of tools and information systems to
discover alanguage and thus teach and train alanguage.

2T http://www.tu-chemnitz.de/phil/I nternetGrammar/

28 http://www.cogsci.princeton.edu/~wn - Last Visit: 6.2004
2 http:/;www.visualthesaurus.com - Last Visit: 6.2004

30 hitp://odur.let.rug.nl/~glosser/
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4.5. Exercises Functionality

Homework in the summer cour se 2003
Name at least five possible methods of computational linguistics, and their application in
CALL. Explain.

Clearcut questions
Name at |east three areas, in which methods of CL can improve tutoring systems!

Outreaching questions
What would be the perfect feedback to get for alanguage learning exercise?
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5. Error-Analysis

Abstract:
One of the main areas of applying CL methods to CALL has been the analysis of learner input.
The idea is that the "deep" linguistic analysis of the input alows a precise characterization and
adequate feedback of the errors the learner has possibly made. This has been tried on ailmost all
linguistic levels from phonology to semantics. Additionally the deep analysis may alow an
advanced type of exercise with almost free formed learner input. In this chapter the use of
statistical methods such as the mentioned L SA for an evaluation of learner input is excluded.



5.1. Error-Analysis - Error-Analysis Phonol ogy

5.1. Error-Analysis Phonology

Only very few advanced systems have been developed to recognize pronunciation errors with
methods of NLP. In the ISLE-project® a system was developed, which is able to recognize
mispronounced words and provide precise feedback about the error (some publications such
as project-reports on the homepage®). Modern commercial systems nowadays also include
speech recognition modules. However these systems do not analyse the input as such and can
therefore only report about a percentage of correctness. Usually no hints about the type of er-
ror can be given, since the method solely relys on some form of pattern matching (comparing
the frequency spectrum or the like). As atrivial example the program TriplePlay Plus which
included a speech recognition module, presented a "ping" and "boing" as feedback when the
pronunciation was close or could not be recognized. Other simple program show some sort of
graph or frequency curve depicting the differences between the stored data and the learner re-
cording. Note that the interpretation of the display isleft to the learner.

The recognizer in the ISLE-prototype is a state-of-the-art HMM-based speech recognizer
which is tuned towards the recognition of only a restricted set of words, but these are recog-
nized with a high accuracy even if language learners pronounce the words.

In afirst task the system tries to localize the error in the input. This is done in order to im-
prove the error recognition task by sorting the input into correct and incorrect regions. The
scores calculated depend on three type of measurements: 1. the acoustic likelihood of the
path, 2. the output probility of the most likely state in the model set and 3. the acoustic like-
lihood of a background model.

The actual diagnosis follows in a second step. Some rules (letter-phone and phone-phone) are
applied to the orthographic and the phonemic form of possible correct formsin order to deter-
mine the recognized form. A general description is asfollows:

«  articulatory difficulties producing particular sound of the target language (/th/ in English)

*  receptive difficulties, because of which learners are unable to perceive and therefore to
reliably produce the distinction between two sounds.

e orthographic carry-over from the mother tongue.
» orthographic difficulties of English.

Finally the system also includes aword stress detection mechanism. This allows the system to
present feedback also in case the "simple” case of wrongly positioned stress was detected.

3L http://nats-www.informatik.uni-hamburg.de/~isle/

32 http://nats-www.informatik.uni-hamburg.de/~isle/
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This description shows that on the one hand a very good speech recognition tool is necessary
and on the other hand a rule-based mechanism is used in order to match the recognized string

with the possible input.
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5.2. Error-Analysis M or phology

Spelling correction is a standard feature nowadays in wordprocessors. Usually a word with
the smallest so called editing distance is suggested for correction. Possibly for this reason
there has not been much research in this area with regard to CALL. Note however that a sim-
ple spelling correction module is not useful for a learner of especialy inflecting languages.
Usually there are some default inflection-paradigms, which are learned by the student and are
then applied according to his knowledge. The problematic cases are the nondefault ones,
which an intelligent system should correct accordingly. A program should ideally not only
state that "er gehte" is wrong and may be corrected to "er geht" (dropping the final "€" as the
smallest change to the original), but it might present a message saying that "gehte" is wrong
because the verb "gehen” isirregular and the correct past tense form is therefore "ging".

