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Abstract

This work describes the system specifications and
requirements for monitoring a student’s behavior while
participating in text comprehension activities within the
Reflective Tutorial Dialogue System (ReTuDiS). Based on
text comprehension theories, the system provides students
with prior knowledge tests for thematic topics concerning
technical texts in terms of a course. The purpose of the tests
is to infer the initial cognitive profile of a student, decide on
the appropriate personalized feedback and support in the
form of text activities. This study explores how assessing the
prior knowledge of a student will help the system estimate
the educational needs and offer the appropriate text activity
for personalized feedback and support.

Keywords

Student Monitoring;, Student Profiling; Text Comprehension;
Personalized Learning

Introduction

In an online learning environment, the lack of face-to-
face interaction with an educator and the freedom to
learn at one’s own pace can make the student slothful
and unmotivated, leading to loss of interest for the
course. This calls for regular monitoring of student’s
behavior and feedback to the student. When
technology-based behavior capturing systems are
employed, the acquired data can provide a portion of
information similarly valuable to that which a live
educator may discern and can permit the evaluation of
a student’s performance (Macfadyen & Dawson, 2010).
In higher education, formative evaluation and student
feedback are still a process largely controlled and
operated by educators. Feedback is perceived as a
transmission process, even though some influential
researchers have challenged this viewpoint (Sadler,
1998; Boud, 2000). Educators ‘transmit’ feedback
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messages to the students in order to point errors in
their work and students use this information to
perform changes (Nicola & MacFarlane-Dick, 2006).
This view raises a number of problems when applied
to formative evaluation and feedback. When formative
evaluation remains mainly in the hands of the
educators, then it is difficult to ascertain how students
could realize how to develop the self-regulation skills
needed to prepare them for thinking scientifically
(Boud, 2000). When educators transmit feedback
information to students, these messages are expected
to be easily decoded and translated into action
(Dewitz, Jones & Leahy, 2009). On the other hand,
there is strong evidence that such feedback messages
may be complex and difficult to decipher, which
suggests that students may require support in order to
comprehend them. When students are involved in the
feedback process, they play an active role in adjusting
their own performance in relation to the learning goals
and teaching strategies used to reach these goals
(Wiggins, 2012). As soon as the students formulate
their own understanding from feedback messages
derived from the educators, avocation with the task
requires the wuse of their prior knowledge and
motivational factors (Bull & Nghien, 2002).

Monitoring is the process of measuring progress and
continuous assessment within a process with the
purpose of teaching (Franca et al.,, 2012). Monitoring
the sequence, duration and timing of student
interactions with the educational materials of the
course and learning assets in real-time allows the
development of a learning behavioral profile for each
individual. Learner modeling supports the creation of
systems that are adaptive to each learner’s interests,
preferences and background knowledge in order to
provide personalized instruction to a particular
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learner (Niu, Mccalla & Vassileva, 2004; Dimitrova et
al., 2007). However, most of them have only primitive
student-monitoring features and their capability of
customizing the tutorial to suit each individual
student is also limited. A critical initial task regarding
the design of a monitoring system is to identify the
information needed to ensure effective operations and
meet external reporting requirements. Educators have
to decide on how to gather and analyze the
information, as well as draw a plan for the monitoring
system.

Since monitoring systems for modeling the student
provide valuable information about his performance,
learning systems which include this feature, become
more profitable. The goal of this work is to set up the
monitoring requirements of student behavior while
participating in text comprehension activities within
ReTuDiS. Moreover, another goal is to test the
accuracy of student profiles which the system assesses
relying on monitoring results. This work contributes to
the field of student monitoring for profiling. Specific
problems student faces about text comprehension can
be identified by ReTuDiS. It is important for the
learning system to be able to provide the student with
personalized study material as feedback taking into
account his specific needs.

This work presents the description of the requirements
students in ReTuDiS. In the
introduction section systems for student monitoring

for monitoring

and profiling are being presented. The following
sections include a short presentation of educational
monitoring systems, the student text comprehension
monitoring process in ReTuDiS and the learning goals.
Specific issues about the monitoring requirements and
results of the first trial with discussion are presented.
Conclusions are summarized at the end of the paper.

