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1 CALL and Glosser-RuG

Traditionally, CALL software has mainly emphasized providing drills, answer
keys and grammar explanations, thus, in a sense replacing the human teacher in
traditional language education (Last 1992). The position of Glosser-RuG in the
CALL-paradigm (Warschauer 1996), however, is focused on the improvement of
communicative skills. The function of the application then, is mainly assisting
novice readers in developing their comprehension and reading skills, thereby
improving their ability to communicate in French.

This paper supports Last’s (1992) claim that relatively straightforward pro-
grams such as Glosser-RuG can achieve a great deal of success within the general
framework of CALL. One of the key aspects of any learning system is that the
relationship between teacher (that is, the CALL system) and student is im-
periled by anything which may provoke a lack of confidence by the latter in
the former. This implies that CALL systems should be extremely stable con-
cerning software, as well as predictable in the specific educational support they
provide. This implies that complex systems are more likely to cause problems in
the student-teacher (program) interaction. The more one moves from the level
of individual word and phrase to the semantic level, the greater is the danger
that the relationship of trust between the student and computer will be inad-
vertently broken, given the current state of the art in linguistic technology. The
focus of Glosser-RuG, therefore, is mainly on the level of words. This stance
is widely supported by previous research. The reading of text significantly im-
proves the learners’ vocabulary by providing lexical context, even without the
use of additional sources like dictionaries (Krantz 1990). This context not only
serves to clarify, but also to create a framework in which words are more easily
remembered (Mondria 1996).

On the one hand Glosser-RuG is a CALL application, in that it facili-
tates language learning by providing on-line information on individual words of
French texts, thus helping students improve their comprehension of French texts
and increasing their vocabulary. On the other, it is also a tool for text com-
prehension, in that it assists people who know a bit of French but cannot read
it quickly or reliably due to the presence of a number of unknown words in the
text (Nerbonne & Smit 1996). Therefore, it can be used in educational tasks,
and as an on-line tool for ‘Just-In-Time knowledge’ (Allodi 1996), creating a
multitude of potential applications in education and professional use.

Although Glosser-RuG was specifically designed for French texts, the archi-
tecture of the program makes it suitable for processing any language for which
the informational sources used in the current application are available. In fact,
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the program is mainly an integrated and unified account of several previously
developed linguistic tools and methods. The major informational sources are:
an on-line dictionary provided by Van Dale Lexicografie (Van Dale Lexicografie
1993), morphological analysis software provided by Rank Xerox (Bauer & Zae-
nen 1995), and examples of the use of words in other texts. The program relies
heavily on the morphological analysis software, which provides the link between
inflected word forms and the ‘citation forms’ found in dictionary entries (Sproat
1992), and which determines the part-of-speech function a specific word fulfills
in a sentence; this latter analysis is used in dictionary lookup. Each word
for which information is sought is analyzed within its linguistic context (be-
ing the sentence a word occurs in) and disambiguated with respect to its base
form, lexical category and the morphological properties of the word (‘tags’)
that determine its appearance or inflections. The analysis thus provides the
link between the possibly inflected form of the word as it appears in the text
and the citation forms as they are listed in a dictionary. This LEMMATIZATION,
therefore, plays a dual role: it is informational in that it provides the user with
information about the precise inflections of a given word and their grammatical
interpretations, but it is also functional for further processing, by providing the
link between surface forms as they appear in the text and the dictionary forms
of words.

2 A Detailed Outline of Glosser-RuG

The complete Glosser-RuG system as used in this study! consists of a read-only
editor, a dictionary, a morphological analysis/POS-disambiguation system and
an example-lookup. The program is completely window-oriented and designed
to be user-friendly; little knowledge of, or experience with computers is neces-
sary to use Glosser-RuG. The complete screen the user gets when all modes of
information are activated and a specific word is looked up is shown in Figure
1. (The menubar at the bottom of the screen is not a part of Glosser-RuG.)

The left window is the read-only editor in which the text to be read is
displayed, the upper-right window is the dictionary, below that is the window
displaying the morphological analysis, and in the lower-right corner is the win-
dow displaying examples of the selected word in other texts. Figure 2 shows the
appearance of the editor, with the highlight on the word wvictime. This highlight
simply follows the mouse-cursor. When a word is highlighted, it is selected for
lookup by a single mouse-click.