What is required in these cases is a module using the morphology of a language to determine
the cause of errors from inflection paradigms.

There has been some research on the relation between the phonology and the orthography of a
language asit is usually assumed e.g. for German, that there is a certain close relationship bet-
ween these two areas. A common approach is the Soundex approach (Mitton, 1996). The idea
is that a misspelled word not in the lexicon is reduced to a highly ssimplyfied phonological
form via a small set of rules. A comparison with the reduced representation of correct words
should reveal a set of candidates. This of course only works if the string in question is defi-
netly not in the lexicon and the spelling error is actually based on a phonologically similar
form.

Finally there has been a concept developed for a mapping of the German syllabel system and
orthography (Maas, 1992). Based on this a program was developed not for foreign language
learners but for young children learning to write. The ruled based system produces exercises
training the recognition of the internal structure of words and the corresponding spelling espe-
cialy for lenghend and shortend syllabels.
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5.3. Error-Analysis Syntax

Two general strategies for morhosyntactic error handling can be distinguished. Firstly there
are so called robust parsing methods, which try to continue parsing past a position, which
cannot be handled by the grammar without considering the type and exact location of the er-
ror. The main purpose is to achieve a result for as much of the input as possible, which
usually means to yield the largest possible chunks. A similar approach is used for analyzing
spoken language, where additionally the so called recognizer may detect erroneous structures
such as interruption or repetition of a phrase, corrections etc. Secondly sensitive strategies are
being developed, which specifically try to locate and analyze errors in the input. With the help
of some type of correction method the parsing process will continue across the error position
and yield a compl ete description of the input usually including the position and the type of er-
ror. In a system which aims at determining the grammaticality according to a given grammar
and at providing as much feedback about an error as possible only the second type of parsing
method can be adopted.

Again, two strategies can be followed for identifying errors. Either the algorithm is changed
to alow for the recognition even though the grammar does not cover the input, or the gram-
mar is extended with so called mal-rules, which allow the generation of a description. The
first concept can be refered to as "anticipation less" whereas the second oneis called "anticipa
tion-based". The following discusses a few aspects of these two approaches to error recogni-
tion. An example from Schwind, 1994 can demonstrate one major disadvantage of the second
approach. The mal-rule in the phrase structure grammar is specifically designed to describe an
error a French native speaker would make when learning German, namely to position the ad-
jective after the noun in a noun phrase (le maillot jaune vs. das gelbe Trikot). However speak-
ers with other mother tongues may produce other errors not covered by this approach. New
rules would have to be added to the grammar for many other cases. A similar case is pre-
sented in Schneider, McCoy, 1998, where a grammar rule is designed to specifically recog-
nize a number mismatch between the determiner and a noun in a noun phrase. Referring to
agreement values in PS-rules increases the problems even more, because covering a substan-
tial grammar fragment would cause the number of rulesto explode. Thisin turn leads to enor-
mous efficiency problems.

However two advantages have to be noted with regard to the anticipation-based approach.
One is, that the most efficient parsing algorithms can be chosen, since usually the grammars
are not changed in their form but only extended. A second advantage is the possibility to be
able to distinguish between on the one hand ungrammatical input and on the other hand un-
parsable input, i.e. input, which is not covered by the grammar. In most cases this means that
the feedback to the learner can be stated with more confidence about the location and the type
of the error.
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The anticipation-free approach transfers the load of recognizing and handling errorsin the in-
put into the parsing mechanism. An example of this is the approach presented in Menzel,
1992, where a "model-based" error-diagnosis is characterized by its complexity. For example
in an agreement situation every feature of every lexical item is checked by an individual func-
tion in order to allow for a precise localization of an error. As another example for the load
moved into the parsing mechanism the approach taken by Mellish, 1989 needs two parsesin
order to identify linearization errors with the help of a simple phrase structure grammar. One
important advantage is the recognition of certain errors "anywhere" if they can be identified at
asingle position. As an example an agreement error between the subject and a verb should be
recognized not only if the subject is in the standard position but also if for some reason the
subject is displaced, e.g. by topicalization. A second advantage is the chance for independent
development of a grammar and a lexicon. They can be engineered so as to generate descrip-
tions only for correct sentences of a language. This aso allows the integration of "foreign"
data, e.g. alarge lexical database, which may have been developed in other contexts.

