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1. Abstract

The paper presents an integrated inteactive user interface for teaching grammatical analysis
through the Internet mediurgVisual I nteractiveSyntaxLearning) developed aSouthern Denmark
University, covering 14 different languages half of which are supported by live grammatical
analysis of running text~or reasons of robustness, efficiency and correctnesssylseem's internal
tools arebased on the Constrairerammar formalism(Karlsson, 1990, 1995butusers are free to
choose from a variety of notational filters, supporting different descriptional paradigmswith a
current teaching focus orsyntactic tree structures andhe form-function dichotomyThe original
kernel of programs was built around a multi -level parser for Portuguese (Bick, 1996, 2000
developedn a dissertationframework at Arhus Universityand used as a point of departure for
similar systems in other languages Over the past 5 years, VISL has grown from a teaching
initiative into a full blown research and developmentroject with a wide range of secondary
projects,activities and language technology product&xamples of application oriented research
are NLP-based teaching gamegnachine translation and grammatical spell checkinglheVISL
group has repeatedlyattracted outside funding forthe developmenbf grammar teaching tools,
semantics based Constraint Grammarsl the construction of annotatedrpora.

VISL - Visual Interactive Syntax Learning]

VISL Tools B
Srammatical Analyses
Games & (uirres

Corpus Search
Iachine Translation

VISL Guides

Crverview

Cded Tour

VISL Languages

Arabic Greek

Buosnian Ttalian b~

Danish Japanese b

English Latin e 8 L
Esperanto FPortuguese R — e 2 T
French Bussian - Click on flag or méenu -
Germar Spanish =

VIEL Light (International)

Internal Information

FPrinter-friendly version

Onl i ne Proceedi ngs of NODALI DA 2001



1. Background

When the VISL project started in 1996, its primary goal was to further the integration
of IT tools and IT based communication routines into the university language
teaching milieu at Odense University (Denmark), and more specifically, to develop
tools for Visual Interactive Syntax Learning. The initiative was funded jointly by

CTU (Center forTeknologtStattet Uddannelse) and Odense University for 3 years,
and the languages involved were English, German, French and Portuguese.

Already in the early stages of the project it became clear that a distinction
would have to be made as to whether thenguage data to be used in the teaching
interface would be limited text book examples or unlimited natural language text. We
decided to develop both a "closed" and an "open" system, and to design the teaching
applications for maximal synergy, such thatiey would be able to take input from
both the closed and open language data sourcesind do so in a largely language
independent way.

For the closed system a notational formalism was developed that allowed the
textual expression of graphical syntacticge structures, and data bases of manually
analysed sentences were built for all participating languages, the original target being
500 text book sentences and 500 running text sentences. With the help of enthusiastic
students and teachers, these "closeigbuas” data bases are constantly being enlarged,
and today VISL covers 14 languages, among them the basic Romance and Germanic
languages as well as a number of more exotic specimen, like Arabic, Japanese and
Esperanto.

The open system is research based and centered around the Constraint
Grammar paradigm, introduced by Fred Karlsson at Helsinki University in the early
1990ies (Karlsson, 1991, 1995). The 1996 role model for the syntactic VISL system
was my Portuguese CG parsing system (Bick 1996, 2000), whia featured a full
dependency analysis of subclause structure and a prototype CG-to-tree syntax
transformation grammar. | have since developed similar CG based systems for
Danish, Spanish and Esperanto. For English and German, VISL hegrrected ad
amplifiedlicensed commercial CG systems from the Finnish software firm Lingsoft.

2. A unified approach to grammar

The central principle of VISL's language analysis igts focus on surface structure
(expressed as either dependency relations or syntactic tteectures) and the form
function dichotomy. Following Bache et.al. (1993, 1999), function symbols start with
upper case letters, form symbols with lower case letters, and l@thcombined in a
combinedcolon-separated symbol (text) or functioroverform symbol (graphics).