Student Monitoring Systems

Today, a large number of schools, colleges and
universities are implementing methods involving the
monitoring of the student, the development of a
student profile for each student and delivering
personalized instruction based on the individual
profile (Deno, 2005). There are a number of course
management packages such as WebCT that has inbuilt
student monitoring and tracking features (Niu et al.,
2004). WebCT systems give limited information about
the student, usually more quantitative features and
less really information about learning or the strengths

and weaknesses of the student about learning concepts.
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ITSs, as instructional systems,
discreetly apply a built-in inference mechanism for
monitoring which allows the identification of students
at risk (McMaster & Wagner, 2007; Lamb & Rice, 2008;
Hughes & Dexter, 2011). ITSs wuse stereotype
approaches and student is assigned to a certain
student group: novice, beginner, intermediate or
advanced. Inference mechanisms often face conflicts

and there is no decision.

computer-based

Platforms like Moodle are being used by GISMO-a
graphical interactive monitoring tool, for the
visualization of student activities in online courses and
by MonSys-Monitoring System for Students and
Tutors of Postgraduate Courses (Mazza & Milani, 2004;
Franga et al., 2012). Monitoring is also used to conduct
a curriculum analysis of text comprehension in core
reading programs (Dewitz et al., 2009). Beyond LMSs,
there is the Learner Interaction Monitoring System
(LiMS), which is a web-based application that can
communicate with a web-based course delivery
platform (Sorenson & Macfadyen, 2010). INTUITEL is
a general purpose framework which enhances LMS
and focuses more on devices and tools for learning
than on the learning process itself. Most of such
systems have been developed similarly to ITSs, where
the learning largely depends on the interaction with
the system. They are more course management
software products and have primitive monitoring
features and limited capability.

Chaatra is a Student Monitoring and Learner
Modeling System which tracks the student
performance in a course, by identifying the correct
answers to questions and mapping question answers
to tested concepts to create “question concept-map”.
(Rehani & Sasikumar, 2002). The instructor contacts a
quiz by creating a list of concepts to test. Chaatra
identifies which topics and concepts the student is
weak on and decides which smaller concepts at
different level must be dealt with. The similarity of our
work with systems as Chaatra, is that they use
monitoring in order to assess student’s learning profile
and provide personalized feedback.

The difference of ReTuDiS from Chaatra is a different
point of view to learning from texts and questions. It
provides students with texts and activities (not just a
quiz in a topic) elaborated by experts to the field
according to the text comprehension theory of
Denhiere & Baudet (1992). Moreover, questions are
distinguished in types and the questions of each type
test specific concepts or causal and temporal
relationships between entities described in the text.
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ReTuDiS uses four different categories of questions
with alternative answers (not plane multiple choice)
selected by the experienced instructor or expert such
as to correspond to answers given by different level
students. Such answers reflect inactive concepts,
misconceptions or contradicting arguments.

The innovation of ReTuDiS in this work relative to
previous articles (Tsaganou & Grigoriadou, 2009) is
the organization of the student monitoring process
and the revision of the profiling and modeling process.
What is important to the field is that in ReTuDiS the
monitoring of student’s answers is not a measuring
process of just a number of correct or non-correct
answers. Monitoring enables the system to have access
to fairly detailed information concerning the activities
of the participating student and to identify each
student’s personalized educational needs. The student
deals with text activities which help him to activate
inactive concepts, to overcome his misconceptions, to
think about his contradicting arguments. Moreover,
the student receives specific feedback in the form of
advice or guidance which triggers reflection and is
motivated to continue.

