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Abstract—Recent changes in technology make it possible to distribute Intelligent Tutoring
System so that students can benefit from adaptive software. Many social benefits can flow from
wider access to I1TSs. An extensible architecture is described for deploying Intelligent Tutoring
System in student- centered manner. Authoring tools now exists which trade the depth of
intelligence to make ITSs accessible to less technically skilled students.ITS attempts to bring in
aspect human-teacher delivering personalized tutoring to a student. This paper highlights on
developing tutoring system which will teach quadratic equation by factoring to the students
effectively as human teacher does. This paper focuses on the various modules of ITS and also
focuses primary duty of an ITS which is problem solving support means providing support when
student faces any problem during problem solving.

Keywords— Domain knowledge base module, Intelligent Tutoring System (ITS),
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1. INTRODUCTION
Emerging of a knowledge society and growing demands for highly skilled and educated

labor force claim for changing traditional teaching and learning processes. One way of
changing is related with an integration of various kinds of computer-based learning
systems as supplement to conventional teaching methods. However, it is necessary to
provide intelligent and adaptive abilities of a software system in order it could take over a
role of a teacher in effective way. Solving of domain problems is an important part of

Intelligent Tutoring System (ITS),as it allows deepening the acquired theoretical knowledge
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in practice, but the mere solving is unlikely to lead to improved skills or deeper
understanding of a subject matter. Learning often takes place best when the learner receives
feedback from the system. Feedback is a way to improve the learning process based on
continuous assessment of learning results, the analysis of their quality and performance of
necessary corrections. Feedback encourages desired learning behavior and discourages
undesired one, allows understanding how successfully the learner acts, whether he/she

applies relevant knowledge, and it provides opportunities to correct misconceptions [1].

2. INTELLIGENT TUTORING SYSTEM
2.1 Background Approach
The use of artificial intelligence techniques to educational software design influenced the
evaluation from computer assistance instruction (CAIl) to Intelligence Tutoring Systems
(ITS). It has been tried to incorporate ‘Intelligence” in the areas of knowledge, problem
solving, tutoring and communication with the student in order to create a system which is
expert in a particular field also be able to provide individualized instruction. ITS attempts
to simulate such a ‘Teacher’ who guides the student lesson’s flow, use pedagogical
methods suitable to a student and monitor progress on an individual’s basis on his/her
understanding in the subject.
ITS for mathematical problems was planned and designed to meet up the following
objective.
I To facilitate student in learning integration.
Il To diagnose on student errors and effectively generate explanation for those
errors
1. To offer a student monitoring system that includes learning progress and
relevant statistical data.
2.2 Why is tutoring effective?
Although a precise answer to this question of why tutoring is more effective than other
forms of instruction has remained elusive, most explanations focus on the fact that the
best tutor balance the need the need for active participation of the student with the
provision of guidance. This means the student does as much of the work as possible while

the tutor provides just enough feedback minimize errors done by the student. Also,
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effective tutoring has more to do with the interaction between the tutor and student [3].
2.3 Authoring Tools
Authoring tools have been created which enable instructor to create ITS through an
interface built on generalized concepts of teaching strategy and domain knowledge.
Preliminary training is needed, but the level of expertise needed to construct a tutorial is
vastly reduced [4]. The blend of Intelligent Tutoring System and Adaptive hypermedia
has evolved into adaptive web-based education systems. It is now possible to redefine the
discrete intelligent tutor. The component of a tutor can belong more than one system. If a
particular component is networked-based, then other system can share it.
The goal of authoring tool is to provide a (relatively) simple development environment and
as a result fewer developers would be needed for the construction of educational software.
There are two main approaches to achieve this goal.
I. Provides a simple development shell for educators to author their own
courseware.
Il. Provides a mean for programmers to more easily represent the domain and
teaching strategies.
Authoring tools that fall into first category generally have a restricted scope of the types of
instructional interaction a user can create, whereas those in second category allows for

considerably more flexibility at the cost more complex authoring.

3. TYPES OF ITS
There are mainly two types of Intelligent Tutoring System are identified according to

system’s objective [3]. The two types are defined as follows,

l. Problem Solving.

1. Curriculum Sequencing.
3.1 Problem Solving Support-Problem solving support was considered as the primary
duty of an ITS [5]. The purpose of the problem-solving support is usually to provide the
student with intelligent help for each step when resolving tasks such as problem. When
the student is stuck on one step the system provides hints showing the next correct
solution step for the student or offering appropriate error feedback. In this situation the

critical problem for the system is interpret the students’ actions and infer the solution
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plan that the student is currently following based on a partial sequence of observable
action. That is the system needs to understand the student plan and applying this
understanding to provide help.

3.2 Curriculum Sequencing-Curriculum sequencing is now the most popular
and important technology in web based ITSs [7]. The objective of curriculum
sequencing technology. [7] is to provide the student with a personalized optimal path
through the learning material. The examples are recommending appropriate learning
sequencing is necessary in web-based education. Web based learning student usually
work alone without a teacher’s instructional assistance, and they study the subject at
their own pace. As a result, appropriate learning sequencing recommendations are
essential in order to enable each student to learn the subject in the most beneficial and

individualized way [7].