In order to decrease the processing load, the search space for finding a solution may be mini-
mized in anticipation-free concepts. The evaluation in Lee, Kweon, Seo, Kim, 1995 can be
taken as an example for this problem (for a certain type of robust parsing): With a phrase
structure grammar with only 192 rules, the parsing algorithm generates 12.000 items in the
chart with heuristics turned on and even 25.000 items without. On the one hand amost any
sentence will be analyzed but on the other hand the efficiency is very low. In order to counter
this general problem Méllish introduces a number of heuristics, which refer to a variety of
possible configurations of chart items. One of the main aims of Kato, 1994 with his modifica-
tion of the algorithm is therefore to decrease the number of different heuristics and neverthe-
less improve the efficiency. A different approach is chosen in Schréder, Menzel, Foth, Schulz,
2000 and Fouvry, 2003. In these two cases constraints are weighted, which on the one hand
allows robust parsing and on the other hand nevertheless allows determining the solution with
the "smallest" error measure. Additionally in Schréder, Menzel, Foth, Schulz, 2000 con-
straints can be marked with a weight 0, which effectively makes them so called hard con-
straints. Solutions with this kind of constraint clash will then not be considered for the further
anaysis. However there is no evaluation with respect to a possible feedback to the learner
about the error in these two approaches.
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5.4. Error-Analysis Semantics

In order to determine an error a system needs some kind of description of what is correct. For
semantic errors this amounts to a (almost) complete description of the possible states of the
world including all things in the world. This task has not been realized as yet which makes it
difficult to identify semtic errors in general. However limiting the domain in a sensible way
can provide a system with some capabilities for recognizing semantic errors. The presentation
of aso called micro world is a step towards this goal.

In the SEMF-project™ the system tried to recognize not only syntactic errors but aso seman-
tic errors. Some restrictions need to be added to realize such an ambitious task. In the example
here the input sentences are always decriptions of a so called blocks world. After parsing a
sentence syntactically the system then checks if the semantic representation of the sentence
matches the actual blocks world at that moment. Since the contents can only refer to the items
in the blocks world this seems to work. An application of this method to larger and more com-
plicated worlds seems albeit difficult. A complete representation of a micro world would have
to be developed not only with states but possibly also including changes of states (but see
Hamburger, 1994, Hamburger, 1995, who proposes a kitchen scene manipulated by the lear-
ner).

Some more basic semantic knowledge such as thematic restrictions may already be coveredin
the system's lexicon. This approach has been tried in the ReCALL project. The grammar rules
were modified in order to include semantic information parallel to the usual syntactic agree-
ment information. This could then be used in order to generate appropriate feedback to alear-
ner if the restrictions were violated. Again these constraints can only be used in very restricted
cases and are not a general method of identifying semantic errors.

To summarize amost all linguistic levels have been considered in research on error-analysis.
Most has been done on grammar checking, which on the one hand seems to be managable and
on the other hand is important for learners. Little work has been done on the presentation of
error-messages to learners (but see Heift, 2001). This second important step has not been con-
sidered much maybe because analysing errors is already a very difficult task. As mentioned
above, there is some research from the teaching perspective, e.g. Gnutzmann, Kiffe, 1993.
Here the question is, which type of error-handling students prefer while speaking in foreign-
language classes.

33 http://www.cogsci.uni-osnabrueck.de/~semf/
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5.5. ExercisesError Analysis

Homework in the summer cour se 2003

Read two papers: Schneider,McCoy 1998 (Colingg and Menzel 2002
(Kognitionswissenschaft; in German) about Error Recognition. Both are available online and
in the ILIAS-database. Write down 5 questions you have about each text and send them in be-
fore the next session.