Monitoring the Text Comprehension of
Students

In contemporary education, educators need tools to
help them identify the educational needs of individual
students, in order to adjust their instructional
strategies to better meet their needs (Kay & Mccalla,
2012). Monitoring student progress is a practice which
allows educators to continuously assess the
effectiveness of their teaching and make advanced
using the student
performance data. To implement student monitoring,
the educator defines the current level of acquaintance
which the student possesses on skills that should be
achieved during a course, identifies the goals and
learning outcomes which the student needs to reach

educational decisions by

and determines the rate of progress which the student
must maintain in order to meet the course
requirements. The educator then compiles a plan and
begins assessing the progress of the student using
measures easy to implement (Safer & Fleischman,
2005). Research conducted has demonstrated that
when monitoring student progress, students absorb
more information and their comprehension of that
information improves, thus the teaching process
improves overall as well. When educators use student
monitoring systematically to record their students'
progress on reading and text comprehension, they are
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better able to identify the students in need of further
assistance. The policy of monitoring a student’s
performance suggests greater priority to monitoring
the goals of quality control in student’s education
(Kilpatrick, Turner & Holland, 1994). Steps involved in
the design of an effective monitoring system are the
following: a) establishment of the monitoring system
objectives, b) link activities and resources to objectives,
c) translate objectives into performance indicators, d)
collect data based on these indicators, e) report on the
monitoring results, f) plan a critical feedback process
for improving learning and g) devise communicating
the results to the students (Kusek & Rist, 2000).

Students, when are reading a text on a topic, activate
their prior knowledge and use this knowledge to
overcome their misconceptions in order to
comprehend the text. The combination of the newly
received information with prior knowledge helps the
students contemplate and comprehend the deeper
meaning of the text. Monitoring interconnects the
students’ ability to adjust new information from the
text into what they already know. Students relate what
they read to personal experiences, to information
previously received from other texts and to
information received by the world in order to enhance
their understanding of text.

The purpose of the initial assessment, during which
students answer questions about the text, is to infer
the student's profile in order to proceed with new
instructional activities (Franca et al., 2012). Assessment
may offer a number of educational rewards; it can help
with the clarification of meanings, as well as motivates
the students to contemplate about the text. Moreover,
assessment can focus attention on specific parts of the
text, locate a specific answer and reflect on ideas
inspired by the text.

When providing feedback, the focus should be on
maintaining a positive, motivational relationship with
the student. Before the student starts reading, the
focus is to activate the students' prior knowledge. To
achieve this, the educator can motivate students to
read, establish one or more specific and explicit
purposes for reading and provide vocabulary
instruction if necessary (Caillies & Denhiere, 2012).
During the reading the focus is to provide students
with activities that satisfy their personal educational
needs and allow them to improve their text
comprehension. After the reading the aim is to
provide students with an opportunity to assess their
own comprehension of the text, as well as to reflect
and elaborate on ideas from the text. The student
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should be able to infer meanings from what was read,
improving text comprehension and the solution of
problems. The student can justify or defend his views
by applying criteria such as importance, accuracy,
credibility, usefulness, appropriateness and personal
enjoyment to information obtained from the text.
Inferring expands understanding by helping the
student discover what is implied in the text but not
explicitly stated by the author.

Text Comprehension in ReTuDiS

In text comprehension studies, researchers focus on
assisting comprehension by improving text coherence
(McNamara & Kintsch, 1998; Graesser & Tipping,
1999), by improving the design of the text form and
text activities (Denhiére & Baudet, 1992) or by
exploiting a student’s prior knowledge on a topic and
giving feedback to improve a student’s skills (Caillies
& Denbhiere, 2012).

