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Abstract

The DaskaL. web application is a framework for the creation and inter-
active use of foreign language exercises for beginners and advanced stu-
dents. It supports the construction of different types of tasks: grammar
drills; element order drills, and free-style drills (essays, dialogues etc.).
Several options for interaction (keyboard entry, menu choice, single or
multiple correct answers) are provided. Inflectional dictionaries may be
plugged in to speed up development of exercises.

1 Introduction

The Daskal. web application is a framework for the creation and interactive
use of foreign-language learning exercises for beginners and advanced students
(http://daskal.net).! Tt is being developed with language data from Bulgarian,
Serbian, Czech and Polish, but other languages can easily be added, as the
system architecture is designed to be language-independent. Daskal. provides
possibilities for educators to make several types of exercises and present them to
students. The exercises may relate to different levels of language units — sound,
morpheme, word, phrase, sentence, or text.

The application is based on three conceptual units labelled: task, exercise and
test. A task is seen as the actual linguistic knowledge to be attained by an
exercise. Exercises are the concrete realizations of the tasks and are the basic
units of the system. A test is an ordered group of two or more exercises.
DaskaL offers several exercise patterns covering different types of tasks: gram-
mar drills; word order (element order) drills (where scrambled units on
different levels should be put into correct order); and free-style (semantic) ex-
ercises (essays, dialogues etc.). Different types of exercises may be combined
into tests. The exercises can be designed to accept either type-in answers or a
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selection from a menu.

When several exercises are combined into a test, they may be assigned varying
point weights. The weights may also be assigned by default and adjusted by
the educator after real-life testing. The student may be given the opportunity
to show and hide the correct answers. For essay-type exercises a model answer
or teacher’s hint may be shown and hidden again in a similar fashion.
Daskal.’s advantage over similar systems is that the educator may either specify
correct answers on an ad hoc basis (by typing or pasting) or may specify that
the correct answer(s) should be retrieved automatically from a database accord-
ing to given criteria. The database will include lexica of the above-mentioned
languages (presently only Bulgarian and Czech are available) in which each
word form is associated with its lemma and its grammatical features. Thus the
educator may specify that a given slot in each question in an exercise should
be filled with masculine singular animate noun, generated automatically from
different lemmas. The results from these queries may be used for populating
a drop-down menu, for providing the correction to a typed-in answer from the
student, or for providing part of the stimulus.

2 Application functionalities

DaskaL is a web-based application. It distinguishes three classes of users:

e Educator — with permission to create, edit and delete exercises and tests
and specify access levels for them.

e Student — with access to a number of exercises and tests specified by his
or her educator.

e Guest — with access to a number of exercises that are made available to
any user.

e Administrator — who manages the users.

2.1 Functions for Educator users

A user logged in as Educator will meet a window for selecting tests and a window
for selecting exercises. Making a selection in either of these windows will start
the Test Editor or the Exercise Editor respectively.

2.1.1 Developing and editing exercises

Selecting exercises
Checkboxes and menus in the Exercise Browser allow the Educator to select a
list of exercises according to a number of parameters:



e Exercise Type — with the following alternatives: All Types, Grammar
Exercises, Element Order Exercises, Semantics Exercises, and Mixed Ex-
ercises.

e Exercise Level — with the values: All levels, Beginners, Intermediate, and
Advanced.

e Status — with the following alternatives: All, Active, and Inactive (active
exercises are exercises that are accessible to Student and Guest users as
part of a test, while inactive exercises are accessible only to the Educator
(and Administrator.

e Language — the choice relates to the language that is taught (not the
language of the menus) with the following alternatives: All Languages,
plus an option for every installed language.

e Name - option for search by name (full or in part) of a given exercise.

Exercise list
The result from the exercise search appears in the Exercise browser as a list
with three columns:

e The column ”Exercise” contains a short description of the exercise. For
inactive exercises, the text is greyed out.

e In the ”Status” column active exercises are indicated by a green icon,
while the column is empty for inactive exercises.

e The third column ” Operations:” provides two options: Edit exercise and
Delete Exercise.

At top and bottom of the list are links named ”New Exercise”, which lead to
the form for creating exercises.