Freshen up your knowledge about Computational Semantics.
Read the paper Menzel 2001 (ReCALL Journal) available online.
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6. Intelligent Tutoring and User Modelling

Abstract:
In order to provide an individualized learning environment the CALL systems needsto be able to
adapt the system to the learner. This is done on some genera assumptions about language
learners in general and also on specific information collected during the interaction of the learner
with the system. A number of program modules are suggested to process the information from
the learner, to draw conclusions from it and to adapt the system accordingly. A central aspect is
the learner's model and the possibilities of adaptation.
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6.1. Intelligent Tutoring Systems

Some parts of this section are based on Schulmeister, 1997 and Beck, Stern, Haugsjaa, 1996.
An introduction to ITS can also be found in e.g. chapter 6 of Schulmeister's book. With the
development of Artificial Intelligence in the 60s there was an immediate adaptation of Al-
techniques for ITSs. One of the first systems considered an ITS was developed by J.R. Carbo-
nell and was called SCHOLAR Carbonell, 1970. Its aim was to teach South American geogra-
phy. The system had a tutoring-module which was able to infere the appropriate steps through
the program from the student's responses. One important development in this case was the
clear division between the inference engine and the domain knowledge. These two modules
are already some of the necessary components of an ITS. Usually one considers the following
parts:

Student Model | Pedagogical Module Communication Model

Domain Knowledge Expert Model

Figure: ITS-Modules

Domain Knowledge

The domain knowledge usually consists of declarative, procedural and sometimes heuristic

knowledge:

»  Declarative knowledge defines terms with their attributes and defines the relationship of
the terms to each other.

*  Procedural knowledge consists usually of rules (i.e. how to do things), which aid the pro-
blem-solving-process.

*  Heuristic knowledge can be seen as the experience an expert would use for solving pro-
blems. Heuristics can be used for faster and sorted analyses.

Basically two models for the domain knowledge have been assumed in research. There is a
black-box-model on the one hand which makes no claim about human behaviour regarding
inference. The glass-box-model on the other hand claims that it reproduces intelligent reaso-
ning and structuring of information. More about this topic can be found in e.g. Goerz, Rollin-
ger, Schneeberger (Hrsg.), 2000.

In an ICALL-system the knowledge would cover mainly the linguistic knowledge necessary
to be able to use a language. This might include a grammar and a lexicon, but also a corpus
might be added to thislist.
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Expert Model

The expert model is similar to the domain knowledge. It is different in that it is a model of
how an expert would use the knowledge contained in the domain knowledge. Thus it is more
than just the representation of knowledge. For the assessment of a solution from the learner
the solution can be compared to the solution the expert model provides on the same domain
knowledge. Some models of ITS leave out this part and consider it included in the domain
knowledge.

Student Model (or learner model)

The learner model is build in order to allow the system to refer to the probable current know-
ledge of the learner. The pedagogical module mainly uses this information. The system tries
to determine the current knowledge either on the basis of a subset of the domain knowledge or
of the deviation of the learner-performance from the expert performance in the same situation
(overlay model). Sometimes Bayesian networks are used to determine the student's know-
ledge probabilistically, where each node in the network has a probability to indicate the like-
lihood of the student knowing this. In the learning-process any input from the learner is analy-
sed and from this the knowledge of the learner is concluded. This does not take into account
the general learning behaviour, as the actions from the student can only be observerd in "a
narrow channel”. Sometimes it will be difficult to assess whether the learner does not know
something or whether a different strategy than the expert model suggests was used to acquire
the knowledge.

The knowledge contained in the learner model can theoretically vary between the very general
and simple statement "the learner knows this domain" and a detailed listing of all the actions
the learner has taken. Of course most systems lie inbetween, i.e. some general and some spe-
cific information is used to represent the learner's knowledge. They mostly use the same gra-
nularity which is used in the domain knwoledge base.

Self, 1988 determines 6 groups of functions alearner model can have.
*  Corrective function: The system must be able find an error and to correct the learner if he
has made an error.

e Elaborating function: If the system decides, that the learner's knowledge is correct but in-
complete it must point out this fact to the learner and suggest actions.

e  Strategic funtion: The analysis of the learner's performance might lead to different lear-
ning strategies.

»  Diagnostic function: The system must be able to decide on certain actions by itself.

e Predictive function: Simulation of the learner's behaviour should lead to predictions
about further actions.
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»  Evaluative function: The system must be able to backtrack and reconstruct the "learner's
learning process’ and evaluate the learner's performance on the basis of this reconstruc-
tion.