In the upper-right corner of the editor three on/off-switches control the
specific sources that are to be used for a single lookup. Other features (buttons)
include a hypertext oriented help function that is shown in a separate window,
a file selector and language selector (not yet functional in this prototype). The
precise functionality of these buttons on the editor window (and of the other

1This version is still a prototype, but relatively stable. New features have already been
added according to results from this study, see section 3.3



GLOSSER-RUG: A USER STUDY 169

Glosser Prototyps November 1596

- lnfos. . | Taat| Held | Less tekst... |

prbgEa | viine

im] <>
0.1 slachtoffer -> dupe 0.2 slachvafer ~» gewonde,

_ dode 0.3 red, (!laduhlkr » offerdier 23 - epiataire,
| propesiatiure zoenoffer 3

avair beson d'une - een

DANS DEUX DOCUMENTS RESSUSCITES, L'ANTISEMITISME DU Ille REICH,
Lsutre face du génocide,

Milbe cent trente-six fages poar facomter le sort des

contaites de milliers de martyrs du génockde commis par

l'occupant nazi en Unlon soviétique ! c'eat e famenx Livee

noir, doni e e intégral vient, pour |a premiere fois,

de paraire en francais (1) Comniandd en 1942 par be Comité

antifasclste julf d'URSS anx journallstas — derivains lya

Elnenhmrge( Vasalll Gmysmnl: Ilg;:::’hble les e yictime+Fem+ §5+ Non

hassacres sntisémites commis par bes troupes allemandes et

fenrs collsharsteurs. Mais senvre ne parait pas. Car ba

Comitg julf ste, cedé pendant la second

momdiabe pour msobibiser les juifs du monde en faveur de

1" Utdon soviétique, es e 1946, de I3 répresson

stalitlenne contre le = cosmopolitisise =, en premier lieu

1w satlonalisue Juif » (Hlre, ci-dessous, Farticle de

Laurent Rmkel}_ Sea drigeants sont «]ugfg = en 1952,

quard ils n'ont pas, comme je grand acteur Solomon

Mikhoels, éé assassinés avant. Saisi svant impression, Le

Livre noir sera partiellement &livé en leraid dans les

années 70, Sa parution _ dans §a traduction du texte rsse 5 1 O t

complet dont Hya Ehrenbourg avait corrige bes épreuves it el srinemntimed iy

dotrse 31 becteur frangais ix mevnre du robe déclslf joud vt L soine gal i eaiont dnd
1« Vextermination des julfs sovidtiques dans fa mise en § E

wenvre de 1s « solution finale » planifse loss de la : ; i L Pl D2 fot TU8 Somnme une

confévence de Wannsee, en janvier 1042 Clest bien sur le i

«frant de [Eic » que la S & explrlments Fandant semmeat

| Geselecicerde onalyse van victime:

FIGURE 1 The front-end as it is displayed on the screen. The window providing
help is omitted.

windows) is beyond the scope of this paper, see Dokter (19974) for a complete
account of this prototype.

2.1 Morphological Analysis

Morphological analysis is a necessary prerequisite for dictionary lookup, since
most dictionaries do not contain inflected word forms as distinct entries.
Glosser-RuG was fortunate to be able to incorporate Locolex, a state-of-the-
art system provided by Rank Xerox (Bauer & Zaenen 1995). An example of
morphological analysis is displayed in Figure 3. (Additional information on the
tags used is available for users of the application in the hypertext help function.)

Locolexr analyzes the morphological properties of a word, and disambiguates
the part-of-speech (POS) which the selected word constitutes in the text, based
on syntactic context. The lemma thus found is used for dictionary and example
lookup. Apart from the lemma, the POS tag is also used for dictionary lookup,
to disambiguate entries that occur within different syntactical categories.

2.2 Dictionary Lookup

An important source of information on words for Glosser-RuG (and of course, in
general) is an on-line dictionary, provided by Van Dale Lexicografie (Van Dale
Lexicografie 1993). This dictionary is actually a number of tagged text files, that
is, no search routines are implemented. Therefore, an index has been generated,
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FIGURE 2 The read-only editor displaying a text
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FIGURE 3 Morphological analysis

consisting of <word, POS, file, position> quadruples. This (sorted) index can
be accessed using binary search, ensuring fast lookup of words. For dictionary
lookup lemmata are used, as generated by the morphological analysis, as well
as the POS of the word as determined by Locolex. The latter feature implies
that the correct entry is found for words with multiple entries (due to different
possible syntactic categories), that is, in accordance with the POS the word is
tagged with. Figure 4 shows the display of the dictionary entry for victime.

2.3 Examples

The third informational source of Glosser-RuG is constituted by the availability
of examples of the use of a given word in a corpus of French texts. This provides
the user with several distinct lexical environments of a word, which has been
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FIGURE 5 Examples in other texts

proved to be an important factor in vocabulary learning (Mondria 1996, Krantz
1990), see section 1.