ReTuDiS is a web-based diagnosis and dialogue
learner modeling system for text comprehension,
which deduces a student’s cognitive profile in order to
construct and or revise the student model with the
participation of the student (Tsaganou & Grigoriadou,
2009). In the diagnostic part the system, based on Text
Comprehension Theory (Denhiére & Baudet, 1992),
engages students in a diagnostic activity which
includes the answering of questions. The purpose of
this activity is to deduce the student’s initial profile.
Students compose a cognitive representation of the
text, which contains the cognitive categories: entity,
state, event and action, a hierarchy of part to whole
relations between entities, as well as causal relations.
Furthermore, the organization and structure of
cognitive representation involve three text types:
relational text, transformational text and teleological
text. The organization and structure of cognitive
representation is also examined on micro and macro-
levels. On a micro-level scale, in order for a person to
be able to explain the operation of a technical system
described in a text, he or she has to construct a
representation where every new event should be
causally explained by the conditions of events which
have already occurred. On macro-level, the
development of the macro-structure by readers is
achieved through the reconstruction of the micro-
structure and the establishment of a hierarchical
structure with the goals and sub-goals found in the
text. The underlying theory behind the dialogue part
of ReTuDiS is the Theory of Inquiry Teaching (Collins,
1987). ReTuDiS provides dialogue activities based on
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theories of dialogue management, strategies, tactics
and plans, which promote reflection in learning.
Reflection is viewed as productive and as conducive to
learning. The dialogue part is based on the cognitive
profile of the student, which has been provided by the
diagnostic part, the student’s answers to text activities
and the selected dialogue strategy offered by the
system. The dialogue part of ReTuDiS engages the
student in personalized dialogues to promote student
reflection in order to revise the student model with
active participation on behalf of the student.

School and university text-books usually include texts
not structured according to any theory of text
comprehension. Research held with participation of 60
students studying Didactics of Informatics in the
Department of Informatics and Telecommunications,
University of Athens, during the academic year 2006-
2007, requested students to select texts and write
questions for text comprehension (Tsaganou &
Grigoriadou, 2009). The research results indicated that
selected texts embody mainly descriptions of micro-
structure, whereas descriptions of macro-structure
were very poor or fragmentary. On the other hand,
questions submitted by the students included
descriptions of macro-structure. As structuring a text
is a demanding process, the text should be organized
and structured in order to include descriptions on
and macro-level representation of the
knowledge domain. For this process authors should lie

micro

heavily on the construction of the appropriate
questions regarding the text. In the framework of
designing, organizing and setting up the appropriate
educational settings for supporting learning through
text comprehension, ReTuDiS includes an authoring
tool (Tsaganou & Grigoriadou, 2009). The tool was
used for compiling the structure of texts and text
activities for adaptive learning and incorporating them
in the system (Tsaganou & Grigoriadou, 2011).

Text Structure

The underlying educational model concerning the
structuring of a text mainly depends on the theory of
Denhiere & Baudet (1992) for text comprehension. In
the environment of ReTuDiS, texts, which come
mainly from technical text-books, are considered to
mainly contain descriptions of technical systems. The
identified cognitive categories in the text are: entities,
events, states, actions, as well as causal, temporal and
part to whole relations. The three versions of text are
structured with respect to the Relational, Transform-
ational and Teleological system.
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The Relational text (Re-text) refers to: (a) a description
of units that constitute the system described by the
text, (b) a description of part to whole relations
connecting system units and (c) a description of static
states of the units on micro-level.

The Transformational text (Tr-text) includes: (a) a
description of events and event sequences taking place
in the units of the system described by the text and
provoke changes to the state of the system, (b) a
description of causal and temporal relations among
events and the changes they bring to the state of the
system.

The Teleological text (Te-text) includes: descriptions
throughout a “tree” of goals and sub-goals and how
the technical system described by the text changes
from an initial to a final state due to events in order to
achieve the goals and sub-goals on macro-level.

Text Activities

The underlying model behind authoring text activities,
such as questions, dialogues and the dialogue
management for inquiry-based learning, is the Theory
of Inquiry Teaching (Collins, 1987). Questions provide
the focus and direction for the instruction through a
reflective tutorial dialogue. The design of the reflective
dialogue helps students to enhance their reasoning
and construct more coherent arguments, thus leading
them towards better scientific thinking. Each of the
above versions of text corresponds to one or more text
activities of the following categories:

A) Formulating question-pairs with alternative answers:
the author formulates the appropriate questions with
alternative answers from a text by using possible
student answers (based on his educational experience
or on bibliography). The first question in the question-
pair is related to the causal importance of a specific
factor in the text and a student’s answer concerning
this question is called position. The second question is
related to a student’s reasoning concerning the
selected position and is called justification.

