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How TAGARELA got started

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

In 2004, we developed an individualized program for
Portuguese (Silva & Amaral 2005).

This provided an interesting opportunity to explore the
integration of a web-based tutoring system.

In 2005, a two-year project was funded to develop the
TAGARELA system (Amaral, Meurers & Silva 2006).
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Development of

Original pedagogical context
Individualized Instruction Program (IIP)

> General characteristics of Individualized Instruction:
> self-paced, mastery-based program
> student uses material for self-study
» work with the instructor is done by appointment
» feedback on exercises provided on student's request

» Meetings with the instructor are used to:
» ask specific questions about the material
> grade compositions and exams
> take oral exams

» Consequences:
» students receive less feedback on their performance
» students are less exposed to the target language

» itis harder for instructors to monitor students’ performance
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Development of

Original pedagogical context
TAGARELA in individualized instruction

We have designed TAGARELA to fill some of the
pedagogical shortcomings of the IIP setup.
~ TAGARELA offers on the spot individualized feedback
on spelling, morphological, syntactic and semantic errors.
> It provides opportunities for students to practice their
listening, reading, and writing skills.
TAGARELA was designed to be an independent
web-based workbook.
It presented a sequence of activities that could be
incorporated into any pedagogical material.
Students use menus to navigate through its six exercise
types at different levels.

Developing
Intograting ICALL
Camaiovas faron 25

Introduction
Integrating ito new
Pedagogical Seting
St HARELA

% Leitura

Instruggo B

Summary.

References

@ Dass
XMHERT

Quem é vocé?

escola piblica & tenho mitos amigos.
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Eutenho um irmo. laudio. Ele mora nos
toca Jazz ¢ Blues, Ele & um excelente guitarrsta.

e 12343678
Questao 1 Proxima Questio @)

Como se chama a maga no texto?
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Integrating into new > Different from individualized instruction, Integrating into new
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B TAGARELA in distance learning kg HOARELA
> The University of Massachusetts offers more than | > the student's work is not self-paced, e
1,500 courses online. e » work with instructor is not done through individual e o)
Development of appointments, Development of
> In 2009, we received a grant from the College of NP chiectre > meetings with instructors are computer mediated. "
Humanities and Fine Arts to develop a

Portuguese online language sequence. > Similar to individualized instruction,

in distance learning [ream——
> In the current summer semester, two elementary level > most materials are used for self-study, Summary.
courses are being offered for the first time. > students do not have the classroom exposure to L2, References
» itis harder for instructors to monitor students’ performance,
> students receive less feedback on their individual
performance.
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> This adresses the clear need for more feedback in Pedagogical Setting L . Pedagogical Setiing
distance learning, also identified in two CALICO 2010 - TAGARELA is integrated into the UMass course o
talks this morning: management system. po
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It helps instructors monitor students’ performance. . The TAGARELA activities appear as part of a learning

. module in the course management system.

It provides extra support for self-study.

Th iviti re | mplement the n

It expands the contexts in which L2 is used by learners. ~ summary N a.Ct. . lies are selected to complement the sequence Summary
e of activities of the course. ——

It is realized in the predominant online medium, and it

can easily be incorporated into sequences of activities.
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Background: Architecture was redesigned in Java (Ziai 2009).

Developing and

Flexibly handling a range of activities .!3;:;‘3:?82& UIMA-based architecture iyl
o o

SR IR,
AU . Inroduct Intoductr
> Activities differ with respect to the nature of ‘": f“’“ . » UIMA: Unstructured Information Management I“:“ “‘ .
) negraiing nto new A integrating into new
> the student input Pedagogical Setting Architecture (Ferrucci & Lally 2004) Pedagogical Setting
h ; ; suspns TOIRELR
> the NLP required for that input > each NLP tool annotates the input o o i
> the feedback to be generated » UIMA data repository is common to all components P ]
_ _ ey (Gbtz & Suhre 2004) koo e bt L
Activity | _Input NP Feedback priorlizes D — e —
FiB Words Spelling, lexicon Word form, missing word WP > Crucial difference to older NLP architectures: NLP Archecture
Vocabulary Phrase 'same as FIB Missing+Extra word, word form N N N N Handing 2 e ot acivkes
Rephrasing | Sentence same as FIB + parsing Form-related errors —— > input is enriched, not transformed s ioases
Doscription | Sentonce | same as Aephrasing Wissing word, agreement ettty e » similar to stand-off XML in manual corpus annotation e
Roading | Sentence | same as Rephrasing + content | Wi fated errors e
Listening _| Sentence same as Reading Meaning-related errors — » Data structures for linguistic annotation (“type system”) —

References are modeled explicitly References
» supporting a demand-driven integration of NLP components
» specific to the needs of the activity

» How can such a heterogeneous set of activities and
their demands be handled by the same system?
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The need to prioritize feedback

» Where a learner sentence contains multiple errors,
feedback should be provided one at a time (Heift 2003).
> How should the feedback messages be prioritized?

a) It depends on the activity.
b) It depends on the learner.
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Feedback prioritization through activity model

» The original TAGARELA always provided feedback on
meaning errors before feedback on form errors.

