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1. Abstract

The paper presents an integrated interactive user interface for teaching grammatical
analysis through the Internet medium. Though the system's internal grammatical tools for
the analysis of free running text are - for reasons of robustness, efficiency and correctness -
based on the Constraint Grammar formalism, users are free to choose from a variety of
notational filters, supporting different descriptional paradigms. The original kernel of
programs was built around a multi-level parser for Portuguese (Bick, 1996 and Bick, 1997)
developed in a Ph.D. research framework at Arhus University. A similar system has since
been implemented for English as part of the VIS_-project at Odense University.

2. Introducing and designing I T-based teaching tools

When trying to introduce IT-based tools into a teaching environment, apart from the
hardware problem of there never being enough (compatible!) machines at the right place
and time, there is the very central problem of psychological resistance against the new
medium, simply because it may feel too "technical”. Things technical have traditionaly a
very low acceptance rate in the Humanities, which is where language teaching belongs.
Text processors, for example, were widely shunned until the day when they started to use a
"non-technical”, i.e. graphical, interface. In the same vein, there is the fundamental
difference between a human teacher and a computer terminal, - the latter lacks the teacher's
naturalness, interactivity, flexibility and tutoring capacities. On the other hand, computers
do have evident teaching advantages - they can integrate the senses, making use of colours,
pictures and sounds in a more flexible and impressive manner than paper can. Also, a
program can "know" more - in terms of facts and data and withing a defined specific field -
than a human teacher. And last, but not least, a computer program can teach an infinite
number of students at the same time in an individual manner, if it is installed on as many
machines, or accessible throug as many terminalsin Internet country.

Given these advantages, it makes sense to invest some effort into addressing the four
main disadvantages, named above. My grammar teaching interface tries to make advances
with regard to the following four principles:

A) Flexibility

The interface is notationally flexible, i.e. the user can chose one of severel notational
conventions (e.g. flat dependency grammar, enriched text, meta text notation, tree
structures). According to the student's background, the analysis complexity can be
modified, - for example, by increasing or decreasing the number of distinct word class tags
used. At the same time, such filtering permits a choice between the use of traditional word
class concepts on the one side, or , for instance, purely morphologically motivated ones, on
the other side. In order to make a session more colourful, it is also possible to move



between corpus text, live newspaper text, randomized test sentences and one's own creative
idiolect.

B) Interactivity

A set of CGl-controlled programs reacts instantly to those user choices advocated by
the flexibility principle, and the interface changes accordingly in an interactive way,
permitting, for example, to move back and forth between levels and notational conventions.
When a sentence proves problematic or incomprehensible, the user can modify it, or ask for
the computers opinion. Grammatical analysis can be run in interactive mode, where a
sentence is analysed step by step, with the student suggesting form or function readings for
words or constituents, and the computer checking and commenting the choices. In this
mode the text in question will gradually be coloured for word class and indexed for
function as the student's analysis progresses.

C) Naturalness

A major draw back of most language teaching software (or, for that matter, language
analysis software) is that they do not run on free, natural language, but on a small set of
predefined sentences that cannot be modified or replaced. Usually "toy lexica' and "toy
grammars’ are used that can only handle a narrow range of built-in structures. In my
interface the underlying lexica and grammars cover the whole language, and the user can
thus manipulate the text to be analysed in much the same way as in an ordinary text
processor.

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

D) Tutoring

Tutoring is probably that human teacher feature that is hardest to imitate. A teacher's
intuitive understanding of a student's problems is difficult to build into a program. A certain
minimum of tutoring can be achieved by providing readily available (i.e. "clickable")
definitions of grammatical terms, and examples of their usage and the phenomenon's
distribution in the language. For the latter purpose, a powerful corpus searching tool has
been crafted to find examples of user-defined grammatical structures in automatically (and,
in theory, simultaneously) annotated corpora at the system's disposal. After acquiring some
basic notational skills a student (or researcher) can search for any combination and
sequence of word forms, lexemes, word classes, syntactic function and so on. Ultimately,
"guided tours" could be designed for certain topics by blending the definition and corpus
example tools.



Another aspect of tutoring, that proves useful in foreign language teaching, and has
been tentatively introduced for Portuguese, is trandational help, either in the form of
dictionary enquiries, translational tagging® or even rough sentence translation.

3. Thegrammatical base

The grammatical backbone of both the Portuguese and the English system is a combination
of lexicographical data bases with disambiguation and mapping grammars in a Constraint
Grammar frame work (Karlsson, 1995). Large base form lexica with inflectional, word
class and valency information are used by a morphological tagger, whose output ambiguity
is then resolved with the help of Constraint Grammar rules?, that "prohibit" certain readings
in certain sentence contexts. Syntactic function labels are then mapped onto the
morphologically disambiguated word forms, and a second round of disambiguation rules
tackles the new - syntactic and much larger - ambiguity, drawing on global sentence
context, word class sequences, agreement patterns, valency class information and the like.
In principle, this process can be iterated on ever higher levels (Bick, 1997 and
forthcoming), and is, in fact, used in the Portuguese system for helping the student by
providing disambiguated base form translations or even crude M T on running text.

But why Constraint Grammar?

* Constraint Grammar is robust. A language teaching system based on natural text
must be very stable, and be able to provide some analysisto al input. A "no parse"-message
window would destroy the illusion of areal teacher, and - if frequent - ultimately result in
student frustration. Since CG works by adding and removing information, the correct
reading will crystallize in an indirect way - simply by being the last surviving analysis.
Thus, in the CG formalism, even unusual or partia sentences will receive some analysis,
and an ill-formed sentence will not prevent correct lower level analysis, for instance, correct
word-class and noun phrase analyses.

* Constraint Grammar is tag based, and adds tag strings to word forms. First, string
based information is easy to port and easy to manipulate in a computer, and second, this
way different kinds of information, lexical, morphological and syntactical, form, function

! Here, base form trandation equivalents are given as the last tag on the tag line in verticalized CG-notation.
Some polysemy resolution is performed, based on valency instantiation and the disambiguation of atomic
semantical features by Constraint Grammar rules.