For the dependency notation, international CG conventions are followed, with upper
case letters for all primary tags, using the ®ymbol to introduce function tags, and
arrow heads (>,<) for head oriented dependency markers.
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VISL light ve rtical tree VISL vertical tree

(non-graphical notation) (non-graphical notation)

UTT:cl(fcl) STA:fcl

S:propVISL S:propVISL

P:v(v-pr) er P:v-fin(v-pr) er

Cs:g(np) Cs:np

=D:art et =DN:art et

=H:n forskningsprojekt =H:n forskningsprojekt

=D:cl(fcl) =DN:fcl

==S:pron(prorrel) der ==S:pronrel der

==P:v(w+pr) involverer ==P:wfin(v-pr) involverer

==0d:g(np) ==0d:np

===D:pron(pronindef) mange ===DN:pronrindef mange

===D:adj forskellige ===DN:adj forskellige

===H:n sprog ===H:n Sprog

VISL [VISL] <heur><*> PROPNOM @SUBJ>

er [veere] <vk> V PR AKT @FMV

et [en] ART NEU S IDF @>N

forskningsprojekt  [forskningsprojekt] N NEU S IDF NOM @<SC

der [der] <rel> INDP nG nN NOM @SuUBJ>

involverer [involvere]  <vt> V PR AKT &MV @FSN<

mange [mange] <quant> DET nG P NOM @>N

forskellige [forskellig] ADJ nG P nD NOM @>N
[sprog] N NEU P IDF NOM @<ACC

sprog

Meeting regularly over 4 years, the VISL group of university teachers has invested
considerable effort in discussing the compditiies, incompatibilities and blind spots

of different national and linguistic grammar traditions, and agreed on a common
superset of symbols. Recently, a reduced symbol set for propedeutic use and schools,
"VISL light", was agreed upon, and the DaniskhaxdO-system adapted to match the
function categories used in VISL lightAt the lowest level, 11 word classes and 14

primary functions are used.

[ Predicato(P), Verbal (V)

O  Auxiliary (Vaux),also as<> (D)

W  Main verb(V*, Vm), also askx (H, K)

®  Verb chain particléVp), also as<> (D), simplified asr (A)
< Infinitive marker(Vi, INFM), also as<> (D)

x Subject(S)
(%) Formal or provisional subje¢sf), possibly with the subclass of situative subjEgs)
A Direct (accusativepbject(Od)

(A) Formal or provisional objecOf)
Indirect(dative)object(Oi)
Prepositional objediOp), emneled, evt. forenklet som(A)
Subject complemer{Cs), Subject predicativéPs)

[O] Free subjecpredicative(fPs, fCs),simplified asr (A)

O¢ N
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O

Object complemeniCo), Object predicativéPo)
[O] Free object predicativgPo, fCo), simplified as\r (A)
Adverbial (A), with possible subdivision of fregr fA) or bound(A bA, bAs, bAo)
Head(H), Kernel (K)
Dependent¢D)
Subordinator (SUB)
Co-ordinator (CO)
Conjund (CJT)
«» Underspecified constituent at clause lefeeh. clause body)

1 ) <

3. Internet based teaching tools

One lesson to be learned from the VISL project, is that it is not at all easy to
introduce IT-based tools into an existing teaching environmentaXgrom hardware
problems (there never being enougbompatible and updatedmachines in the right
room at the right time), there is the very central problem of psychological resistance
against the new medium, simply because it may feel too "technical”. All things
technical have a very low acceptance rate in the Humanities, and teachers often resent
the personal investment in time and effort necessary to acquire the necessary-skills
not to mention changes in teaching material and exams. There is, of co urse, a
fundamental differencean terms of "technicality” between a human teacher and a
computer terminal; the latter lacks the teacheraturalnessinteractivity, flexibility
and tutoring capacities. On the other hand, computers do have evident teachig
advantagesthey can integrate the senses, making use of colours, pictures and sounds
in a more flexible and impressive manner than paper can. Also, a computer program
can "know" more- in terms of facts and examples, and within a welkfined subject
matter- than a human teacher. And last, but not least, a computer system, especially
if accessible through the internet, can teach an unlimited number of students at the
same time in what optimally still amounts to an individual manner.

Given these advaages, it makes sense to invest some effort in addressing the
four main dsadvantages, as listed above. The ViGlammar teaching interface tries
to make advances with regard to the following four principles:

(i) Flexibility

The VISL interface is notationally flexible, i.e. the user can choose between
severanotational conventions (e.g. flat dependency grammar, enriched text, meta
text notation, tree structures), and move back and forth between different levels of
complexity. For instance, depending on the egise chosen, the type and number of
grammatical categories used (e.g. word classes) may be changed. In order to make
work more colourful, it is also possible to move between text book material, copied
"live" texts, randomized test sentences and one's awative idiolect.