» Yet some activities target form aspects of language.

= Support explicit prioritization in activity model.
> Rephrasing activities: form < meaning
» Reading comprehension: meaning < form
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Feedback prioritization through activity model
Form-focused feedback for Rephrasing

Modulos; 12343 Auvidades: 1
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ﬂ Reescreva

Instrugao 85

Reescreva a frase abaino usando a expressio entre parénteses,

e 12343

Quests 3
Préxima Questao

£u sou americano. (Estados Unidos)

[EusoudasEstados.
sttt

Questio 2

Input: Eu sou das Estados.

You are almost there. Change the form of the
try agon.

To s a postte arswer clc e,
[Eniar

Report Errors & Suggestions

. Meaning-related error: omission of Unidos (‘United’)

. Form-related error: use of das (fem.plur) instead of dos (masc.plur)
(‘from the’)
System gives feedback on second, form-related error

Pedagogical Setting

Summary.
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Feedback prioritization through activity model
Meaning-focused feedback for Reading Comprehension

Anilise:

8
Préxima Questao (3)

Questéo 2

Quantos anos ela tem? Input: Ela & quinze ano.
1 am not expecting the verb ser for
this answer. Try using ter instead.

[Ela € quinze ano

A by

Euian Report Errors &

To see a possible answer, click here.
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. Meaning-related error: ¢ ('is’) instead of tem (‘has’)

. Form-related error: ano (‘year’) does not agree in number with
quinze (fifteen’)
System gives feedback on first error
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Feedback prioritization through learner model

> The learner model in TAGARELA records for each learner:
» number and nature of activities completed
» number and nature of errors detected
> Only one error is selected for feedback, but all errors are
recorded in the learner model.

> Learner model serves as additional ranking criterion for
feedback where learner answers contain multiple errors.

» Example: Vocabulary activity
» Student 1 has a record of problems with lexical choice.
» Student 2 has a record of problems with spelling.
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Example student 1: Feedback on lexical choice
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Instrugao %
Que horas s&o?

Responda b questio acima com frases completas usando as expressdes *da manhae, 'da tarde ¢ ‘da

Questdes: 123458782
Questdo 1 Préim Guestao (2) | | Andlise:
o tres e trinta da
s the word trinta appropriate for
this answer?
Try using vinte instead.

52 tres o trinta da manha.

To see a possible answer. cck
Enviar here.

Pepont Errors & Suggastions

Feedback prioritization through learner model
Example student 2: Feedback on spelling error

Medulow 12345 Atdades: 1
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Introduction

Vocabulario

Instrugio 8

Que horas sao?

Responda a questso acima com frases completas usando as expresses *da manha', “da tarde" e 'da
noite"

5289
Questéo 1 Provima Questéo (2) | | Andlise:
Input: S0 tres o trinta da
[ 520 | manhs.

- Hound some speling srrors in your
input, Look a the suggestions |

580 tres @ tonta da manhé, s ros tare

Report Errors & Suggestions
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Improving feedback through annotation-based
learner language representation

» Certain Portuguese words are syntactically complex.

» Contraction: preposition + determiner/pronoun
> no =em (in) + o (the)
> nela = em (in) + ela (it)
» destes = de (of) + estes (these)
» as = a (to) + as (the)

» Encliticization:
> compré-lo = comprar (to buy) + o (it)
> compram-nas = compram (buys pipres) + @s (them)
> comprei-a = comprei (boughts sgpast) + @ (it)
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Problematic feedback

Regides do Brasil

QBrast et poltca ¢ eograticamente dvdido m cino regides, s mites
regiao (Norte, Nordeste, Sudeste, Sul e Centro-Oeste) coincidem
Serors com & anteies dos estades e 3 Compoem.

Aregizo Norte ocupa a maior parte do temitdrio brasileiro, com uma érea que
corresponde a 45,27% da drea total do Pais. Formada por sete Estados, tem sua
rea quase totalmente dominada pela bacia do Ro Amazonas.