2 In the English system, a commercial CG-parser (© lingsoft, Helsinki, Finnland) is used as a base (for a
discussion of the parser see [Voutilainen, 1992]), and additional programs are used to adapt and integrate the
parser's output annotation. Finally, an additional layer of CG-rules is applied in order to reduce ambiguity,
identify subclauses and tag for subclause function. The Portuguese system has been developed by myself over
a5-year period, much of it in aPh.D. research framework.



and structure, can be handled withing the same formalism?®, which allows easy notational
transformation. Thus, tags can be fused into more general Portmanteau-tags (downward
compatibility), og split up into subcategories by using higher lever information from other
tags in the same string (upward compatibility). An example for the first is the fusion of
adverbial adjuncts, adverbial objects and prepositional objects into a Portmanteau-tag
‘adverbial’, and an example for the latter is the function-based distinction between
"adjectival” (adjective-like) and "substantival" (noun-like) pronouns. With sufficiently
detailed dependency markers, CG-notation can even be transformed into constituent based
tree structure notation (Bick, 1997-1).

* CG-notation has elegant ways of underspecifying ambiguity. Posthomina PP-
attachment, for example, is expressed as "nominal attachment to the left" (@N<), so that
the Chinese origin in The man with the bicycle from China can be applied to both ‘'man’ and
'bicycl€. In cases of ambiguous functional anaysis, CG can add several (competing)
function tags to the same word, so that the ambiguity can be expressed in one analysis.
Especialy with long sentences this is paedagogically superior to having to scroll throug
several pages with tens or hundreds of possible analyses. Also, it becomes easier to judge
the student's analysis - if the tag suggested is a substring of the ambiguous tag string, then
the suggested reading will be accepted by the computer, even if it is not the only one. For
the same reason, if the computer fails to resolve some ambiguity, this will not impair the
student-computer interaction, - as long as the correct reading is among the ones "surviving"
the CG-treatment (which can be geared to prefer ambiguity to errors), the robot teacher may
be over-indulgent, but it will not harshly criticize a justifyable student choice.

* The parser supplying the CG analysis to be used by the interface, is both modular
and incrementa in its structure. Due to its modularity, for a growing system, one can
choose those modules that already have achieved a sufficiently high level of correctness and
coverage, and make them accessible to the student community. The English system, for
example, does not cover subclause function, but it is still fully operational, within the same
interface, on the word class and phrase levels. The CG-parser's incrementality lets the
system grow like a holographic picture - the object is visible al the time, only its
granularity improves with the amount of time and work put into it. Once the user interface
is in place as such (and hardware and wiring technology permits), there is a teaching and
demonstration dividend, even if the parser can still be improved. Thus, with a CG-parser,
the time lapse between grammatical work and paedagogical implementability can be
reduced to a minimum.

4. The paedagogical base

% Of course, thisistrue of the internal working of the grammar, too. Constraints can be worded in much the
same way whether they are morphological, syntactic or semantic, and information from different levels can
interact in disambiguation.



Word based tags (after, under, over , indexed or - as colour code - "inside" the words in
question, with or without underlining, in the form of abbreviations or symbols) are
paedagogically intuitive and close to "basic" grammar, - not only for marking word class,
but also in syntax, as can be told from the "cross-and-circle’" grammar used in Danish
primary schools, or the corresponding colour-underlining system used in Germany. A
specia advantage of CG's dependency notation is that it mirrors children's semantically
based intuition making the head of a phrase the bearer of its syntactical weight. For the
sentence "Pia’s stupid rabbit ate the flowers | collected for mother” the quick answer to the
subject question ("Who ate ...?") is "The rabbit!" and, even more surely, the answer to the
object question ("What did the rabbit eat?") will be "The flowers'. It usualy takes
additional syntactic curiosity from the teacher's part to ellicit answers as to whose rabbit and
which flowers the sentence was about. Apart from articles (that are necessary to state a
noun's definiteness, something which can be achieved in Danish by morphological means),
most other modifiers seem to be outside the reach of "subject"-ness or "object”-ness. Most
strikingly so in the case of parenthetic relative clauses: Ann, who hadn't slept for two nights,
wanted to go home - Who wanted to go home? - Ann. Here, dependency analysis seems to
be mentally more basic than constituent analysis, which becomes secondary: It is the
subjects ‘rabbit' and '‘Ann’ that grow into complex constituents by absorbing modifiers like
'stupid' or ‘who hand't slept for two nights|, - and not a subject constituent that breaks down
into several sub-constituents. | believe, that it is paedagogically important to start from the
(concrete) referent center (i.e. 'the rabbit' and 'Ann’) and work from there by adding more
and more bricks (each of them still as small and as concrete as possible), creating a - larger
- whole that is still concrete in the child's mind, in stead of starting with an abstract unit (a
subject constituent) that will not be made concrete but severa layers of analysis further
down (i.e. at word level).

In my system's interactive grammar module, this thought is matched both by
notation and procedural sequentiality: Functions are tagged at a phrase's head word, and it is
possible to correctly click and identify, say, a subject head as "subject”, even before
possible modifiers have been attached by additional clicks and menu-choices. This contrasts
strongly with a traditional constituent based approach, where there can be no subject
without a subject constituent.

Still, while advocating a head-driven and bottom-up analysis for paedagogica and
psycholinguistic reasons, the flexibility principle is applied to this matter, too, and students
do have the choice of a tree-structured constituent analysis (which, for Portuguese, is
automatically derived from the flat dependency notation), thus facilitating a top-down
perspective where desired”.

* For now, this notation does not yet permit interactive , i.e. student driven, analysis the same way the
dependency grammar notation does, but one of the spin-offs of the VISL-project at OU will be java software
designed to address this problem, as well as - hopefully - a more flexible CG-compiler capable of permitting
context sensitive notational modification on top of a pre-existing CG-grammar (like tag replacement and the
introduction and removal of explicit constituen boundaries).

A first version of a tree-drawing java program was written by Thomas Larsen and is now being
modified and extended by Martin Carlsen for the VISL-project at Odense University.