Creating an exercise

New exercises are created by filling in the fields of the form of the Exercise
Editor (Figure 1). The filter fields reflect the basics of the chosen methodology.
They are: Type (with the options Grammar, Element Order, Semantic, and
Mixed), Level (with the options Beginners, Intermediate, and Advanced), Lan-
guage (the language under study), Name (max. 255 characters), Description
(a brief description of the task of the exercise), Example (an example of the
type of questions the exercise contains), Contents (the content of the exercise
itself), Points (the number of points awarded for a correct answer), Answers
in Text (this option indicates that the exercise contains text with gaps to be
filled in by the student and that the Contents field consequently should contains
special codes for specifying the positions of the gaps), More Than One Valid
Answer (this option allows the educator to specify several correct answers),
Active (active exercises are those that are included in some test, while inactive
exercises are not assigned to any test). When the fields are filled in, clicking the
button Add will enter the exercise into the database.



Exercise Editor

Add Mew Exercise

Type | Grammar V‘ Level ‘ Beginners V| Language
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Description

Example

Contents - enter each question on a separate line

Points I:l answers in text [ More than one valid answer [

active [
e v

Figure 1 The Exercise Editor

From the same window the link Fields and Answers opens a tab page with
options for further specification of answer fields. The answer fields are shown in
a table with the following columns providing different options for specification:
Field an explicit link to the gap position code already assigned in the Contents
field on the general descriptive page; Type the answer field can be specified
either as a Type-in field (keyboard entry) or Choose from List; Operations —
edit and delete operations for the given field.

If the field is of the type Choose from List, the full list of alternative answers
from which the student should select the correct one should be entered (Figure
2).

Exercise Editor

Exercise Information Fields and answers

Answers for Field X2 of Exercise N 18

Order Answer Contents Correct? Operations
0 Ha Yas #x
] MEk Mo .ZIX
1 EE] Mo ﬁx
New Answer Backto Fields List Add From Dictionary
b y

Figure 2 Fields and Answers

The Educator may specify the order of the possible answers (applicable only for
the type Choose from List) together with indication of whether they are correct



or not. Lists of answer options may be made either manually or by database
search.

Answer options through database search

If an inflectional dictionary for the given language is present in the database,
answer options can be retrieved from it. The system presently contains Bul-
garian [3] and Czech dictionaries. The form for dictionary access is shown in
Figure 3.

Exercise Editor

Exercise Information Fields and Answers

Select Part of Speech Select Class Select Flexion

CM, HAPHLATENHD, MEXKKH pog
C3, HAPHUATENHD, KEHCKN pog
CE, HAPHUATENHD, CRedeH pog
CH, HAPHUATENHD, MEXKM POA, EHCKO CKNOHEHME
CE, HAPHLATENHD, MEXKA PO, CPEAHO CKNOHEHWE
CMP, MEXKK PO, CHHMYI3RHA TAHTYM o

COr, CPEAEH POA, CHHTYTIAPHA TAHTYM
CHT, SKEHCKA POS, CHHIYNAPHA TAHTYM
M, HAPHUATENHD, NAYPSAMA TAHTYM
|[chekh, coBCTEEHD, MEXKW pog
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(o)

%
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Select word Correct?
O (found 0}

Back to Browser
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Figure 3 Answer options added from the Bulgarian morphological dictionary

In this form selection parameters for answer option retrieval are specified. The
three tables: Part of Speech, Class, and Flexion, are hierarchically linked, so
that a change of selection in a table on the left will cause the table on its right
to be populated with new content. For instance, if a noun is selected from the
Part of Speech list, the database relations will allow selection among different
classes of nouns: common, proper, masculine, feminine, neuter, singularia tan-
tum and pluralia tantum. The class specification in its turn interrelates with
the grammatical features linked with the chosen class, so that for instance Bul-
garian common feminine nouns will be specified as either singular or plural and
either definite or indefinite. Selection of at least one option in the leftmost ta-
ble is compulsory. Selecting options from the two other tables is optional and
will narrow down the number of word forms returned. Multiple selections are
allowed in the two leftmost tables.