In the tree structureexample below, the user can switch back and forth between
letter symbols and graphical symbols, more thankdeuhe number of categoriesr
reduce theree to a pure functiotree (green only)
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Letter symbols Graphical symbols

i WISL - Visuel Interaktiv Spntaks Laring HE= E3
JJFiI Symbols Display  Extras Language Settings “eerktojer Help “JF\\ e e e
Seetning Hyis du har yst, m3 du gerne I3ne min hest i ferien . Sastning Hvis du har lyst. m4 du game 13ne min hest | ferien
Funktian: S 8 0d Qi Op A Cs Co P H D ©CO CJT SUB UTT Funktion: XA O <> w @B F Ly FE [ e
Farm: n prop adj v art pron adv prp num conj infi infm g cl par Form: n prop adj v [at pron

Collapse Tree 2 Collapse Tres ﬂ
— uTT eee
Expand Tree: ¢l = Expand Tree =
= N = B 2E I = N
cl g pron  adv ] g il = 0O X = 0O FaN -
sUs 5 P od D du geme H D H H D TS AN N
conj pran v N ¥ v proh n prp N I x O &N <> # O " H® O

! . ‘ ‘ | Hiis du  har kst ma lane min hest i ferien
Hvis du  har Iyst ma lane min hest i ferien

]

Analyse 1 af1
Analyse 1af1 | | e 2 ) =

|Advarsa\| Java-applet-vindue

VISL's unique integration bteaching and research tools would even allow the user to
experiment with different kinds of subjects or add a couple of place and time
adverbialsand rerun the senterin free-text mode— with exactly the same graphical
setup and paedagogical functionality.

(i) Interactivity

VISL's java-tree interface for grammatical analysis allows the step-by-step
interactive inspection, construction and labelling of syntactic trees using menus,
mouse clicks and draganddrop movements, all known from basic text processor
functionality.

In the first example belowa student has recognized the rimin hest", but has

yet to assembl€’lyst" onto the predicator("har") of the adverbial subclause to the
left.

|J_|Fi| Sumbolz  Dizplay Ewtraz Language Setiing: Meerkiejer Help |

Seatning: Hvis du har lyst, m& du germe 1&ne min hest i ferien .
Funktion: X[X]&D@W®@Oﬁ<>‘—}#l'"

Farm: prop | adj |v | &t | pron prp [ nurm Fearng NN IR |

Nulstil valg fi

Combhbine Modes

Yis formifunidion /\\'“‘—-—h_x_h

Show Structure

Show Daughter

Hvs| | du | |har| yst ma du germe lane i ferien

Show Mother /\

Expand/Callapse |

min  hest
Tool: 7 o
Mode: IBEIEE’[ 'ILI_I _prJ
Time used: 1:51 Rigtig.
Completed: 8%
Errors: 1]
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|J_|Fi| Symbolz  Display Ewxtraz Language  Settings “eerkioer Help

Saetning: Hyvis du har lyst, ma du gerne 18ne min hest i ferien .
Funktion: X[X]&DOW@@O?%<>H#I“'
Farm: N | prop | adj [w [rg | Aum [Etnr']_{ intj [ infm ===l

Kulstil valg jﬂ

Combine Nodes

Vis formifunktion W

Show Structure O ®x = (O

Show Daughter — gu geme "

T AN A
ExpandICnllapsel < ﬁ ‘3% 3%

Hwis du  har Iyst  ma ldne rin hest i ferien

Tool:  Oi =
Mode: ILabEI vlﬂ_' _,r‘l
Time used: 6:48 Prév igen.
Completed: 43%
Errors: =

When a sentence proves problematic or incomprehensible, the user can modify it, or
ask for the computés opinion (showme option). In grammar games lik€aintbox,

Post Office or Shootthe-Verb, interactivity inegrates ac ertain element of
competition, and is further enhanced by sound effects, timers anescigies.

The Paintbox Game

Enter English test to play with:

] El Reset |

English Help!
Repeat | Start Select |

Never start or run the

engine inside a closed

room or building o

B0 Fantastic ¥ Sound
45 15
\ Words left: 2

30 \'""J Wrong choices: 0
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(i) Naturalness

A major draw back of most language teaching software (or, for that matter,
language analysis software) is that they do not run on freejrablanguage, but only
on a small set of predefined sentences or structures ("toy lexica" or "toy grammars"),
that cannot be modified or replaced. In the VISL interface, for better or worse, the
underlying lexica and grammars cover the whole languag&jpporting gradual and
comparative changes in a given sentence, or confronting the user with the stimulating
lexical freshness and structural unpredictability of running natural text.