5. Theinterface

The system is implemented as a free-for-all distributed teaching environment, with one or
more servers running the grammar software and the CGI-programs necessary to interact
through the internet with users at their school, university or home computers (1).

(1) Distributed grammar teaching environment: a central IT-grammar server handles - in
paralel - a large number of student terminals that may focus on different languages,
different levels of analysis or different training tasks, representing different notational or
grammatical systems.
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With the exception of a tree-drawing java program® for the English module, all computation
isdone at server side, and user input and choices are managed through server-updated html-
forms. This method has a number of advantages over traditional user side based software:
First, no software has to be sold or distributed and, consequently, copy-right infringement is
minimized; second, the age and quality of the user's computer is of less importance (as long
at it can run a browser), and - not entirely unimportant for multi-language applications -
incompatibilities with regard to software, character set, machine type etc. are circumvented;
third, interaction is speedy, since only short html-texts are sent back and forth, while
programs proper are run by those machines that are good at it - heavy computation intensive
grammar programs by the server, light keyboard, mouse and text manipulation by the
terminal machine whose language and other preferences remain customized by the user.

The flow chart diagram (2) illustrates the interaction between student and
grammar server in a sequential way, pointing out where and how information is provided
and what choices can be made by the student in order to navigate through the teaching
system.

® cp. footnote (4)



(2) flow chart of student - server interaction:

CLIENT SIDE
(Student's terminal computer)

/

input-sentence
(own, randomized
or cut'n'pasted

SERVER SIDE
(Grammar host computer)

FORM

lexicon rule pool

v

from sample texts or
live newspaper text)

@

tagger & CG-parse
provide automatic analysis;

/ theinterface is (re)designed
according to notational
meta-choices

MT-tool (translation) L

morphosyntactic word class
or syntactic function choice

check against the marked

for aradio button marked
word

v

word's computed tag list

N

redo
| \\
no

lost?

\ yes

to choice

grammar motivated
discrepancy ?

V no

/ close hit ?

yes no




terminological
confusion ?

term / \ notion

definition page

FORM with search criteria

//‘v corpus examples

v

<

computation of search string
search in ready analysed

or simultaneously

processed corpus



6. A guided tour

The Portuguese module runs at "http://ling.hum.aau.dk/~eckhard/Linguistics.ntml” and
"http://visl.hum.ou.dk/Linguistics.html™, presenting the following web-page:

(3) The Portuguese grammar page

[1=———— Netscape: Eckhard Bick: Portuguese Linguistics =———F
Automatic Analysis of Fortuguese

If son wwant 10 13t the Poruguese parzer and the ¥IEL grammar inteiface, o0 can do 30 here. Preas a
radio buton for mode of analvsiz, and enter sour fextin the window belows. If wou don't know any
Pormguese, but a1l want 1o test the parser, %00 can copy & paste some sentences from a Poruzuese
novel or Brazilian newspaper text.

) Portnof () Porpars () Portivad 0 Portdan () Flatmod () Flatsyn
{7} Interactive grammar, using | full tag set
) Dictionary (Pormguese or Dandshy () Corpus search (sequence of wordsitags) (0 V-mees (1 H-frees

Enter new text for analysis {defanlt example given), translaton or search:
Empty window in interactse granmmar mode welds randomized sentences.

|c>

Ficar sem trabalbo & ruim para qualguer pessoa, mas no caso de wm execubivo
a demissdo wem acompanbada de wma série de mudancas que muitas vezes acabam
comprometends a pripria chance de consegquir uma nova colocacdo.

<

[ Aalyais ][ Default exampls ]@

Task Definitions:

@ Portmordf - all morphological pozzsibilities

@ Porpars - disambigvated morphosyntactic analvsis

@ Portirad - dizambigvated morphosyntactc analvsis and basze form translation

& Portdan - ranslation into Dandish

@ Flatmorf - rmonning wrord class color notation

@ Flatzvn - monning wnond class color notation with svntactical indexing

@ [nteractive eramomar - build wour owmn analvels (foon and functon), assigning menue item
categories t0 each word in tom, with the computer totorng wour choices

@ Dictionsry search - prezents laouted dictionsrs enfries for base fooms of words og expressions,
works both Portuguese - Dandsh and Danizsh - Portuguese

@ Zorpus search - search for words, base fonns, granunatical category et. , or combinatons of
these, in a corpus of wiiten Poruguese (wwond forms in double quotes, base fonns in single
quotes, tags separated by blank space, words by underscore, vse ' 7' for facultative dwmuony
wopd, ' ' [space] or ' [nothing ] for obligatory duwnmy wropnds)

@ YV-tees - vertcal free analveis (erriched Constraint Crrammmar)

@ H-trees - horizontal tree analvsis (raditonsl)

The page asks the user to enter Portuguese text, and less inventive souls (or curious people
without any deeper knowledge of Portuguese) are offered a default example as well as
sample text or newspaper links for cutting and pasting. Next, there is a choice between
different levels of anaysis, from simple tagging (‘Portmorf’) over morphosyntactic



disambiguation (‘Portpars) to bilingually motivated polysemy resolution (‘Porttrad’),
between different notational conventions (verticalized word based CG notation, enriched
text ['flatmorf' and 'flatsyn’] with meta-tagging as well as tree-structures ['V-trees' and 'H-
trees]’) and - in interactive emode - between two levels of descriptional complexity (‘full tag
set' and 'traditional tag set').

In "passive" mode where interactivity does not concern grammatical analysis proper
but only text and descriptional choices, the system functions much like a multi-level,
notationally flexible parser. Thus, a "raw" Constraint Grammar analysis, with full
disambiguation, yields the following output for the default sentence given:

(4) Full multi-level Constraint Grammar analysis



disambiguated morphosyntactic analysis and base form translation

Ficar sem trabalho & moim para qual]ver pesaoa, mas no caso de wm executivo a demiszan vem
acompanhada de wma sére de mudangas que muitas vezes acabam comprometendo a propria chance de
COonSeg uir wina nova colocagio.