For diagnosing errors most system rely either on error-libraries or some method of machine-
learning to be able to identify errors. A special problem isthat errors from learners tend to oc-
cur not as single errors but compounds adding difficulties to the analysis process. Usually
some heuristics are developed to minimize the search-space of hypotheses for the errors.

Schulmeister, 1997 explicitly mentions the missing psychological principles used to evaluate
the psychological plausibility of a solution. This is something which he sees as an important
step towards reliable performance-eval uation.

Pedagogical Module (or tutor module)

The tutor model is responsible for the presentation of the right learning material at the right
time. It therefore simulates the teacher in deciding on the basis of the expert knowledge,
which action to take next. Since the student model is also used as input to this module the dif-
ferent actions reflect the different needs of each student.

Two main tutoring strategies are used in most systems.

e The Socratic dialog: The tutor asks questions and tries to anayse the learner's input to
build up a learner model. This means the system is responsible for planning the steps
through the program.

»  The coaching approach: The learner is alowed to exercise his/her skills and try out diffe-
rent solution. The system only reacts to input "when it is asked to do so". Note that this
approach is much closer to the already mentioned didactic principle of explorative lear-
ning.

After the decision on a "meta-strategy”, low-level aspects must be considered. Following
Beck, Stern, Haugsjaa, 1996 thisincludes:
e Topic selection: Thisincludes the selection of new material or of old material for review-

ing.
*  Problem generation: Following the selection of a topic a problem for the learner to be
solved must be generated or selected. Thisisin great parts based on the student model.

*  Feedback: Especialy when the learner makes an error, the type and style of feedback is
important. The advice given to the learner should be "appropriate to the ability level".
Ideally the system chooses feedback as much as necessary and as little as possible.

What is missing in this respect in alot of systemsis what Schulmeister calls the "grammar of
interaction”. The system usually does not have knowledge about the structure of the situation
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and of general rules of interaction. Finally criticism is brought forward because "students are
never involved in the development of tutor models’, which leads to rather abstract models of
students.

In this module the various task-types and their content are organized. For example in an
ICALL system this module should decide whether a vocabulary test or a grammar exercise at
which level isto be presented to the learner.

Communication M odel

The communication model is the model that appears as the "intelligent” model to the user.

The system reacts flexible in the presentation of learning materials and adaptive with regard

to the assumed knowledge of the learner. Different forms of interaction are possible:

*  The system puts questions to the learner, guides him by analysing the answers and po-
sting new questions.

*  Thesystem letsthe learner work for himself and waits until a question is presented.

* Thesystemis active itself and "invites the learner to select information™ and infers from
the selection the assumed knowledge.

e The system remainsin the background and only offers help now and then.

In general there are usually two types of systems. There is the system which follows the in-
struction-concept. This is the more guiding system which does not alow the learner to move
around freely in the learning environment. It has a lot of interaction with the learner in order
to guide the learner through units and exercises. The microworld-concept (or construction-con-
cept) on the other hand is more free and does not much interfere with the learner's actions.
This calls for making hypotheses by the learner about the material and experimenting with
these hypotheses in the learning process.

It is not clear whether a natural-language-interface is really necessary to make up an ITS.
Some authors claim that an I TS should at least realize a dialog which comes as close as possi-
ble to a natural dialog. This point must not be confused with language learning. Language is
simply the main instrument for communication and therefore should be used as much as pos-
sibleto allow the learner to express himself in the way heis used to.

The main reason for choosing an ITS is still the argument of individualization. An ITS should
be able to adapt itself so that the learner isideally supported for his learning needs. "Learning
errors’ like flaundering or overlooking learning opportunities are at the aim of an ITS to be
avoided.

A maor difficulty of ITSs is the gap between cognitive concepts which can be modelled ac-
cording to the needs of the computer and pedagogical and psychological theories which have
a different methodological status according to Schulmeister, 1997. Hence they can not be
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mplemented in a computerprogram. One major problem is the meaning of "understanding”.
Usual definitions of "understanding” can not be applied to ITS. True cognitive systems which
might be able to "understand”, have not been developed yet. The difference can also be des-
cribed as "cognition” being on the one hand in cognitive psychology and on the other hand in
cognitive science.

