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Introduction

I The Ohio State University has the longest running
individualized language instruction (I.I.) center in the US.

I In 2004 Portuguese was added as a language taught.

I It provided a good opportunity to investigate the
inclusion of an intelligent CALL (ICALL) system.

I In 2005 we began the implementation of TAGARELA,
an ICALL system to be integrated into I.I.

I This presentation discusses the necessary components
of an ICALL system to fulfill its pedagogical goals.
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TAGARELA in I.I. Program

Teaching Aid for Grammatical Awareness, Recognition and
Enhancement of Linguistic Abilities

(TAGARELA)

I TAGARELA uses natural language processing (NLP)
technology to process students’ input.

I We have designed TAGARELA to fill some of the
pedagogical shortcomings of the I.I. setup.

I TAGARELA offers on the spot individualized feedback
on spelling, morphological, syntactic and semantic errors.

I It provides opportunities for students to practice their
listening, reading, and writing skills.
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How does TAGARELA fit into I.I.?

I TAGARELA can be viewed as an intelligent electronic
workbook

I Its exercise types are similar to the ones found in
regular workbooks:

I Listening

I Reading

I Description

I Fill in the Blanks

I Rephrasing

I Vocabulary
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Why use natural language processing?

I String matching is the most common technique used in
CALL to analyze student input, which works well when

I correct answers and potential errors are predictable and
listable

I there is no grammatical variation
I envisaged errors correspond directly to intended feedback

I But what if
I possible correct answers are predictable but not

(conveniently) listable for a given activity
I errors can occur throughout a recursively built structure
I personalized feedback is desired which requires

information about the learner input that can only be
obtained through linguistic analysis

→ Use natural language processing to analyze student
input in such cases.
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Intelligent Tutoring Systems

I An Intelligent Tutoring System (ITS) is a computer
program that intelligently interacts with the learner.

I An ITS should be able to:
I accurately diagnose the knowledge structures and skills

of the student
I adapt instruction accordingly
I provide personalized feedback

I Since Hartley and Sleeman (1973) an ITS is recognized
as consisting of at least three components:

I the expert model
I the student model
I the instruction model
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Components of an ITS

I Expert Model:
I the knowledge that the ITS has of its subject domain, in

our case the linguistic knowledge

I Student Model:
I the component of the system keeping track of student’s

current state of knowledge
I It allows the ITS to infer the student’s understanding of

the subject matter and to adjust the feedback to the
student’s needs.

I Instruction Model:
I the component that stores pedagogical information,

how to conduct instruction
I It helps define strategies to deliver appropriate feedback.
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General Architecture of TAGARELA

Activity Info
•Exercise requirements
•Feedback requirements
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Shallow Parser

Deep Processing

Error Info
• Error Taxonomy (E.T.)
• E.T. and feedback
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   Student Model

Student info
• Name, gender, level, etc

Grammatical competence
• Performance by knowledge units

Strategic competence
• Performance by task environment

Content modules

• correct answer
• required words
• required stems
• WN module
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Analysis Manager

I receives the input from the student

I gathers the necessary information from:
I instruction model
I student model

I decides on the best processing strategy
I which NLP modules to call
I in which order

I calls NLP modules to process input, producing an input
annotated with linguistic properties

I hands the annotated input to the feedback manager
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Expert Model

I Tokenizer
I Segmentation model of language

I Non-word spell checker

I Shallow Parser

I Deep processing

I Lexical look-up and Morphological analysis
I Lexicon

I Content Assessment (Bailey & Meurers 2006)
I correct answer test
I required word test
I required stem test
I WordNet module

16 / 23



Using Foreign
Language Tutoring

Systems for
Grammatical

Feedback
Luiz Amaral & Detmar Meurers

Introduction

TAGARELA
Pedagogical
Components
Electronic Workbook

Exercise Types

Processing
Student Input
Why use NLP?

Basic Characteristics of ITS

TAGARELA
System
Components
System Architecture

Expert Model

Student Model

Instruction Model

Feedback Manager

Previous Work

Our Contribution

References

Student Model

I Personal Information:
I name, level, age, gender, etc.

I Grammatical Competence:
I Student’s performance on specific knowledge items

(parallel to ICICLE, Michaud et al. 2001; E-Tutor, Heift 2004)

I Strategic Competence:
I Student’s performance given specific task environment
I Task environments defined in terms of:

I activity level,
I type of input, and
I amount of content manipulation required.

I New approach in ICALL systems, integrating cognitive
modeling proposed by Bachman & Palmer (1996).
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Instruction Model

I Information about Errors
I types of errors
I expected level of each error type
I expected errors per activity type
I best feedback strategies per error type

I Information about Activities
I types of activities
I best processing mechanism for each activity type
I best feedback strategies for each activity type
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Feedback Manager

I receives the annotated input from the Analysis Manager

I gathers the necessary information from:
I student model
I instruction model

I decides on the best feedback strategy, generating a
feedback log

I updates the student model

I composes a feedback message (HTML)
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Previous Work

I Intelligent Tutoring Systems (cf., e.g., Corbett et al. 1997)
I integrate expert, instruction and student models
I successful for restricted sub-domains of science

I CALL systems
I focus on language instruction
I lack expert model
I interaction with student limited to pre-envisaged language

I ICALL systems (Robo-Sensei, Nagata 2002; E-Tutor, Heift 1998)
I focus on expert model
I limited incorporation of instructional components
I student models based on acquisition of form
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Contributions of our Project

I The project emphasizes the integration of computational,
linguistic, and FLT/SLA expertise in ICALL research.

I Expert Model:
I Demand-driven architecture allows for multiple ways of

processing students input depending on the activity type.
I Incorporating semantic assessment (Bailey & Meurers 2006)
I Advancing constraint-based processing, dealing with a

wider range of errors (Metcalf & Meurers 2006)

I Student Model:
I Integrate broader view of the acquisition process
I Modeling strategic competence in addition to

grammatical competence

I Instruction Model:
I Explicitly incorporates information about pedagogical

aspects of instruction.
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Status of the Project

TAGARELA is a two year project that started in Summer
2005 and will end in Spring 2007. Currently:

I activity environment is finished
I exercises are implemented
I web-based interface is ready to be tested

I Fall 2006 / Winter 2007:
I finish development and testing of NLP components
I finish the implementation of learner and expert models

I Spring 2007:
I Integration into the I.I. of Portuguese at OSU
I Testing with students enrolled in the program
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