Ficar [ficar] =vE = <v-cog= ¥ INF O/1/533 @IMY SEICL-SUE J=
sem [zem] PRP 3-=3C

trabalho [trabalho] <d= <an= N M 2 @F=<

& [zer] <vE>= ¥ PR 3% IMD VFIH @FMY

im [mim] <+para= <jh= <jn= ADJMF 2 @=30C

para [para] =+humne <move+= PRP @4«

gqualguer [qualguer] =quants= DET M!F 3 i@=11

pessoa [pessoa] <H=HF 2 @F<

mas [mas] EC @00

no=caso=de [no=caso=de] <c= PRP @ADVL=

um [um] <quantz> <arti= DET I 3 i@=1]

executvo [executivo] <pmi=<HH=H M 2 SF=

a [a] =art= DETF 2 i@=H

demissao [demizsdao] M F 2 @2UEBT-

vem [vir] <vi= <sH> ¥ PR 33 IND YFIN @FMT
acompanhada [acompanher] =vH>= ¥ PCF F 8 @<FRED
de [de] PRP @b @=ADVL

uma [um] <quantz> <ari= DET F 2 i@=11

série [2ére] M F 2 (@F<

de [de] PRP [G1]=

mudancas [mudanga] <cP> N F P i@F=

que [que] <mel> SPEC M/F 3P (@ 3UE - @#F5-H<
muitas=vezes [muitas=vezes] ADY ADVL=

acabam [acabar] <x+GER>= ¥ PR 3P IND VFIN @FAUTX
comprometendo [comprometer] <vt= <vH> ¥ GER @IMYV @#ICL-ATU X<
a [a] =art= DETF 2 i@=H

propria [proprin] <ident= DETF & @=H

chance [chance] <ac= <+de+IHNF> N F 3 [@-=ACT

de [de] PRP [G1]=

COnSegumir [conseguir] =vt= <vH> ¥ INF 0/1/33 @IMY @EICL-P<
uma [um] <quantz> <ari= DET F 2 i@=11

nova [novo] <ante-ato= ADJF 3 i@=1]

colocacao [colocagdn] H F 8 @<ACC

Output convention: {click for tag list and definitions):
text word [base form] <dedvafion, walency etc. = CATEGORY INFLECTION @2V HTAX

o

. 7

Here, a sentence’ word forms (bold face brown) are verticalized and their concerning tags
coloured for lexeme (light brown), word class (bold face blue), inflection (light blue),
clause internal syntactic function (light green), clause function (bold face green) and base
form trandation (yellow). The angle bracketed tags provide additional "secondary"
information (which has also been partially disambiguated) about, for instance, subclasses
like 'relative, 'interrogative, 'demonstrative’ and so on for pronouns, as well as valency
patterns used in the context given. By following the concerning links at the bottom of the
page the student can find help with regard to category definitions, abbreviations and the
like. Contentwise, he can deduce arough translation from the Danish equivalents offered as



part of the tag string, or he may ask for additional help in the form of a "rea", running
tranglation of the sentence (‘Portdan’):

(5) live, CG based, machine translation

translation into Danish

Ficar sem trabalho & moim para qual]ver pesaoa, mas no caso de wm executivo a demiszan vem
acompanhada de wma sére de mudangas que muitsas vezes acabam comprometendo a propria chance
de conseguir wma noswa colocagio.

at blive nden job er diirlig for en hyvilken som helst person, men i tlf@lde af en
funktion®r kommer demissionen ledsaget af en felge af forandringer som ofte
ender med at kompromittere selve chancen for at opnfi en ny¥ opstlling .

Output convention: {click for tag list and definitions):

Home Page (Eckhand Bick)
Cmestons and copunents (e-madl)

Though the system's MT is often fairly crude for longer sentences, it does, for instance,
handle NP-agreement, basic word order rules and some prepositional valency and
incorporation for verbs.

Output asin (4) is close to the grammatical core of the system and combines most of
the CG advantages listed in chapter 3. For many purposes, however, this very detailed
notation may seem too heavy a tool, especially if the user has no prior experience with
Constraint Grammar. According to the principle of naturalness, one would prefer a notation
as close to ordinary text as possible. That way, sentence context will be easier to grasp, and
the interface will feel less "technical” (as intended). | believe to have found such a notation
inwhat | call "enriched text", where running text is "meta-tagged"”:

(6) "Enriched text" (running text with meta-tagging)



running word class color notation with syntactical indexing

Ficar seim trahalho & miim para qualqner pesana, mas no caso de nm execntivo a demizsio wem
acompanhada de nma sére de mndangas que muitas vezes acabam comprometendn a propria chance de
CONSEENIT Wna nova colocasio.

. ICL-2UBT: z .
Ficar oIV Sem .. twabalho pe € ppoy TWIML o PATA , qualguer L PESSOA , , IAs

no=caso=de ,. . 0m . eXeCUH¥0 ;, 4, demissao oo, FEI 5, acompanhada o, de

P PS-H«
capyy WA SETIE o de , MUdAnCas ; qUe gp., apyy, ACAbAM 5. .o

ICL-ATX < PR : L-F<
comprometendo ;. a ,,; PIOpria , chance de . conseguir ;. uma

nova - colocagao .. .