Approximately 5 Mb of text is used for these examples, accounting for a
coverage of 16701 different lexemes 2 of the French vocabulary. The texts are
indexed by determining the lemmata of the individual words using the same
morphological analysis method as described in section 2.1, and creating an
index of N occurrences of each lemma thus found (Dokter 1997b). The index
then provides a link between the lemmata and the full, possibly inflected forms,
which enables the user to see examples not only of the specific word as it
occurs in the text that is being read, but also of other inflections. Examples
are displayed, with a reference to the source (if available), in the ‘examples’
window, as illustrated in Figure 5.

3 A User Study

The goal of this study was to evaluate Glosser-RuG in comparison to the tradi-
tional method of text reading and comprehension using a hand-held dictionary.
The specific factors that were regarded as relevant and could be accounted for

2Note that these are the lexemes as found after processing the text with Locolex, that is,
the number of inflected forms in the corpus is much higher.
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in this study, included the overall judgement of the program, a simple measure-
ment of the effect which the use of Glosser-RuG had on text comprehension and
the functionality of the program. The group of 22 subjects was divided into a
group that used Glosser-RuG, and a group that used the hand-held dictionary.
Apart from the above factors, the subjects using Glosser-RuG were asked to
comment on the system, so as to get a clear picture of users’ demands of the
application and suggestions for improvement.

3.1 Setup

Each session started with an introduction that explained the major purpose
of the experiment, and a short demonstration of the program. At first all the
subjects were given 5 minutes to get acquainted with Glosser-RuG. This was
done to make the subjects more comfortable with the experimental environ-
ment. Then the students were randomly assigned to two groups. Both groups
were presented the same text; their task was to read this text within a lim-
ited time (20 minutes) and answer questions about this text afterwards. The
text was extracted from Jules Verne’s ‘De la terre d la lune’ (1865), and con-
tained approximately 250 words. The first group had this text displayed in
the Glosser-RuG environment editor as described in section 2, the other group
used a version on paper and they were provided with the same dictionary in a
hand-held format.

After the time for reading was up, the text was taken away and the subjects
were given a questionnaire. This questionnaire consisted of two parts. The first,
eleven questions on the text, was identical for both groups. The second part
consisted of several questions concerning the evaluation of the program for the
group using Glosser-RuG, and the hand-held dictionary for the other subjects.
The second part of the questionnaire is given here. The text in italics represents
the phrases that differ according to the specific group:

1. What is your level in French?
novice— 1 2 8 4 § —advanced

2. Do you read French texts on a regular basis?
never— 1 2 8 4 &5 —very often

3. How well do you understand the text?
poor— 1 2 8 4 & —excellent

4. Do you think that the information Glosser-RuG/the dictionary
gives for a word is sufficient for good understanding?
insufficient— 1 2 8 4 5 —complete

5. Do you like using Glosser-RuG/ the dictionary?
not at all- 1 2 8 4 5 —very much

6. Would you like to use programs like Glosser-RuG in the fu-
ture?/Have you ever used a computer program for language
learning?

7. What is your overall judgement on Glosser-RuG /the dictionary?
bad- 1 2 8 4 5 —very good



GLOSSER-RUG: A USER STUDY 173

All questions are to be answered on a scale of 1-5 to enable statistical anal-
ysis, except question 6 which is answered by yes or no.

3.2 Results

The results from this study can be divided into three classes, according to the
specific issue addressed:

1. comprehension (part one of the questionnaire, question 3 of part two)

2. functionality of Glosser-RuG vs. dictionary (question 4, number of look-

ups)

3. subject evaluation of Glosser-RuG and dictionary (question 4, 5, 6, and

7)

The other questions (1 and 2) were used for overall control. The first class
can be evaluated objectively according to the questions on the text. A maximum
score of 100 points was possible, for 11 questions, that is approximately 9.1
points per correctly answered question. In this study, other possible factors
for measurement of comprehension are not included, like the time necessary for
reading the text and testing the vocabulary after reading®.

The average score of Glosser-RuG users on the questions was 58.8, while the
score of the dictionary users was 50.5. Although results show a higher average
for the Glosser-RuG users, the difference was not significant. It is expected
that it might be significant with a larger subject group. An interesting point
here is that the users of Glosser-RuG scored significantly better on the question
concerning self-estimation (question 3). There might be some effect of the use
Glosser-RuG on the comprehension users think they have, due to the relative
ease with which a user can look up unfamiliar words.