The second aspect of naturalness concerns, as mentioned above, "umtzth
ergonomics, and as much keyboard-interaction as possible has therefore been
replaced by graphical and mouse governed tools, like menu choices and help
windows. Being internet based, the system automatically takes advantage of a
browser's navigatiotools, scroll bars, page memory and cut'n'paste functionality.

(iv) Tutoring

Tutoring is traditionally a human task, and difficult to simulate in a computer
interface. Therefore, it has been one of the last features to be broadly implemented on
the VISL site. A certain minimum of tutoring can be achieved simply by providing
guided tours, help windows, clickable definitions of grammatical terms, sheme
buttons, and ready access to topic conditioned corpus examples (throtgVISL's
corpus search site). Howeer, real tutoring asks for more specific and individual
comments. Therefore, to help students with the tie@lding and-labelling task, we
have implemented secalled erro-comment files where pedagogic remarks (and
suggested readintinks) are stored forall common and some rarerombinations of
“correct label expected" and "wrong label chosen”, as well as for different types of
wrong attachment (phrase and clause grouping).

4. A methodological research paradigm

An important difference betweenthe VISL approach and traditional schools of
grammar is the fact that what unifies VISL's different strands of research is not
primarily a descriptional or interpretative paradigm, but a methodological one.
Constraint Grammar with its focus on corpus dd&xicography, disambiguation and
word based tagging is simply a very robust method, yielding low error rates and
informationrich output easy to handle and filter with relatively simple text based
computer programs. In descriptional and applicative terpfSonstraint Grammar is
more a tool grammar than a target grammar. Thus, at the teaching level, VISL uses
different represantations of the same grammatical information, for instance graphical
trees with form -function nodes, word class colouring or head bas ed function
indexing, and a number of different corpus annotation and corpus search schemes
have been supported in collaboration with outside research partners.

Constraint Grammar can be thought of as a hierarchically organized
progressive level system déxical data bases andrammars, dynamically adaptable
to different tasks and different levels or angles of grammatical descriptiorin the
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table below, a hierarchy of "pure" and "applicational" modules are shown for the
presenVISL languages, half of which incorporate CG modules at different levels.

Modules Languages|Po|En|Da|Sp|Ge|Es| Fr| It |Ar|Ja|Gr|Ru|La|Bo
Morphological @rsing lexica + ()] + ]+ [(H)H)]*]*
Valency lexica + (4] + | +
Semantic lexica + +
MorphologicalCG + X |+ =] X | = |*+]|*
Syntactic CG + | X+| + |=+ = | =
CG-to-tree PSGor equivalent + |+ |+ |+ ?
PolysemiCG (partial) ?
Bilingual electronic lexicdinto TL) Da|Da| Es
En En
Machine translatioto TL or fromSL: |Da Es Da
(with translation mapping CjG Po
SpellinggrammarcheckerCG ?27
CG-to-tree compatiblegaching corpora + | + | + | + | + + I+ |+ |+ |+ |+ ]| +]+
CG tagged corpora + |+ |+
CG based tree corpora +

+ VISL-built module

(+) Lexicon as part of alosed CG system, licensed form Lingsoft, Helsinki

X Closed CG, licensed from Lingsoft, Helsinki

X+ Closed commercial CG with VISL adahs (correction module, subclause function etc.)
= "Cloned" from the Portuguese PALAVRAS system

* Probabilistic Tree Decision Tagg@tflelmut Schmid & Achim Stein, Stuttgart

*+ Probabilistic Tagger with correction CG

? Partial pilot project

5. Spin-off results

Transcending its original target area, internet based grammar teaching tools, VISL
has generated a number of collaterahsgpiif results both technological and linguistic.
Thus, a number of comprehensive bilingual lexica, valency-lexica and semantic
prototype lexica are under development for several languages, and GNuicence
compilers for CG and PS@re beingnade availabled the public. VISL's corpus site
offers a search interface handling regular expressions and CG tags, and text corpora
are accessible in both raw and taggedrwofor VISL's core languages.e&parate sub
project arethe construction of a large freely accessible Danish corpus (now 10
million words, in cooperation with DSL, Denmarkand a 2 million word tree bank
for Portuguesé€in cooperation with the AC/D&project, Oslo)

VISL's corpus material is partly integrated into the main site, pagccessible
through a separate search interfacet(p://corp.hum.sdu.dB, which allows the use of
regular expressions for running text, and the combinationand chaining of word
forms,base formsword class, inflexon and syntactic tags for Gé@gged text.
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“ Adresge I@ hittp: 4 fcorp. burn, 2du. dkcorpustop. ktml