LACC

Output convention: {click for tag list and definitions):

WORD CLARE DEFIMITIONS
BYHTACTICAL CATEGORY DEFIMITIONS

noun N, proper noun PROP

personal pronoun PER S, "nominal" pronoun SPEC , determiner prononn DET
adjective ATVY, adnominal participle PP, nonmeral HITH

verh ¥, werbal participle PCP

adwey , prepozition PRP, conjunction E S{IEC, interjection TN, affix

|_Home Page (Eckhard Bick)

Here, each line of the CG-notation is condensed into its text kernel, the word form as such,
which is al that is left on the line. Thus, the impression of running text is recreated. Of the
original tags, only syntactic function is retained, with clause internal function as sub-scripts,
and clausal function as super-scripts. Word class is retained as meta-notation, too, in the
form of colour codes® (which are explained at the bottom of the page). Nominal material is
tagged in different shades of blue so as to retain NP-coherence in a visual, paedagogically
intuitive way. Thus, nouns are blue, proper nouns dark violet and adjectives green.
Pronouns match what they are pro-forms for - personal pronouns are coloured light violet,
nomina (non-inflecting) pronouns turquois, and determiner (inflecting) pronouns olive-
green. With a grass-green shade, numerals belong in the nominal modifier (adjective) camp,
too. Verbs receive an entirely different ("active") colour, red, so as to make them stick out
from the rest of the sentence. Since aso infinitives and gerunds are coloured red, the whole
verb chain is easily detected. Participles, being a morphological class capable of both
"verbal" and "adjectival" function, are tagged according to syntactic function - as part of a
verb chain they are red, but in adnominal position they become as green as ordinary
adjectives. The non-inflecting particle classes, finally, divide the remaining colours among
themselves, - adverbs, for instance, are yellow, and prepositions brown.

While the "enriched text" notation isideal for combining the natural flow of running
text with word class and function information in a graphical way, it does not emphasize
constituent structure. Rather, the latter is expressed indirectly, and in a flat way, by
collecting heads and dependents into constituents with the help of directed "dependency

® With regard to the colour notation of word classes categories | have been inspired by a similar notation,
Gratex, for pre-analysed Danish text, described in (Lytje & Donner, 1996).



markers': @>N, for example, points to a nomina head to the right, thus signaling a
prenominal modifier, while @N< stands for a postnominal modifier. Still, the dependency
grammar embodied by the system's Constraint Grammar rules is detailed and precise
enough to permit - for Portuguese - automatic transformatian into PSG-like tree structures
(Bick, 1997):

(7) automatic transformation into syntactic tree structures

horizontal syntactical trees -

Ficar seim trahalho & miim para qualqner pesana, mas no caso de nm execntivo a demizséo wem
acompanhada de nma sére de mudangas que muitas wezes acabam comprometendn a propaa chance de
CONIEENIT WA nova colocagio.

0 I I

0 BEUEBT: icl EFLT: T @5 ap

oo | |

1| I I I I

1 AIMT:T @:8C:pp | @H: ADT @< pp

1| - I I I

a | I I I I I I

2] [{H: FEF @F<: 0 | | [{H: FEF EF<:np

2 | I I I I I -

3 | I I I I I I I

2 | I I I I I @:H:DET BH:H

3| I | I I I I
Ficar SEm trabalho & ruim patra qualguer pess0a

The sample sentence's tree structure is 4 levels deep, and in the - scrollable - browser
window 4 times as large as shown in the illustration. The notation used gives one
function:form pair for each constituent, also where the constituent is a node in the tree, and
not an indidual word.

In the English module, automatic transformation to tree structure is not yet possible,
due to the remaining ambiguity in the commercial Constraint Grammar used, - and for want
of acorresponding CG for subclause function. For this reason - and also in order to preserve
paedagogical continuity and to provide a bench mark corpus - the VISL group at OU has
hand-tagged a text book corpus containing all exercises from (Bache et. a., 1993), using a
notation compatible with the tree-designing module of the Portuguese system. Thus, by
selecting sentences from this closed corpus, English students have now access to tree-
structure analyses, too - meanwhile, the English CG can be improved and prepared for
automatic tree structure generation. A paedagogicaly interesting feature of the English
system is that its notational conventions have been modulated so as to closely match the
concepts and abbreviations used in atext book - thereby making it possible to integrate the
IT-tool into a preexisting grammar course. To this end, Constraint Grammar output is
filtered into a smaller, well defined, tag set that can be selected in the 'choose learning
level'-menu (which also allows to un-select the dependency grammar based function tagsin



the interactive mode, since they might confuse a student trained only in traditional
constituent analysis):

(8) The English grammar interface’ (at "http://visl.hum.ou.dk/engel sk.html")

EDE Netscape: English DI5L =
English Grammar Page

Thiz iz the laboramniy version of a ¥ISL-atvle English Gramunar page. You can either (A% work with fiee
text, or (B) chooze and clip a sentence fromm our closed corpus. Von may also un a corpus seaich in order
0 find a sentence containing a certain wnord chain, granumatical featire of syntactic pattern.

A)Y CG-based Flat Dependency Grammar interface {unrestricted input)

{CC-Parse | with heuristics | ) Flat ayntax () Open corpus search
) Tnteractive grarmmes, choose lesrming level: | 11 wopd claszes, -tag I

B) Syntactical tree stuctores for constitnent analysis {closed corpus only)

1 2losed corpus search (sequence of wordattags) (0 V-mees () H-trees () 3-frees

Enter new text for analysis or search:
Empty window in interactse granmmar mode welds randomized sentences.

[

<]

[ Analwais ][ Rezet ]

7. Student driven interactive analysis

In the interactive analysis mode, afull analysisis computed by the server, but the Constraint
Grammar tags remain concealed as hidden parameters in the html-forms sent back and forth
throug the CGI-channel. Text is presented as running word forms with "clickable" radio
buttons, and tag options are presented as menu choices.

(9) text with radio buttons and tag-menus for progressive interactive analysis

" The page allows navigation to a VISL home page and offers links to explanatory pages on the grammatical
concepts and conventions used. It aso provides links to corresponding VISL grammar pages for other
languages, including - apart from Portuguese - German ("http://vis.hum.ou.dk/tysk.html") and French
("http://vid .hum.ou.dk/fransk.html™), with Spanish, Danish and Arabic in waiting.

Since the English interface's analysis of open text (A) is based on a CG that is till being modified,
users with a special interest in CG are allowed to compare "raw tagging" with different levels of syntactic
disambiguation (heuristics or not, subclause level or not), by choosing from a special CG-parse menu.



Select a word , and chose the appropriate word class and/or functon! Group function is
represented at the head word, subclanse function at the main verb {infinite clanses) or
the complementizer {finite and verbless clauses).