Clicking the button Load Words will load the word forms corresponding to the
selected criteria and will show them in the table at the bottom. If, for example,
Bulgarian common feminine noun, singular, and definite are the selected fea-
tures, word forms like rozata (the rose); zhenata (the woman), etc. will appear.
The Educator can select one or several word forms from the list and mark them
as correct or incorrect candidates for the answers.

For any given field in the exercise, answer options may be added by retrieval



from the database any number of times, with different criteria each time. The
method may also be combined with manual editing of answer options. Editing
an exercise

Editing an exercise works in the same way as creating an exercise, with the
exceptions that fields are already filled in and the link Fields and Answers is
active.

2.1.2 Developing and editing tests

Selecting tests

Possible search criteria for extracting tests from the database are Language,
Status, and Name, corresponding to the same criteria for exercises.

Test list

The list of tests is a table similar to that used for exercises, with search criteria
options and a list of test names (Figure 4). Links for ”New Test” are at the top
and bottom.

Browse Tests

Find Test

Language |E|bJ1I'apl:Klr1 V| Marme | |

Status |_.f’-\ctive b

MNew Test

Test Status | Operations

KDMﬁHHP‘II‘JaHE Hd E3HMKOBH EAHMHKMLLA.
2005-03-16 18:53:33 v 2 X
Created at 16-03-2005 06:53  Last modified at 23-03-2005 04:35

Paborta c npeanosu
2005-03-14 16:36:55
Created at 14-03-2005 04:36  Last modified at 23-03-2005 04:35

& X

CMMCNoOBa ChbUEBTAEBMOCT.

~
2005-03-16 19:14:04 v F
s

Created at 16-03-2005 07:14  Last rodified at 23-03-2005 04:35

CbrﬂﬂCEBﬂHE Ha NpyWAaratTenHo 4 CblllecTBMTENHO.
2005-03-16 18:26:51
Created at 16-03-2005 06:26  Last modified at 23-03-2005 04:35

a4 X

MNew Test
Y

Figure 4 The test selection window

Creating a test

Tests are created with the Test Editor. It contains fields for Language, Name,
Description, and Active. The Educator fills in these fields and enter the test
into the database. He can then continue editing it in the Test Editor, and the
link Exercises will be active. It opens a page from which exercises are added to
the test. This page shows the exercises in a view similar to that of the Exercise
Editor, but with some added features (Figure 5).



Test Editor

Test Information Exercises
List of Exercises Included in test N2 8

Find Exercises

Show |On|y Included V| Status |AII V| HName |
Type |AII Types V| Level |AII Levels V| lFind] [CIearl
MO Exercise Included| Points [Operations
KombuHvpaHne Ha mopdemu.
1 Mogpesete MopdeMuTe Taka, He ga obpazyeat 4yma.
lD ||Tepe "Grammar'  Level 'Beaginners' 2 Toqkn ° 2

T |Created st 16-03-2005 06145 Last rodified st 20-08-2005 Update

09:45

KomMOWHMPAHE HA AyMMK.
MogpeaeTe AyMATE, Taka Ye Aa obpasyear

Exclude

‘\
i
i

o ||[enoBocEqETAHKE,
N Type 'Grammar' Level 'Beginners’ 3 touew Update
Created at 16-03-2005 06:51  Last modified at 23-03-2005
04:27
N 7

Figure 5 The Test Editor

This page allows viewing all exercises (which will be most convenient when
creating a new test) or only those that are included (for reviewing the contents
of an already existing test) and provides buttons for excluding, including or
updating an exercise. As it is assumed that educators would not wish to make
multilingual exercises, there is no option for Language here, that choice having
already been made. The List of exercises has the following columns:

e Number — allowing the Educator to change the ordering of exercises within
the test:

e Included — a green icon indicates an exercise that is active and included in
the test. Exercises that are not included are greyed out. Exercises can be
marked as inactive and will not be shown to student users even if included
in the test.

e Points — the number of points awarded for a correct answer. If the exercise
has been assigned a default value by the educator, this value will be shown
here, but it may also be altered if the purpose of the test calls for it.

e Operations — with buttons for the functions Include (includes exercises in
the test) and Exclude (removes the exercise from the test).

e Update — this button is used if the values for numbering and points have
been changed.

Editing a test
Editing a test works in the same way as creating a test, except that fields are
filled in and the link Exercises is enabled.