Corpus page

100 examples

no time limit 'I

[Enter search string

H

[Enter password: I

Search | Resetl

| »

Danish: © dflc (ca 10000000 words mized text [in all 21 mill to be delivered], no password required) ©© tagged (part only)
[English: © bne (ca 100 000000 words, mized corpus)
German: T hzk (ca 4.000.000 words, newspaper corpus) © mak (ca. 2 500 000 words, mixed corpus)

Portuguese: (tageed) © speech data (50.000 words)  historical texts (50,000 words) ¢ modern texts (100 000 words)
¢ CETEMPublico (1 000 000 words, no password required)
Spanish: © camtie (ca 1 200 000 words, newspaper text)

Zearch conventions are explained i the manual (separate window). When searching
tagzed text, use double quotes for word forms, single quotes for base forms. Tags are
separated by blank space, words by underscore. Tee ()7 for one optional dummy

word, '{_)* for one or more optional dummy words, and '( )+ for one or more

obligatory durnmy words. For notational details, have a look at the morphological and
syntactic tag definitions.

The table gives an overview of VISproducts within differentoreareas:

Uy

P —

Teaching Corpusand general Constraint Grammar
linguistics
Programs | Java-trees:Interactive Search engindor raw flexible CG-compiler
inspection, costruction and | text and CGtagged for Constraint Grammar
labelling og syntactic trees | corpora PSG-compiler for CG-
Paintbox: Word class Filters for a number of | to-treegrammars
colouring game different notational
Post office: Syntactic conventions
function stamping game
Shooting gallery: Selection
of grammatical categories in
moving sentences
Linguistic | Text book sentencesHand | Collection ofraw-text Englishbenchmark text
data analysed or machine analysedorpora for 6 languages | Port.benchmark text
and proofread "closed CG-tagged corporafor
corpora” for 14 languages | En, Po, Da
New Danish free corpus
Portugueséreebank
Grammars | Unified approach to Corpus driven grammar | Port. CG (ca. 5000 rules
grammatical analysis and | development Dan. CG (ca. 3000 rules
common category inventory | PSG-.grammars for CG- | Spa. CG (ca. 3000 rules
across langages to-treeconversion, for | Esp. CG (port. clone)
DanishX-and-O-symbols En, Da (Po, Sp) Eng. addon CG
Ger. addon CG
Lexica Term bank with definitions | Bilingual MT -lexicafor | Valency lexica
of grammatical categories etcrunning text translation: | Po, Da, Sp
Online dictionaries: Po-Da, | PoDa, PGEn, DaEn, Semantic class lexica:
DaPo, DaEs, EsDa EnDa Po, Da, En
Texts & Online grammamanuals, Manuak, e.gonregular | Scientificarticles, BA-
documents | guided tours antlutorial s expressionin corpus and Ph.D-projects
EB: Grammy i Klostermglle | searches (JMD & HK) | EB: The Parsing Systen
skoven (DeéEn-Ge-Fr), Articles, reportsand "Palavras"
Portuguese Syntax Manual | evaluations
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Among VISL's non -teaching applications, machine translation is the most
controversial onewhile the tiny Danishspellchecker module is the one thaven at
the idea level generates mastmmercial interest.

VISL - Visnal Interactive Syntax Learning

About VIBL | Links | Affilistions | Contact s | Search

Enter Danish text to spell-check:

|Dettageme i fodbold verdensmesterskabet var meget garmmel i &) Goll Reset

For an overmew of error comment types, please have a lock at the VISL spell checker manual

Deltagerne i fodhold i verdensmesterskabet var meget gammel 1ér.

2 regulzre fejl

A kind of "dictionary" translation service can easily be incorporated agolysemy
disambiguatedase form translationsddedonto CG tag lines, but MT proper asks
for a number of additional modules, such as target language inflexion generation,
syntactic transformationsjnstantiationof complex tenses and so on. Constraint
Grammar functions here as a context sensitive mapping devicstifoctural markers
or special translation equivalents.

i orld of VISL -= Portusuese -= MMachine Translation VISL - Visual Interactive

Sbout VIST | Lindes | A filiatic

Machine Translation

Enter Portuguese text to translate;

iA sua namaorada esta gravida, e ninguém sahiadisso. Gol | Feset |
Target: i Danish [Texf) j

hans kereste er gravid, og ngen widste besked o dette.
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