The use of simpler models of learning in ITS than the ones in cognitive psychology is simply
the hope for theories, which can one day be implemented in a computer.

Adaptivity - Dimensions for categorization

Some parts of this section are based on Beck, Stern, Hauggaa, 1996. One dimension can be
the level of smulation a program tries to achieve. Some systems are simulations, which try to
cover amost realistic working part of the real world whereas other programs might be further
away from reality. Some programs even teach in a "decontextualized" manner. This then con-
stitutes the opposite extreme in this dimension.

Another dimension is the type of knowledge, which is being taught. There have been several
attemps of classifying "educational objectives' cf Bloom (Hrsg.), 1956. One could also ask
what the student will be able to do when he has learned all the material from the Unit. Thisis
a similar question but is not equal to the previous one. On the one hand the learner might be
able to perform skills and on the other hand an abstract theory is now known to the learner.
The most common type of knowledge is some kind of procedural skill. The learner should be
able to perform a particular task. Since some systems are based on research in the cognitive
psychology of human skill acquisition they may be called cognitive tutors Beck, Stern,
Haugsaa, 1996. Thisis usualy the case, when in some way the analysis of the learner action
is based on a"cognitively" plausible expert model.

Knowledge based tutors in contrast to the former type are systems which aim to teach things
like concepts and "mental models" (frameworks). Since there is less knowledge of how con-
cepts are acquired by humans these systems tend to have a lot more domain knowledge. Ge-
neral teaching strategies are used to present the right material to the student at the right time.
With the help of the knowledge base explanations to the student's action are generated. In
both types of dimension the actual systems must be seen along a continuum. There are e.g. sy-
tems which teach how to use Email-programs in UNIX, which are procedural skills. But then
alarge knowledge base is used to devel op the explanations and the feedback.

There have been a series of conferences called ITS 'Y ear, for which proceedings were printed.
The last one was 2000 in Montreal in Canada.

Books, articles etc.: Sleeman, Brown (Hrsg.), 1982, Woolf, 1987, Sama Nwana (Hrsg.), 1993,
Y azdani (Hrsg.), 1993, Greer (Hrsg.), 1994
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6.2. Learner Modelling

This chapter contains information about user modelling in CALL systems as opposed to the
previous more general chapter. One aspect in this area is the need for collecting information
about the user, i.e. the language learner. Usually this can be done by "watching” the user in-
teract with the system selecting pieces of information. In the language learning scenario there
Is the additional chance to collect information from the learner about his performance while
working on exercises. As mentioned in the previous chapter a learner profile can then be ge-
nerated. Therefore there are two main areas for using a learner profilein CALL systems. One
is the adaptation of the system itself towards the user and the other one is the generation of "fit-
ting" exercises.

One project, which aims at doing learner-modelling in a dictionary-setting is ELDIT*. In the
system 5 features can be adapted according to the learners needs.

Feature Setttings

model monolingual/semibilingual
domain general/medical/technical
difficulty beginner/advanced

help novice/familiar
pronunciation local/standard

Customizable featuresin ELDIT (taken from Gamper, Knapp, 2001)

From table ", S. 56 one can see, that there are various possibilities to adapt the program to
the user's needs. Two main areas can be identified.

1. The general aspects of HCI. A system can be adapted to needs and to the preferences of a
learner in the simple tasks of interaction. This can be e.g. the language used for buttons, hints
and help-texts. Some learners might prefer their L1 whereas more advanced learners might
prefer the foreign language.

2. The presentation of learning materials. An ICALL system should ideally adapt to the assu-
med knowledge of the learner about the foreign language he is learning. This can only be
done of coursg, if either the learner places himself on a proficiency-scale or the system analy-
ses some exercises solved by the learner.

Another project is the ICICLE®-project. This project aims at deaf native speakers of Ameri-
can Sign Language (ASL) to help them learn writing. In the program user-modelling is done
according to possible language acquisition models. Comparing the learner performance of the
learner with the acquisition model the system can e.g. establish hypothesis about the know-

34 http:/www.eurac.edu/eldit

35 http://www.eecis.udel .edu/research/icicle/
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ledge of the leaner.