B) Categorizing entities: to structure this text activity,
the author identifies entities described in the text,
which have part to whole relations among them and
makes the appropriate connections among entities so
as to declare their part to whole relations.

C) Classifying events or operations: to structure this text
activity, the author inserts in the appropriate fields
one by one the events belonging to a sequence so as
one or more of them appear in a wrong causal and
temporal order.
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D) Completion of event or operations missing in a sequence:
to structure this text activity, the author abstracts one
or more of the events in a sequence of events, which
sequence constitutes an operation.

ReTuDiS’ Specifications for Monitoring and
Profiling

Student monitoring and profiling a student’s text
comprehension, as processes with the view of learning,
are applied in ReTuDiS. The educational environment
is designed in order to realize the monitoring of a
student’'s movements, the student’'s answers to
questions and the student’s model.

The Subsystem of Monitoring Student Movements

The subsystem of monitoring student’s movements in
the educational environment monitors student’s
movements during activities. Students have agreed to
be monitored but they do not have control over this
process. The type of inputs available for monitoring
students depends upon the educational settings.
Monitoring is designed to include all of the input
submitted by the student, such as: double-clicks, right
clicks, left clicks and drag & drops. Student
movements include the selection of answers to
questions of different types and seeking assistance
using the on-line help. The system monitors the
number of hits per page, pages visited and order of
steps taken by the student. As a result the monitoring
system keeps a complete history of the time each
student spends on each topic content page, as well as
the time intervals between activities. The system
monitors how many times a question has been visited
and how many times the answer has been changed.
Moreover, the system monitors the student’s logical
mistakes/errors or unnecessary steps. Finally, the
system also monitors the activities student chooses to
partake, the number of times he makes a mistake of
the same or different type, as well as any other
information connected to student behavior during
interfacing with the environment.

The Subsystem of Monitoring a Student’s Answers

This subsystem observes and monitors a student’s
answers to questions while the students participate in:
a) the prior knowledge test and b) text activities.

For each of its topics ReTuDiS provides a prior
knowledge diagnostic test in order to identify and
recognize a student’s prior knowledge concerning the
topic. Prior knowledge test consist of a number of
general or specific questions with alternative answers
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about the topic. Alternative answers are not plane
multiple choice answers. They have been selected by
the experienced instructor or expert such as to reflect
inactive concepts, misconceptions or contradicting
Each question about the topic is
characterized as Re-type, Tr-type or Te-type. By
monitoring the student’s answers to questions

arguments.

regarding a specific topic, the system takes note of the
student’s educational needs. Moreover, monitoring
facilitates analysis, editing and codification of a
student’s arguments process, which contribute in the
formulation of student’s initial cognitive profile.

For each topic ReTuDiS provides three versions of text:

Re-text, Tr-text, and Te-text with questions
accompanied by alternative answers. The three
versions of text and the questions aim to help the
student build, during the comprehension process,
cognitive representations of the information contained
in the technical system described by the text.
According to the different educational needs of each
student, the system provides the appropriate text
activity which stands as personalized feedback. Each
student receives specific feedback in the form of text
with questions and alternative answers and is
motivated to participate in the process.

The expected practical outcomes of this process are: a)
the system traces student’s educational needs b) the
student is motivated to participate, c) the student is
expected to activate his inactive concepts, overcome
his misconceptions, reflect on his contradicting
arguments and d) the student is expected to change
his answers with the perspective the improvement of
his initial cognitive profile. For example, in case a
student succeeds in Re-type and fails in Tr-type
questions, this means that he may recognize concepts
but they are inactive. Occupying himself with Tr-text
activity (see below) is expected to gradually activate
inactive concepts, such as events for message
transmission between nodes, by putting them in a
sequence, constructing a hierarchy, finding part to
whole relations between concepts. Advice or guidance
motivates student to continue, triggers reflection and
leads him to more scientific thinking.

