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Abstract. SIETTE is a web-based adaptive testing system released some years
ago. It implements Computerized Adaptive Tests. In these tests the selection of
the questions posed to students, the decision to finalize the test is accomplished
adaptively. In this paper, we present the new architecture of SIETTE and some
new features recently implemented.

1. Introduction

Systems that implement test-based assessment usually use heuristic-based techniques.
However, there is another kind of tests, the Computerized Adaptive Tests (CAT) [7],
which are based on a theory with underlying theoretical basis. This theory defines
which questions (called ifems) must be posed to students, when the tests must finish,
and how the student knowledge can be inferred from students’ performance during
the test. To this end, CATs use an underlying psychometric theory called Item
Response Theory (IRT) [3]. In contrast to other testing assessment mechanisms, IRT
ensures that obtained student knowledge estimations do not depend on the items used
in the estimation process.

SIETTE is a web-based adaptive system for CAT generation and elicitation. In
1998, the first version of this system was developed [6]. However, from 2000 until
these days, the second version of SIETTE has been re-implemented from scratch. A
fully working version is available at http://www.lcc.uma.es/siette. A subject called
“Demo” has been defined to show the new features of SIETTE.

It keeps the virtues of the preceding version, improves most of its drawbacks, and
has added some other new features. The new implementation has been carried out
because the previous architecture hindered the introduction of the new features.

In this paper, we provide a global snapshot of the new architecture of SIETTE, and
some of the improvements introduced in the student classroom module.

2. The architecture of SIETTE

SIETTE allows CAT construction and delivering through web interfaces. It can work
as a standalone assessment tool or inside other web-based adaptive systems, as a
student knowledge diagnosis tool. It is a multilingual system, currently translated to
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Spanish and English, but open to include other languages. Tests managed by SIETTE

can be adaptive, but heuristic-based conventional tests can be also constructed. Fig. 1

collects the new architecture of the system. It comprises two main parts: the student

workspace and the authoring environment.
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Fig. 1. Architecture of SIETTE

The knowledge base: It is where items, tests and topics are stored. All these
contents are structured in subjects. Each subject comprises a set of topics. In turn,
each topic can be decomposed into a set of subtopics following aggregation relations.
Accordingly, all topics of a subject can be seen as a granularity hierarchy [5]. Items
are associated to topics in such a way that if an item is related to a topic, it means it
can be used to assess the topic and any parent of that topic. Tests are defined on the
topics they assess, the rules for selecting items and the finalization criterion.

The student model repository: It stores the learner models of those that have taken
a test. Learner models are probabilistic estimations of the students’ knowledge is the
topics of tests taken. Additionally, the students answers are also stored for statistical
analysis and item calibration.

The student workspace: This is where students take tests. The main component of
this module is the test generator. It delivers CATs that are suited to students’ needs.
Two interfaces can be used to access to generated tests:

o Student classroom: Here, students can take tests for self-assessment, and teachers
can administer tests for grading.

e Interface for external connections: This interface permits SIETTE to work as a
diagnosis tool in other web-based adaptive hypermedia educational systems. An
propietary simple protocol [4] has been defined to this purpose.

The authoring environment: It is composed by a set of tools used by teachers. They
allow content creation and update, as well as analyzing the performances of students
that have taken tests, and the behavior of items used. It comprises:
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e The test editor: Through this tool, teachers can define topics and subtopics, and
introduce items of different kinds related to each topic or subtopic. They can also
define different tests by given the rules to be used.

o The result analyzer: This tool presents graphically the data collected from the
students’ performance, like the number of students that have given a certain
answer, etc..

o The item calibration tool: In CATs, items are characterized by means of
probabilistic functions, the ltem Characteristic Curves (ICCs). Each one of these
functions predicts the behavior of students that answer the corresponding item,
and are determined by a set of parameters. These parameters are inferred by
calibration techniques [1]. Currently, this module is an under development.

3. The student classroom

In adaptive testing, when a student takes a test, he will be administered items one by
one in terms of his knowledge level current estimation. The item selected to be
administered is the one which will make the student’s knowledge estimation more
accurate. After the student answers the item, his knowledge level is estimated taking
the response into account. This process is carried out until his knowledge estimation
is accurate enough.

In SIETTE, student must provide a username and a password to access the tests.
Although there are tests restricted to predefined sets of students, others can be freely
accessed by simply supplying some optional personal information (e.g. name,
surname, email, etc.). Students can be organized in groups defined by teachers. When
the student has been authenticated, his personalized list of subjects is displayed. Three
types of users profiles [4] are managed in SIETTE: teachers, learners and examinees.
In terms of the student profile, the test generator adapts the test as follows:

e Teachers: They are responsible of test creation. Through this profile, they can
have a look at their tests before any student takes them. Consequently, when a
teacher accesses to the test generator tool, all the tests of his subjects (or the
subjects on which he has privileges) are available.

o Learners: They are students that take tests for self-assessment. In this kind of
tests, item correction is shown immediately after the student answers. These tests
are administered with item hints and feedbacks.

o  Examinees: They are students that take tests for academic grading. Item
correction might be shown at the end or the test (or never). No item hints or
feedbacks are provided.

4. Conclusions

A new version of SIETTE has been released. It is base upon a well-founded theory
and generates CATs for grading or self-assessment. New features modify the adaptive
behavior of Siette for the item selection, student assessment and the test finalization



4 Eduardo Guzman, Ricardo Conejo

criteria. These criteria are based on the performance of the students while taking the
tests. Furthermore SIETTE incorporates some adaptable features to the user profile,
and can presents the test differently to teachers; to students that take the test for self-
assessment (providing item correction, feedbacks and hints), and to those that take the
test for grading.
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