2.2 Functions for Student users

Users of the category Student may take any specified active test. Each exercise
in the test will be shown on a separate page (Figure 6). These web pages are
generated on the fly from the database according to the parameters set by the
Educator. For instance, exercises may be generated with a selection of possible
answers, or with a field for keyboard entry of the student’s answer.

Test Browser

Exercise: ¥ARDABAHE HA NPEANOZM

MocTageTe NpaeknHaTa iopMa Ha CkOTERTHHMA Npeanor

Example: Mead vrpae c MapuA,
MIeaH Mrpae cec CEETNA.

MEaH Wrpae [BE | MapwmaA.

MleaH vrpae CeeTna.

MEaH NEHMCTHIHG | CBC Y MNoBAME.

MBEaH NEHMCTHIHG | BRE ™ | BHAKH,

<< Previous [ Mext »» ” Cancel ]

Figure 6 Tests as seen by a Student user

Navigation buttons take the student through the exercises of the tests in the
stipulated order. At the end of the test the student’s score is calculated and
shown in a detailed summary (Figure 7).

Test Browser

Summary of Results for Test "PaboTta c npeanoz4”
Exercise Correct? Points
YAEOAEAHE HA NPEANO0zK P -
Mzfop Ha npepnor g 2
Total Points:
[ Back to Browser ]
\ y

Figure 7 Summary of the results



3 Daskal. application

There are two logical databases: The DaskaL application works entirely through
a dynamic web interface, for students as well as for educators and administra-
tors. From a technological point of view it is organized as a portal. A portal in
this context is a web-based application that provides personalisation, single sign-
on, and content aggregation from different sources and hosts the presentation
layer of information systems [4]. It is organized through the portal framework
Jetspeed [1]. The user interface consists of portlets giving various degrees of
access according to the status of the user (guest; registered student; content
creator: teacher, administrator). A portlet is defined as a Web component,
usually managed by a container that processes requests and generates dynamic
content. Portals use portlets as pluggable user interface components to provide
a presentation layer to information systems [4]. The architecture is shown in
Figure 8. Users may customize parts of the user interface. The application uses
two separate databases, currently served by MySQL:

e for administrating the portal: users, status, permissions, customization,
etc.

e for administrating the learning framework: exercises, dictionaries, tests,

etc.
LECTJW Stuflent Adminfstrator
Internet / Intranet G HTTP HTTR
Wab Server. ﬁl
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Figure 8 The DaskaL. architecture

The architecture is multilayered, with the application layer divided into several
sublayers implementing different functions. The system allows three kinds of



users: — Educator, Student (which for this purpose includes Guest users), and
Administrator. The administrator functions are implemented exclusively by Jet-
speed, with new functions created within its framework for serving the students
and lecturers. Daskal. is a pure Java application where the JSP technology is
used for portlets implementation. The runtime environment is supplied by the
JSP Engine — Apache Tomcat 5 [2]. For database server is used MySQL. There
are two logical databases:

e the Portal Database — with the structures and data necessary for the
operation of the portal — user accounts, ownership and permissions, user
customizations, etc.

e the Daskal. Database — with the structures needed for DaskaL’s function-
ality — exercises, tests, answers, etc.

Figure 9 shows the model of the Daskal. Database. The Daskal. Database
is logically independent of the Portal database. Connection between the two is
served by the table of user accounts. The Daskal. Database contains two groups
of tables:

e For exercises and tests, with the description of the exercises, possible cor-
rect and false answers, description of the tests and students’ test results.

e Dictionary tables supporting Unicode and thus allowing for dictionaries
in almost any language.

Figure 9 The Daskal. Database

4 Conclusions and future directions

DaskaL provides a convenient tool for creating, editing, storing, retrieving and
presenting foreign-language exercises on the World Wide Web, in almost any
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language supported by Unicode. The use of morphological dictionaries further
speeds up development of exercises. Future development of the application in-
cludes XML import/export options for exercises, tests, and dictionaries. This
will be important for exchange of exercises and tests between different organiza-
tions using DaskalL, for import into other computer-aided learning systems, for
external (i.e. outside the Daskal framework) archiving of exercises and tests in
a device-independent format, and for hand-tooling exercises.
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