The subsystem for monitoring a student’s answers to
questions within the educational environment is
designed so as to satisfy specifications in order to
record: a) the student’s name (for registered students),
b) the thematic topic code c) the thematic prior
knowledge test code, d) the total number of questions
included in the prior knowledge test, e) the total
number of alternative answers to each question of the

www jitae.org

test, f) the kind of questions: multiple choice, position
& justification, question-pairs with alternative answers,
categorizing entities, classifying events or operations,
completion of event or operations missing in a
sequence, g) the type of each question: Re-type, Tr-
type or Te-type, h) the number of questions for each
type and i) the level of difficulty of each question.

The Subsystem of Monitoring Student Models

The student diagnostic subsystem in ReTuDiS deduces
the cognitive profile of a student. A student’s model
represents his cognitive profile for text comprehension
over a thematic topic. The initial profile represents a
student’s prior knowledge concerning a thematic topic.
To specify a student’s special features, the diagnostic
subsystem exploits the results recorded in the prior
knowledge test which embody appropriate questions
with alternative answers about a particular thematic
topic. Student’s special features to be identified
involve his misconceptions, conflicts, inactive concepts,
knowledge gap or contradictions in his arguments.
Moreover, other features such as his learning style,
and his motivation for participation in activities can be
identified and monitored, which option may be
utilized for offering the most appropriate text
activities for the individual needs of each student. The
text activity which is given to the student as
personalized feedback acts as a motivational factor for
further involvement in text comprehension activity.
Such motivation may drive students to the process of
internally reflecting to their thoughts. Moreover,
feedback can be given in the form of help, advice,
suggestion and guidance, or even in the form of solved
problems-examples, which can engage student in the
reflective process. The system assesses the student’s
final cognitive profile after his participation in the
activity. The process of student profiling takes into
account the initial cognitive profile and the final
cognitive profile, as well as the changes which happen
with student’s active participation through reflective
thinking. The practical outcomes of this process
include the following: a) the student participates in the
revision of his profile, b) the student is expected to
change his answers and improve his initial cognitive
profile and c) the system assesses student’s final
cognitive profile and constructs the student model.

Specifications for composing a student’s model are: a)
description of the rules applied for deducing a
student’s initial cognitive profile, b) artificial
intelligence techniques used for the diagnostic process
such as case based reasoning, fuzzy logic or neural
networks, c) description of the layout of the student
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features such as descriptive characterization (high,
medium or low level profile) or numeral (33%, 66% or
100% performance), d) decision making techniques for
supplying each student with the appropriate text
activity after the diagnostic process (Re-text, Tt-text or
Te-text) and e) description of the structure and the
content of the cognitive profile and the student model.

Research

The research is aiming to perform tests of the system
from a technical and educational point of view. The
research was conducted with participation of 30
postgraduate students studying Informatics in the
Department of Informatics and Telecommunications,
University of Athens and two experts in the field. The
knowledge domain was that of telecommunication
networks, a thematic topic included in ReTuDiS.

Prior Knowledge Test Process

The prior knowledge test was a 15 question test with
alternative answers which included 5 questions for
each type: Re-type, Tr-type and Te-type.

The system monitors, for example, student A who
succeeds in answering all or most of Re-type questions
(more than 20%) in the prior knowledge test and fails
in answering all or most of Tr-type and Te-type
questions. This information is then being used for the
construction of the initial profile of this student.
Student A is characterized as a Re-student and the
system decides that the Tr-text is the appropriate
personalized feedback for the student to begin with,
with the Te-text following after that. Other possible
profiles may be: Tr-student, Te-student, Re/Tr—student,
Re/Te-student, Tr/Te-student, or Re/Tr/Te-student.
Table 1 displays prior knowledge test results of the
research.