Aregiao Nordeste pode ser considerada a mais heterogénea do Pais. Dividida
‘em quatro grandes zonas - meio-norte, zona da mata, agreste e sertéo -,
‘ocupa 18,26% do temitorio nacional e tem nove estados

0 Sudeste é formado por quatro Estados. Esta é a regizo de malor importancia econdmica do Pais, onde estd
concentrado também o maior indice populacional - 42,63% dos brasileiros.

J.0 Sul, regido mas fria do Pais, com ocorréncias de geadas & neve, é a que apresenta menor érea, ocupando
675% 45 temitério brshelr e com apenss 1 stades, 0 os que cotam suadrea fomam a bcta do arand
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m quase toda sua totalidade e séo de grande importancia para o Pai pe
Nidrlétrco,

Finalmente, a regiao Centro-Oeste tem sua drea dominada basicamente pelo Planalto Central Brasileiro e pode
ser dividida em trés porges: macico goiano-mato-grossense, bacia de sedimentaco do Parani e as
depressoes. Ela & formada por quatro Estados e nela esta a capital do Brasil.

Questdo 2 brénims Questio ) | | Andlise:

Em que regido fica o Rio Amazonas? Input: O Amazonas fica o regido norte.

n gender between

ire decerminerand the noun i che secence o
orte from your

[0 Amazons ficano e

afslsfsfelelifefsle)ss]e)
AJR[Z| A E[ElT ol 6] o] 5 ] <]

To see a passble answer, click here.

[Enviar
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Problematic feedback explained

Questoes: 1234567

Proxima Questao (3)

Em que regido fica o Rio Amazonas?

Questéo 2 Anélise

Input: O Amazonas fica no regido
norte.

[©0"Amazonas fica no regiao norte.

3lalalalele] i]ols|olalulc]
A[A[A[A[e[e[ o[ o[ o[ [ o[ |

There is an agreement error in
gender between the determiner
and the noun in the sequence o
regido norte from your answer.

Enviar

To see a possible answer, click here.

Report Errors & Suggestions

» System’s interpretation: no = em (in) + o (the)

» syntactically analyzed: [pp €M [vp Omasc, r€Qid0em, norte]]
— Agreement error between o and regiao.

» Student’s interpretation of feedback:

» There is no “o regido norte” in the sentence | wrote.

= Feedback should refer to forms entered by the student
(Amaral & Meurers 2009).
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Addressing the issue

» The system needs to connect the surface form provided
by the student with the system analysis of this input.

» An annotation-based NLP architecture (— UIMA)
readily supports this with multiple parallel layers of
annotation for the learner input.

» The tokenization mismatch can be addressed by
representing both surface and deep tokenizations of the
learner input, and the mapping between the two.

> Refer to surface form when generating the feedback.
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Solution: Model complex tokens in UIMA

Token
sean 0
e 2
TOKENSTRING ‘70’
CATEGORY  ‘prep’
Lexiconlnfo
oS “prep’
LexDer canonG 1o’
FRguency 31
source  “lexicon’
Token
Token seGN 0
BEGN 0 en 2
o 2 TOKENSTRING 0"
TokeNSTRING ‘e’ carecory  “det’
oeepFoRM rent
CATEGORY “prep! Lexiconnfo
Lexiconlnfo pPos  det’
LexDer pos  ‘prep’ || [LexDer sounce ‘tokn’
source “tokn’ GenDER
NUMBER ‘s’
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Result: Helpful feedback

Questdo 2 Andlise:

567
Proxima Questao (3)

Em que regiao fica o Rio Amazonas? Input: © Amazonas fica no regiao

norte.

[0"Amazonas fica no regiao norte.

a3l el ][]l o] |
‘ALA[ATA[e[eT Tolo[o[o ol

There is an agreement error in
gender between the determiner
and the noun phrase in the sequence
no regido norte from your answer.

Enviar

To see a possible answer, click here.

Report Errors & Suggestions
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» We discussed different pedagogical settings and their
consequences for using the intelligent language tutoring
system TAGARELA in those settings.

> Individualized Instruction
» Distance Learning

Introduction

Integrating into new
tagogical Seting

TAGHRELA or Dt Lsariog

Development of
NLP Architecture
Farig s g ot v
[up——.
Praan Fechuck
ecta sty s
Loamor g s

» We motivated new UIMA-based architecture capable of

> handling heterogeneous NLP needs of diverse activities
> representing multiple perspectives on learner data

» We discussed the new capability of the system to prioritize
feedback based on activity and learner models.

References.
> Which prioritization strategy based on the information

now stored in the activity and learner models works

best, is an open empirical question — SLA study
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