A second aspect of learner modelling in this project is the more precise evaluation of lan-
guage input. Using the system the learner enters a sentence, which is parsed, i.e. morpho-
syntactically analyzed. But because more than one parse may result, a learner model helps to
select the most viable one. In the ICICLE-project this is done according to the so called over-
lay-model.

Every grammar rule in the grammar the parser uses is marked according to a certain profi-
ciency level the learner can reach. With the help of these markings and a seperate expert mo-
del the system can provide some information about the proficiency of the learner. This also
helps in determining a parse result to choose. Furthermore the system updates the information
about a certain learner.
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Modelling

6.3. ExercisesIntelligent Tutoring and User M odelling

Homework in the summer cour se 2003
What kind of dimensions can be used in learner modeling in ICALL-systems, e.g. beginner/
advanced? In which ways can a program be adapted to a learner?

Special presentation: Develop an introductory bibliography on ITS with a focus on language
learning. Include resources from the WWW.

Read two texts: Gamper,Knapp 2001 (ABIS) and Michaud, McCoy, Stark 2001 (UM). Think
of 5 gquestions you have about the texts each.

Mixed Questions
State in your own words the difference between procedural and declarative knowledge?

To which category does language belong?
Can you think of other models and modules an ITS would need?

If alearner avoids the usage of something, does he not know it?

58
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7. Resources

Organisations
EUROCALL® and the

SIG Language Processing®’: Contains alarge bibliography about CALL including ICALL.
SIG Integrating Speech technology in Language Learning™

CALICO®
IALLT
AIED*

Journals
Computer Assisted Language L earning™®

Language Learning and Technology®
CALL-EJOnline*
ReCALL*®

Project Homepages

36
37
38
39

41
42

45

http://www.eurocall.org
http://siglp.eurocall.org
http://dbs.tay.ac.uk/instil/
http://www.calico.org

http://www.iallt.org
http://www.chl.leeds.ac.uk/ijaied/ai edsoc.html
http://www.swets.nl/sps/journals/call.html
http://lit.msu.edu/
http://www.lerc.ritsumei.ac.jp/call€j/
http://www.eurocall.org/recall.htm
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FreeText*
ICICLE"
ISLE®
LogoTax™®
ReCALL®

Other Weblinks

ICT4LT>%: “This website on Information and Communications Technology for Language Tea
chers is the result of over two years work by an international team of experts during the pe-
riod September 1998 to December 2000." Contains also alarge bibliography and further links.

Some texts™

Some programs™

Demo-programs from Heureka-Klett™ ( > Produkte > Softwareproben)
Catal ogue from Hueber™ ( > Service > Katal og)

Catalogue from Cornelsen® (> Eltern: Katalog plus > Lernsoftware (Cookies!))

46 http://www.latl.unige.ch/~freetext/

47 http://www.eecis.udel .edu/researchficicle/

http://nats-www.informatik.uni-hamburg.de/~isle/

49 http://cato.cl-ki.uni-osnabrueck.de/~logotax/

50 http:/Avww.infj.ulst.ac.uk/~recall/

51 hitp://www.ictdlt.org

5 texty

53 programs/

5 http://www.klett-verlag.de/heurekal
5 http://www.hueber.de
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8. WWW-accessible programs

Abstract:
In this chapter three example systems are listed. On the one hand the all of them are accessible
viathe WWW and on the other hand they represent the different categories used in the previous
chapters. Ther parser from the PromisD project is used in atutorial system. The LogoTax system
can be considered a tool as it serves as a persona electronic lexicon and finally Glosser is an

information system providing data on afixed set of texts.



8.1. WM -accessible programs - PromisD

8.1. PromisD
ErrLFG>": the parser from PromisD

Some questions

What is an ungrammatical utterance?
How can syntactic errors be categorized?
What types of errors can ErrLFG detect?

How is an error encoded in the L FG-structures?

57 http://cato.cl-ki.uni-osnabrueck.de: 2212/~vreuer/Ifg/
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8.2. WM -accessible programs - LogoTax

8.2. LogoT ax
LogoTax™®

Some questions

What are collocations?