4. THE PROBLEM-SOLVING MODES
Generally, there are two possibilities regarding moments of feedback delivering:

immediate feedback after each step or action in problem solving and feedback after
submission of a whole solution to the problem. It is basis for two modes of problem
solving in the proposed approach. In the completeness mode the learner chose the

moments of

Feedback presentation to check correctness of a series of steps. So, he/she can perform
series of steps solving a problem and then to require checking of the performed steps. The
system provides feedback about correctness of his/her previous actions and the learner by
his/herself should determine what steps had led to the incorrect solution. This mode is
similar to reinforcement learning [9] which is widely used in artificial intelligence. In the
step-by-step mode the system monitors each problem -solving step and gives feedback

about its correctness.
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Fig.1: Problem-solving modes and kinds of feedback.
5. ARCHITECTURE OF PROBLEM-SOLVING SUPPORT FOR AN ITS
In this section the architecture of problem-solving support for an ITS is defined. Here we
have taken common framework [10] of the ITS. The components of the defined
architecture are described in following subsequent manner. Here quadratic equation has
been taken for the domain of the defined Intelligent Tutoring System. The outline of the
system describes the major components and how they are interacts with each other.

5.1 The architecture of proposed ITS.
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Fig.2: Architecture of problem-solving support for an ITS.
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5.1.1 Domain Knowledge: Domain knowledge contains the lecture notes in the form tutorial
pages. The class lecture notes are displayed while the student learns a new concept all
course material including both lecture notes and questions are organized by knowledge
concepts for quadratic equation. Here lecturer notes are separated from the actual
instructional contents so that individual can set the tutorial in his/her own way as shown in
Fig3.
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Fig.3: Showing the domain knowledge of the system.

5.1.2 Student Model: It stores the information about individual learner. At a minimum it
tracks how well a student is performing on a material being taught. Means he/she
understood the topic or not, whether he/she can answer the problem given in exercise or
not. The output of model becomes the input of the pedagogical model which tailors the

learning process to the needs of the learner as shown in Fig4.
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Fig.4: Showing the student model.

5.1.3 Pedagogical Model: The pedagogical model provides teaching process. Like
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when to review, when to move to a new topic, when to provide problem solving support to
find out correct solution. The student model is used as input to this model. So the
pedagogical model defines the needs of the learner to solve the problem as shown in Fig 5.
Following are some cases which pedagogical model deals with during the learner learn the
tutorial.
Case 1:
Input: After visiting the tutorial pages the student asked to do some problems.
Output: The student are supplied a set problems.
Case2:
Input:The student isn’t ready to solve the problems.
Output: Suggest the re-reading the tutorial.
Case 3:
Input: The student can answer the supplied question at first entry.
Output: He will be supplied next the question.
Case 4:
Input: The student can’t answer at the first try.
Output: Supply option of further try or support.
Case 5:
Input: Student take support.
Output: Provide support.
Case 6:
Input: Student can’t answer up to feasible level.
Output: Suggest reviewing.
The six steps are repeated for each problem until the student completely studies the
courseware. Though, it is possible that the student can quite from the system at any time

before the completion of the course.
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Fig.5: Showing the pedagogical model.
5.1.1 User Interface Model: A student interacts with ITS through the user interface model as

shown in Fig 6. This interaction is partitioned into two sub modules: an Input module that
takes input from the student to ITS ,and an Output module for output from ITS to student.
The Input module displays the interface where the user or student can put their input. The
output module displays the lecture notes, feedback depending on the answer. It means that

if the student does some mistakes, then the system can suggest reviewing the lecture notes
or showing some advice.
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Fig.6: Showing the user interface.
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6. ISSUES IN PROBLEM DESIGN

The issues which are to be considered for designing the problem-solving support of an
Intelligent Tutoring System are as follows,

For Mentor

First step: How to design the course?

Tutor must first design her own course structure. Basically, the whole course is divided

into two parts, a lecture notes and a set of problem. In lecture notes the tutor can add any
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no of notes.

Second Step: Adjust the problem set.

Here the tutor set questions, options, and correct answer (which will be compared with the
learner’s answer).

Third step: Accommaodate help topic.

Tutor set the help topic for the learner if the learner asks for this. Also, a support is given

to the learner (In my project a support is given along with the problem).

For Student

A student can do the following things.
1. Read the material.
2. Give an objective question set.

3. Take help or support if needed.

7. PURPOSE OF AN INTELLIGENTAGENT

. The agent will suggest the student that he/she should read topic time by time.

. The agent will tell the student when read topic, given feedback to the student if he/she did
some mistakes, provide support if the student is needed.

. The agent will try to help the student to complete the course as efficient learning path as

possible.

8. ADVANTAGES OF THE PROPOSEDITS

Easy to access tutorial for the learner.
Functionalities for easy monitoring of student’s work.

Provide support whenever student needs support.

A w0 e

Provide feedback to the student whenever he/she do some mistakes.

9. DISADVANTAGES OF THE PROPOSEDITS

1. Whenever student study lesson can only start from very first and then follow the next
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sections. Can’t start from any section of his/her choice.

2. All the support are provided in single step. Step-by-step support is not provided here.

10. . CONCLUSIONS
Intelligent tutoring systems have made significant strides in last few decades in well-

defined domains. The paper has suggested an increase in focus on the problems posed by
tutoring in mathematical domain. The specific advantage of that project is its ability to
represent domain knowledge and scaffold learning in interactive and deep ways that are
not possible in other kinds of learning environments. For situations when human guidance
is unavailable or of limited availability, ITS techniques can help fill this void by giving
automated feedback to learners. In this project basically two types of users are involved in

this ITS. They are as follows,

1. Virtual tutor: - Its role is to be as lesson administrator to track progress of student learning
and help him/her with their tasks.
2. Student: The student will take the Quadratic equation tutorial and use that system in order

to gain certain level of knowledge.
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