TABLE 1 PRIOR KNOWLEDGE TEST RESULTS - STUDENT PROFILES

More than 20% right answers | Number of
Student profiles to questions in Prior students out
knowledge test of 30

Re-students Re-type 25
Tr-students Tr-type 10
Te-students Te-type 5
Re/Tr-students Re-type or Tr-type 10
Re/Te-students Re-type or Te-type 2
Tr/Te-students Tr-type or Te-type 14
Re/Tr/Te-students | Re-type & Tr-type & Te-type 1

Student Modeling Process

Based on the prior knowledge test results, the system
decides which of the three versions of text (Re-text, Tr-
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text or Te-text) to provide. Each text comprises of 10
questions of the corresponding type. The sample text
which follows comes from a section of Brookshear’s
(2012) university informatics text-book titled “Local
Network Operation”. The text version is Tr-text and
the sample question is a Tr-type question for
classifying events or operations.

Example of Tr-Text: ...A bus topology is designed with
each node connected directly to a high-data speed bus. All
devices are connected to a central cable, called the bus or
backbone. Nodes communicate across the mnetwork by
passing packets of data through the bus (they read and write
data -in the form of packets). Packets placed on the bus,
transfer messages to mnodes. A message includes the
receiver’s address, which specifies the network address of the
target node. A node watches the bus continuously and reads
the target address of each packet. After that, the node
compares the address with its own, and if they are the same,
then reads the message of the packet, otherwise ignores it.
When a node is ready to broadcast a message, waits until
the bus is free and then begins passing it to the bus. If a
node uses the bus it watches it and can be aware of any
other node using the bus at the same time. In that case both
nodes stop using the bus waiting until one of them
accidentally attempts to us it. When a limited number of
packets are simultaneously transmitted throughout the bus,
them this competence strategy is successful. Otherwise a
collision happens. The bus topology network can work even
in case of disconnection of a node...

Sample Tr-type question. Put in the right order the
following events for message transmission between nodes in
a local area network: a) packet collision, b) packet
transmission, c) collision detection, d) bus occupation, e) re-
transmission f) initial transmission attempt.

TABLE 2 PRIOR KNOWLEDGE TEST RESULTS FOR THE 25 RE-STUDENTS

AND PROPOSED FEEDBACK
Re-students Identified
o Proposed
(20% or less wrong answers to Re- | Number of feedback
type questions) students
Student
20% or less wrong answers to Tr- decides
type questions and 20% or less 1 between Tr-
wrong answers to Te-type questions text and Te-
text
20% or less wrong answers to Tr-
type questions and more than 20% 10 Tr-text
wrong answers to Te-type questions
more than 20% wrong answers to Tr-
type questions and 20% or less 6 Te-text
wrong answers to Te-type questions
more than 20% wrong answers to Tr-
. o Tr-text and
type questions and more than 20% 14
. then Te-text
wrong answers to Te-type questions
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Table 2 displays the feedback proposed by the system
to students which have been designated as Re-
students from the prior knowledge test. The results
display that a large number (11 out of 25) of the Re-
students have educational needs involving both Tr-
type and Te-type questions.

The student is given the text activity and after carrying
it out the system again deducts a profile. Table 3
shows results after reading text and answering the
questions.

TABLE 3 READING TEXT RESULTS FOR RE-STUDENTS

Number of students
after reading text

Number of students
before reading text

Feedback to
Re-students

Need for Tr-text

& for Te-text 1 0
Need for Tr-text 10 3
Need for Te-text 8 5

d for Tr-text
Need for Tr-tex 14 9

and for Te-text

Discussion

The research was aiming to test the effectiveness of the
presented monitoring system. From a technical point
of view, the purpose of the research is to test: a) if the
monitoring process is made according to the rules, b)
if there are any monitoring mistakes and c) if the
system delivers the appropriate feedback. Moreover,
testing the behavior of the system while multiple users
have been working simultaneously revealed some
technical glitches which have been dealt with. From an
educational point of view, the purpose of this research
is: a) to test the accuracy of student profiles which the
system assesses relying on monitoring results and b)
to ascertain the proportion of student profiles; for
example, how many students have been classified by
the system as Re-students in comparison with those
classified as Tr-students and or Te- students, in order
to deduce which profiles to focus on and whether
there is a need to redesign profiling rules.