Why are collocations important in foreign language education?
How are collocations treated in traditional dictionaries?

What are the differences between Online-dictionaries such as Pons and LEO and paper-
dictionaries?

How are collocations described in LogoTax?

Which description levels are used?

% http://cato.cl-ki .uni-osnabrueck.de/~logotax
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8.3. Glosser
Glosser®

Some questions
What kind of lexical information can be provided automatically with the help of CL?
What kind of information does Glosser provide?

Why isthe program called "Glosser"?

59 http://odur.let.rug.nl/~glosser/
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This paper provides an overview about intelligent computer-assisted language learning. The
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supported languages, Al techniques, language skills, language elements and availability. The
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In this article Granger et al. report about the FRIDA corpus of learner's French and the
combination with the FreeText project in which agrammar checker was developed. First the
construction and annotation of the corpusis described and in the second part an evaluation of
the parser used in the FreeText project is presented. Finally some conclusions with regard to
the usage in language learning and didactic issues are discussed. Since alot of topics need to
covered there are not too many details in the text. But it gives a good impression of the
chances of using certain types of CL technology for CALL.
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lot about the word : meaning, number of syllables, origine, etc. Speakers are generally able to
recognize the word, and if they produce an erroneous word, that token shares many things
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Abschlussbericht des Sudentenprojekts MAPA im Master programm Cognitive Science.
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Bochum participated in ajoint effort to develop aframework that allows the mapping of
knowledge in a cognitively adequate way. The approach connects to existing techniques of
mind mapping, concept mapping and the like. A major assumption is that the internal mental
representation of knowledge is networklike and that therefore its externalisation must be done
accordingly. Due to the complexity of knowledge however, the external representations
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dazu Feedback zu bieten. Grundlage dafiir ist eine so genannte Blocksworld, in der der Lerner
Zustande beschreiben kann. Auf der Grundlage des vom System berechneten Zustandes der
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entwickelt, diein einer zweiten Phase ein Phrasen-Alignment erméglichen. Darauf aufbauend
wurde in einer dritten Phase das bilinguale Lexikon herangezogen, um Phrasen zu
identifizieren, deren alignetes Pendant nicht durch die Ubersetzungen im Lexikon abgedeckt
wird. Damit wurde ein Verfahren zur Identifikation von Kollokationen entwickelt, das sich
besonders durch die Berticksichtigung linguistischer Kriterien in der Definition von
Kollokationen auszeichnet.
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Informatics Research Reports - University of Ulster. Thisreport is probably only available by
contacting one of the authors. This report presents the approach taken in the ReCALL project,
in which alarge coverage parser is extended to include rules for the semantic analysis of
certain constructions. It by no means a general approach as every information hasto be
entered into the grammar the same way it has to be added to a knowledge base. However for
certain situations this may be afeasible approach.

Sagvall Hein, Annac A Grammar Checking Module for Svedish (SCARRIE Deliverable
6.6.3). Uppsala, 1998
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This report from the SCARRIE project presents the approach taken for grammar checking. It
uses a bottom-up chart-parser (the Uppsala Chart Processor (UCP)) to generate as much chart
items as the grammar allows. A second module then scans the chart with the help of
error-rulesin order to detect grammar errors. The system is not evaluated against a corpus but
the report includes a detailed description of the errors covered.
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Glossary
CALL

CL

ICALL

ITS

Regular Expression

WWW

Computer-Assisted Language Learning: The field of applying informa-
tion and communication technology in a language learning/teaching si-
tuation

Computational Linguistics

I ntelligent Computer-Assisted Language Learning: The field of applying
information and communication technology in a language learning/tea-
ching situation and the application includes methods of computational
linguistics.

Intelligent Tutoring System: A learning technology system that dynami-
cally adapts learning content to a learner's specific objectives, needs, and
preferences by using its expertise in instructional methods and the subject
to be taught. (A Definition from the "Learning Technology Standards
Committee Glossary Working Group P1484.3" of the IEEE)

A regular expression is a formal method for specifying search and re-
place operations on symbols.

The World Wide Web is a part of the Internet.
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