¢ Ficar () sem () trabalho {0 é () mim () para {0 qualguer () pessoa , () mas {_) no=caso=de
o dexecutivo (e (demissio (O wemn O acompanhada O de Cama ) séne ) de
Cmodangas O gue O muitas=vezes () acabamn () comprometendo (0 a (O prdpda (O chance ) de
V) conseguir ¢y uma () nova {_ colocasfo |

Morphology YWord or group fanction Clansal fanction

LT main verh

proper noun anyiliary argqument of auxiliary
adjective subject subject
adwerh direct object direct object

personal pronoun dative object
E subject complement
ohject complement

prepositional object

subject complement
ohject complement
prepositional object
adwverbial object

non-inflecti -.prnnnun
finite wverhb

participle Hladverbial object adwerbial
infinitive adwverbial free nominal adjunct
Hewr text (back 10 Lingnistics | full taz st I
Dage)
Home Page (Eckhard Bick)

Cuestions and comments (e-mail)

The first menu is primarily about word class, but makes - in addition - a morphological
distinction between 3 types of non-inflecting verb forms (infinitives, paticiples and
gerunds). The second menu selects word or group function, with the latter to be marked on
the group's head word. The last menu, finally, allows to add subclause function, which is
assigned to main verbs in non-finite subclauses, and to complementizers (conjunctions,
relatives, interrogatives) in finite or verb-less subclauses. Since complementizers are
obligatory for these clause types in Portuguese, but not in English, this convention has been
changed in the English module, and subclause function is here aways tagged on the clause's
first verb, whether finite or not.

In the example, the student has chosen to analyse the third word of the sentence,
"trabalho”. He can now chose a form or function tag - or both - from the menus. If he -
correctly - choses 'noun’, the word in question will be coloured blue, and heis alowed to go
on with another tag. One of the most simple exercises, which can be carried out even by
primary school children, would be to identify, say, all the nouns, with correct choices
backed by progressive colouring of the sentence, as seen in (10). Note, that the last noun's
radio button has disappeared, since it has also been tagged for function (here, direct object).
For the leading verb (in the infinitive) full analysis means two function tags, since the
student here also needs to identify the subject function of the infinitive-clause as a whole
(shown as super-script). This way, the sentence appearance will gradually change into the
"enriched text" notation (6), to which it becomes identical after full correct analysis:



(10) intermediate stage interactive anaysis

morpholosy missing ..
wrordizronp functon missing ...
clanze function was ok.

Ficar .. P2 Chsem () trabalho 0 é (COymim O pars O qualquer ) pessoa , () mas

i Jmo=cazo=de {_um {_Jexecutivo {_Ja ¢ )demissao {_vem () acompanhada (i de ) uma
i igérie () de ) mudancas W que BT muitas=vezes () acabam ) comprometendo () a
() prépra ) chanee (hde () conseguir ) uma ) nova colocagio |, .. .

Morphology Word or group function Clansal function

fiTa)ils] main verh

Proper TOUL auxiliary argument of auxiliary
adjective subject subject

adverk direct object direct object

personal pronoun
determiner pronoun
non-inflecting pronoun
finite wverhb

participle

infinitive

dative object
subject complemernt
object complement
prepositional object
adverbial object
adverbial

subject complemernt
object complemernt
prepositional object
adverbial object
adwerbial

free nominal adjunct

l;;g‘v:}text (hack to Linguistics | full tag set I

WoORD CLARE DEFINITIONE BVTHTACTICAL CATEGORY DEFINITION S

noun N, proper noun PROP

perzonal prononn PER S, "nominal" pronown SPEC, determiner pronoun DET
adjective ADJ, adnominal participle PCE, numeral HITF

verh W, werhal participle PCP

adsrexh , Dreposition PRP, conjuncton E SIEC, interjection IM, affix

Home Page (Eckhard Bick)
Cestons and comments {e-nail)

In the example, the student's last choice has been a (posthominal) subclause function label
for the relative pronoun "que'. Since my grammar - somewhat unorthodoxically - defines 3
pronoun classes in a purely morphological manner by lexeme and word form categories, he
may have found it difficult to decide on one or other pronoun class. He can now continue in
one of three ways:

(a) he can chose (maybe at random) a pronoun subclass and wait for comments. In
the case of a wrong choice, the system will act teacher, accepting his choice for being
within the pronoun class (which must be duely honoured) while at the same time
explaining why the system prefers another category, and how this category is defined. Here,
the paedagogical strategy is to distinguish between "absolute errors’ and errors originating
from the clash of two conceptually different schools of grammar. In the latter case, - be the



teacher human or not -, the student's view should be accepted for what it is, and the
difference be explained.

(b) he can scroll to the bottom of the menu window and select the last item, " Show
me!". The system will then show the correct analysis and colour/index the word in question
accordingly. Especially for the word or group function menu it proved unavoidable to
introduce this choice, dure to the highly differentiated tag set used - and, of course, so as not
to frustrate the student unnecessarily. Also, since "live" text is being used, there is a chance
- though atolerably small one - for the system being wrong, and the student's analysis right.

(c) finally, there is the possibility of switching to a more traditional tag set by means
of a specia meta-menu among the navigation buttons underneath (now showing "full tag
set" mode). The tag-menus will then be simplified, and there will be only one pronoun
class, with articles forming a new, independent class. Similarly, for function, "adverbial
object” (i.e. valency bound adverbial) and "adverbial adjunct” (or even "prepositional
object™) will be fused into the Portmanteau tag "adverbial”.

If an error is made, even if it does not originate from a different view on the
categories of grammar, it may still be a "soft" error, where the student is fairly close to the
correct answer. In (11), the participle "acompanhada’ has been called for a gerund. Since
both categories are clearly verba (and even, both non-finite), the system does not simply
reject the answer as "plain wrong", but accepts the "verbality" as correct and encourages
further subdivision:

(11) Tutoring in the case of a"close miss'

It does Delong to the werbal class, bt the morpholog v is wrong . Tov another werbal category,
wordtgmonp functon missing ...