To satisfy the purposes of the research and ensure the
truthfulness of the profiles, the participated experts
classified manually the profiles. The manual results
were compared with that of the system and no
substantial differences were found. A matter of
discussion was if the description of the rules applied
for deducting the student’s initial cognitive profile
have been precise enough. Points of discussion
aroused regarding the correlation of the number of
questions in the prior knowledge test and the
percentage of more than 20% right answers to
questions. Our team agreed with the experts that
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unreliable results will be extracted in case of very
small or very large number of questions. For example,
student who succeeds in answering all or most of Re-
type questions (more than 20%) in the prior
knowledge is classified as Re-student. In case of 3 or 4
Re-type questions the percentage 20% seems to falsify
the results. The same happens in case of more than 8
Re-type questions. To ensure the truthfulness of the
estimation we agreed in the formulation of another
rule: “A prior knowledge test, which consists of
minimum 15 questions (5 of each type) and maximum
of 21 (7 of each type) questions, is requisite for initial
profile estimation”. Another point of discussion
focused on whether the decision making techniques
used for profiling have been appropriate, for example,
the percentage 20% of right answers in the prior
knowledge test. This limit essentially corresponds to
one wrong answer, as student may lose accidentally
one question. There was agreement between the
experts and our team to keep this limit and avoid to
apply very strict measures in inferring initial profiles.

The research results, as expected, displayed that Re-
students outnumber Tr-Students and Te-students.
Despite the fact that the Re-students succeeded in Re-
type questions, there are inactive portions which are
keeping students from grasping concepts during text
comprehension. For a large number of Re-students,
the prior knowledge test displayed that they face
similar difficulties with either Tr-type or Te-type
questions. Discussion has been made regarding the
fact that we have an opportunity to personalize
instruction not only in terms of content, but also in
terms of student learning style. Re-text, Tr-text and Te-
text within the ReTuDiS system reflect not only
different educational needs but different learning
styles. Objective of the system in discussion is to test
the percentage of the students participating in the
process who have changed their profiles in relation to
their initial profile. Moreover, the description of the
structure and the content of the cognitive profile and
the student model which we have to communicate to
the students.

ReTuDiS, as a student monitoring system, can observe
the sequence of a student’s actions and provide a
wealth of information to the educator that can be used
to improve instruction and learning within the lines of
a course. The educator may adjust his teaching
techniques and customize the instruction to match the
needs of the student by delivering personalized
educational material based on concepts learnt, active
concepts and inactive concepts for that student. The
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educator can inspect the level of participation of
individual students and their progress in qualitative
form.

In order to make improvements in ReTuDiS learning
environment, we have decided the set of monitorable
indicators and the types of data which require
monitoring. Moreover, we have managed and
organized information gathered from monitoring. All
available sources of information have been used for a
more accurate estimation of the student profile. We
explored several queries, which have been discussed,
and have found their answers and others are going to
be the object of future research.

Conclusions

This work contributes to the improvement of ReTuDiS
system through the incorporation of monitoring
specifications for personalization and profiling the text
comprehension  of
monitoring framework serves a variety of purposes.
Students are motivated to participate. Students with
different learning needs are anonymously identified
by the system and given access to appropriate
educational texts with questions adapted to their
cognitive profile. Data about the student’s prior
knowledge, as well as their strengths and weaknesses
in a topic, are recorded. Thus, the framework can
serve as a diagnostic tool. Student monitoring, as a
process from the view of learning, results in producing
effective, vital and specific feedback. Feedback
provided by the system is expected to promote critical
thinking and help students improve their text
comprehension skills.

students. Developing the

Setting-up a monitoring system within ReTuDiS
strengthens its learning environment and makes it
convenient to support regular education students in
general classrooms with participation of educators.
Moreover, a significant advantage of ReTuDiS system
is the ability to customize the instruction based on a
student’s needs in online courses. This can be achieved
by regularly monitoring the student, developing a
learner profile for each student and delivering
instruction based on the individual profile.
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