The class of FUNCTIONALITY concerns the quality and usefulness of the
sources used for Glosser-RuG, being a dictionary, morphological analysis and
examples, and of the application as a whole. This issue can be addressed in com-
paring the number of lookups, the number of words not found in the dictionary
and by evaluating question 4. Since all subjects used the full 20 minutes to read
the text, a simple ratio is sufficient to describe the difference in lookups. The
average number of words looked up with Glosser-RuG in proportion to those
looked up with the dictionary was 45/14, which is a very significant difference
(p < 0.001). The actual number of lookup events with Glosser-RuG was even
higher, constituting a ratio of 53/14, but some words were looked up more than
once, which was uncontrollable for the dictionary lookups. This figure clearly
shows that users of Glosser-RuG managed to look up a much larger number of
words (and read the given information) within the same amount of time. The
average time needed for a single lookup for the program users is 22.6 seconds,
that of dictionary users is 85.7 in this study. The content of the dictionary

31t was expected that times could be compared, in order to see whether the computerized
lookup would speed overall reading times, but nearly all subjects used all of the time alloted—
even when it meant rereading the text. The experimental design requires refinement here—
some way of motivating subjects to finish quickly is needed.
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given by Glosser-RuG, was preferred to the content of the hand-held dictio-
nary, although the difference was not significant. Although both the hand-held
dictionary and the on-line dictionary were identical in content, the number of
translations displayed by Glosser-RuG might differ due to POS-disambiguation.
Also lay-out of the displayed information was not completely identical. Another
issue concerning the functionality of the program is the specific use which the
subjects made of the possible informational sources:

Searches= 629
source used | % of total
Dictionary on 623 99.0
Morphology on | 276 43.9
Examples on 261 41.5

Clearly, the dictionary is regarded the most important source for support
in reading texts. An interesting point here, which does not show from these
numbers, is that users often consult other sources immediately after lookup
of the word in the dictionary. This indicates that when the information a
dictionary provides is regarded as insufficient for direct comprehension of a
word, or a part of the text, other sources are consulted. In this specific text
three different words could not be found by Glosser-RuG. These included one
English word and one word abbreviated with an apostrophe (jusqu’alors). For
the dictionary users this number was four words, including an inflected form of
a verb (sait). This offers an interesting perspective on automatic morphological
analysis previous to dictionary lookup, as described in section 2.1. This issue
remains to be investigated.

For the evaluation of Glosser-RuG in general, contrasted with the evaluation
of the hand-held dictionary, questions 5, 6, and 7 were used. The practical use
of Glosser-RuG (question 5) was judged better than the use of the dictionary,
although this result is not significant. All users were keen on using future
versions of Glosser-RuG (or continue using this version). The overall judgement
of the program was very positive, 4.2 on a scale of 1-5.

3.3 Qualitative Data

Apart from the quantitative data obtained with statistical analysis, some useful
information on the functionality of the system was provided by remarks of the
users during and immediately after the sessions. This section will discuss the
additional features of Glosser-RuG, that were suggested by the subjects and
added after the study.

In the first prototype, a user had to select a word by dragging the cursor over
a part of the text with the left button held down. This led to a large number of
error-messages, since the procedure required some precision: non-words might
be selected and ruled out afterwards by the program and punctuation had to be
filtered out. After a selection was made, it had to be submitted for a search by
explicitly clicking on a search button. This was regarded a redundant action by
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most users. Therefore, the new prototype automatically selects words currently
under the mouse and highlights the selection. A single mouse-click now starts
a search action. Automated selection ensures that no erroneous words can be
submitted for lookup; control is entirely with the application.

A second important addition is the possibility of actually making notes in
the original text (real ‘glossing’). Data on the searches conducted by single
users on a single text showed that a number of words was looked up several
times, which indicates that users did not remember each word that has been
previously looked up. It therefore seemed an improvement to enable the user
to write translations directly in the text. Moreover, users specifically requested
this feature for Glosser-RuG. Hence, a new prototype enables the user to click
on translations found in the dictionary, upon which the chosen translation is
inserted in the text, directly after the original word. A simple mouse-click on
a translation removes it if necessary. In the first case, in order to select, the
highlight follows the mouse in the dictionary window, in the same way as for
selection in the text that is being read. In the latter case the cursor changes
shape, so as to show the nature of the action, that is, deleting the translation-
note.

During the study, it appeared that some of the elderly subjects were unable
to use the mouse-driven features of the application and could therefore not com-
fortably interact with the program. This is considered a general contemporary
problem and is not addressed further in this paper, although these results have
been incorporated in the data given.

4 Conclusions

It can be concluded that Glosser-RuG improves the ease with which language
students can approach a foreign language text. The most important difference is
simply the number of words that can be looked up and the subsequent decrease
in time needed for reading the text. Both of these may be expected to improve
vocabulary acquisition. Although the difference in text comprehension shown
by the two groups was not significant, involving larger numbers of subjects in
further experiments may reliably show a (small) difference. The exact figures
will be the subject of a future investigation. This work will include the topics
of short/long-term retention and variable reading times in order to achieve
a better insight into text comprehension. However, the overall evaluation of
Glosser-RuG leaves us optimistic. All subjects judged the information Glosser-
RuG gives to be sufficient, and the program in general to be user-friendly.
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