Ficar pp.. BB (Chzem (O trabalho (3¢ (Chmuim O para ) qualquer ) pessoa , () mas

i no=caso=de ¢_Jum {_executvo {_a {_)demissdo {_vem (® acompanhada () de () uma
_igeérie ¢ de  mudancas () que FFH T muitas=vezes () acabam () comprometendo (Ja
{propra ) chance () de (O conseguir (O uma () nova colocagio ..

Morpholog ¥y Word or group function Clansal function

TLOUIL main werh

Proper nouL anxiliary argument of auvwiliary
adjective subject subject

adwverh direct object direct object

personal pronoun
determiner pronoun
non~inflecting pronoun
finite werb

participle

infinitive

dative object
subject complement
ohject complement
prepositional object

i |adverbial object

adverbial

subject complement
ohject complement
prepositional object
adverbial object
adverbial

free nominal adjunct

Hewr text (back 10 Linguistics |

page)
3

full tag zet




Though the possibility to work with free, rea life text and to make up one's own examples
is compelling proof of the efficiency of the system's underlying parser (or at least proves
that such efficiency isbeing claimed ...), not all students master a foreign language to such a
degree that they enjoy inventing their own sentences, and they will not always come up with
a correct. sentence, either. And even copying and pasting from corpus texts (the obvious
solution, implemented in both the Portuguese and English modules) may become tediousin
the end. On the other hand, many people enjoy atest match - at least as long as they are not
being watched or judged. Therefore, | have integrated a sentence randomizer into the
system, that offers corpus examples of its own® if the input window is left empty in
interactive grammar mode. In order not to hit upon headlines and other unorthodox or
"incomplete” text material, al random text choices are cut at sentence delimiters (full stop,
colon etc.), and filtered out if they do not contain at least one finite verb.

9. Corpus sear ches

In the case of persisting difficulties with a particular grammatical topic, or for want of a
satisfactory definition, a student may want to look at afew examples of how the concerning
feature is used in different sentences, something one would expect to achieve in traditional,
text book based, exercises by referring back to a specific chapter in the grammar book. In
the case of an IT interface with alive parser at its disposal, there is - in principle - no limit
to the amount of corpus text to be searched for "typical" examples, and the illusion of a
concize "chapter" can be created even with a chaotic "book" (corpus) with thousands of
pages: While the grammar server searches the "book™, the terminal will show the "chapter".
Let's assume, for instance, that the student has a problem with Portuguese verb chains - he
is in doubt just how and if prepositions can be integrated in auxiliary verb structures. He
therefore clicks "open corpus search” on the top page, and looks for prepositions preceded
by auxiliaries (@QFAUX or @IAUX) or followed by post-auxiliaries (@# CL-AUX<). The
system will then output a very long "chapter” on this topic, and he may get the impression,
that, say, such verb chains do not occur in infinitive-subclauses. To look for counter-
examples, al he has to do is add a form/function label for such subclauses. In (12), the
search is for non-finite subject subclauses: @#CL-SUBJ> PRP_@#ICL-AUX<:

(12) searching for corpus examples

8 Presently, the text base for the randomizer is about 1,000 sentences large, but since it is based on automatic
analysis, ten or a hundred times that number would not be a problem, either.



search pattern: (@¥ICL-3UB I=- ([~& *E L&) PRP (["& &8 &) @#ICL-ATX=
corpus search: (@#ICL-2TE = PEP @#ICL-AlTX-=

i F2-H<
... Fpara g, Wm . profizzional ,, gue g

apv, EAnhon oo . Farios . prémios
. FE-H:<
carn POT <A1}v1_“_’ . CAmpanhasg , de . marketing . queﬁ:c} degenvolven ;... , fala
pre 1AW o idiomas |, .. capyy 18 5,0 L POTIOZUES [, & oo PASEON ppy OF 4
ERe I0L-<ATVL .
ltimos , dez L An0s o ocopando peo po3tog .. de . chefia  , #iiH=> voltax

LAUXIC L-2UET> I L-ATR < = £
_a I.m._ﬁm{{'fulhear M _f-#tf# a .y secau' cAlC de . claszificados ,, de
capyy OF L4 JOTDALS [, € o WA | eXPETIEncia .. wanmatica .., ...

*qpi I L-SUET: I L-ATR A

oo b= *deixar ;oo de por s, TESPORder . <efft & pp wma . ligagao o,
- s rmifi I L-ATR

de , . um ., conhecido . capyy POAE pone SIEDATICAT oo fechar

IoL-<AnC F3-H< ICL-AT< =
MY nma ., PoIta ,.p 908 gypp, POdE 51y FET gy uul ., em , caso o,
de ;. desemprego ;. ...

Output conventions:

WORD CLASHDEFIMITION S
ST N TACTICS (CATEGORY DEFIMITION S

noun N, proper noun PROP

personal pronoun PER S, "nominal" pronoun SPEC, determiner pronoun DET
adjective AT T, adnominal participle PCP, nonmeral HITE

verh ¥, werbal participle PCP

adwerh , prepozition PRP, conjunction E S{EC, interjection IN, affix

Here, two results of this quite specific search task are given. Note that again, the "enriched
text" notation permits text coherence and facilitates context understanding. The particular
structure looked for is marked by fat arrows, but thanks to the concize notation, the whole
sentence context can be shown together with most of the tags.

Even tags not shown, like the flexion category 'plural’, the base form 'amigo’ or the
valency feature 'monotransitive’, can be searched for: Virtually any combination of word
forms, base forms, inflection tags and syntactic function can be searched for each individua
word in any combination of words as well as one ore more obligatory or optional dummy
words. Obviously, the real search pattern for complex searches is much longer than the
chain of tags entered by the user. The system automaticaly "trandates' the search
parameters into a regular expression string (cp., for instance, the search pattern line at the
top of [12]) to be used by fast, specialized search algorithms running on the unix based
grammar server.

Let'slook at another, English, example, where a student wants to write an essay on a
different type of verb chain - causatives, which he believes to exhibit a structure where a
causative verb is followed by accusativettotinfinitive. A corresponding search
(FVIN_ACC 'to' INF) will indeed yield a lexicographicaly interesting list of causative
verbs:

(134) "causative" verbsin English



...But - he ST_,.BJm_lded prov Al o e DODE oo 0f o Georgia®s }H_t:ungressmen T
#itlte= asked oo Bim e 00 g oo OFTET oo <edtitl The o resolotion oo

... Chaitman . C& . Richard ., Mears . pointed ;... apyy, that SUBT GOET apyy, this
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atomic  attack ;, , bot o that o0 the  board ;o wo0ld ., cooperate g.-so=far=as oo
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... Practice ;o H##tle= Belps o F00U (0 100 por e o ZE T oo <=l FoUT _ timing OET @20 @MY
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AI:"I?II I. ..
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0 prrapk D noyv g, DS g CATCRT pyzon 85 o garyy @y PIAYET 5 ..

... FOI ;. that  matter ., Sta_m ;yMusial o o 8 o Tave .. , possessing . the dispositon
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SEVED ., MANAZETS  , [eseIving ... his  opinions .., bot .o apyy, s effort

OET i@k« "

If the student then wants to generalize his structural assumption he may try to admit
interfering materia between the accusative and the infinitive (VFIN_ACC_? 'to' INF):

(13b)

But o he oo added g that ST_mi_m:um augr Of i, Georgia’s ., COngressmen ;. ]
apyy = asked pophim Qe 10 poe s o OFTRT oo <ottt the | Tegolution (oo

... Boih  parties SU‘BJ_@DBJ@I‘{m He@apyy ey last }Hele_ctiun po oM g UE op that o
“_SUBJ“'M prov & g LIVE }HPEI:_CHH s ETOWHh orp om0 g, gy 108 ETOSS
national . product ;- buot - neithexr SUET@E« $itftez- t0ld pope0F gy
achieve p. <= it o, ...

AT to IHFMARE

o | st###'}_find prov it I:,ml_ufrd ao tu MHARKundem_tand Y @H< =il apy ADFODE
SUBJ@DBJseekmg m_v“ Ly POSIHOD I g o ey public life , could ;... demonsirate
pry FOC0 pPOOT L Judgment (g ppa0d oo bad | taste gpp

To his possible surprise, he will now encounter quite a few examples of similar non-
causative constructions, which he might not have hit upon without using the corpus search
engine. Here, 'tell' in the second example is not about ordering (i.e. causative) but about
giving (information), and the structural difference may be the fact that the infinitive-clause
is headed by what | would call arelative adverbial ('how'). The third example, finaly, is
"causative" (or, rather, transobjective), but it is not the infinitive that functions as object
complement, but the embedded adjective "hard".



What our student probably was looking for are cases like the second example with
non-relative adverbs. So he may go for a more well defined encore and search for
VFIN_ACC_ADV_'to'_INF:

(13c)

~..Both  parties SUBI @OET @< T e @apvy e last m_electmn po ol g s DBJﬂla_t SUE ¥E
suprDEed gy @ g 117e  pPeT=Ccent gTOWHh o1 r o e 1Dy gapyg 106 1 ET035 pnational

product , - but . neither SUET @« $fte 00 ppp I gy anvy 0 ppprapy; AChieve oo <o

QBT

... Hobod ¥y supr CAI gy den_j' n«:vm }Hrig_h_t DBJDf He former }Hch.ief }HExecuti?es p MO
EIARE EE nryv piwe PATY gpr 10 o g o gy POIECS 5 DUl oo The L American , people o . qp.
#ifez eXPECT pppe-them oo 2oL 10 prpprapp TEMEmMbEr oo <«f#f the  obligations .. .of
national . leadership ; and ., 10 g, pp- DAL oo iggnes o with 4  zenge , of
respongibility ;...

Finally, the prototypical pre-infinitive adverbial shows up, in the second example: ‘always
(another possibility would, of course, be 'never'). However, the matrix verb in question,
‘expect’, may suggest new subdivisions in what was thought to be a homogeneous group of
"causatives' ...

This way, hopefully, student may turn into "researcher", learning grammar by
making his own.

10. Conclusion

Experiments with notationally filtered Constraint Grammar analyses for Portuguese and
English free, running text have shown that an efficient parser can be turned into a valuable
grammar teaching tool, - if it can be accessed through a "non-technical” interface, that
honours the four basic principles of "live" teaching: Interactivity, flexibility, naturalness and
tutoring. By exploiting the distributed character of the Internet, one or more central
grammar servers can service a large number of simultaneously active, individualized
versions of the teaching interface, at the same time alowing easy up-dating and solving
collateral problems of copy-right, compatibility and accessability.

As to naturalness, students are allowed to work with free language samples and use
the tools they know from other "friendly" software, like windows, mouse and menus. In
fact, the interface can be run "single-handedly”, by mouse aone, without ever touching the
keyboard. As to flexibility, one can choose from different levels of analysis and
descripitional complexity, and even move between different schools of syntactical
description. Users may either ask for a ready analyses or interactively build their own with
the computer tutoring their choices, defining terms, trandating text and exemplifying
concepts. Finally, more research-minded students can venture into the realm of corpus
analysis and put grammatical notions to the test.

Paedagogically, | have advocated the advantages of word based form and function
markers (tags), flat dependency syntax and in-text meta-notation in the form of colour codes



and indexing. ldedlly, in the case of "wrong" analyses, students should not be criticized for
diverging choices if these are motivated by different grammatical backgrounds. Likewise, -
unless the student explicitly asks for it -, testing should not focus on the quantification of
errors (“"scores"), but on the game aspect of the challenge, i.e. the process as such, not the
result. In this vein, the interface features a sentence randomizer suggesting unknown
sentences to the student for interactive analysis.

Finally, integration of the IT teaching tool into the broader context of ordinary, pre-
existing language teaching is encouraged. Here, special notational filters on top of
Constraint Grammar parsers, as well as text book based closed corpora are possible
solutions. This way, given the interface's inherent flexibility, it should not be too hard to
introduce similar Internet tools on all levels of language teaching, in universities as well as
secondary and primary schools.
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