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Abstract
With the rapid development of WWW 

technology, web-based ITSs are becoming mainstream 
area of research and development. Web Intelligence is a 
direction for scientific research that explores practical 
applications of Artificial Intelligence to the next generation 
of Web-empowered ITSs. In this paper, we are presenting 
implemented novel Web-based intelligent tutoring system 
[SIXTH SENSE TUTORING SYSTEM].

Many web based ITS appeared recently, with 
focus on specific study techniques like Videoconferencing, 
Multimedia, text material, effective images. But these 
standalone does not give effective output. It generates a 
‘context gap’ at the points of divergence between the 
purpose of the tasks performed within an ITS and the 
purpose of the methodology for different learners, study 
material, system and methodology itself.

To overcome this problem we have come up with 
customized complete adaptive method to every learner 
depending on his interest, aptitude, expert’s suggestions, 
feedback from past learners etc.  We have considered 
number of parameters at every stage of system algorithm 
development to make the SSTS complete adaptive with 
respective of learner, study material, domain, SSTS system 
and algorithm itself. In SSTS we have tried to implement 
the machine intelligence through self adaptive integrated 
system development. 

Keywords: ITS-Intelligent Tutoring System, SSTS- Sixth 
sense Tutoring System, machine intelligence.

1.0 Introduction
Web-based learning systems are increasingly 

popular due to their appeal over traditional paper- based 
textbooks. Web courseware is easily accessible and offers 
greater flexibility, that is, students can control their own pace 
of study. Unlike printed textbooks, Web-based tutoring 
systems can incorporate multi-media such as audio and video 
to make a point. However, since any current Web-based 
tutoring systems are static HTML Web pages, they suffer from 
two major shortcomings, namely, they are neither interactive 
nor adaptive [1][2].

"In its broadest sense, flexible learning enables the 
learning to take place at the time, place and pace which suits 
the learner's own circumstances and needs". Learning with 
computers also helps students to be freer in their actions so 

that they do not feel the pressure to do well. They feel free to 
try stupid actions, from which they can learn in a trial & error 
manner. [3][4].

A computer based system can help to learn student 
and test knowledge without being controlled by a teacher. It 
also can be used to student knowledge being learned in classes 
by using it in new cases, because to use known facts in new 
situations is an important part of learning.

Nevertheless, some studies over a long period have 
proved that ITS can be very effective for educational purposes 
if they are well designed. For example, the students using the 
LISP tutor [7] completed programming exercises in 30% less 
time and scored 43% higher in the final exam than those who 
received traditional instruction in classrooms. Students 
spending 20 hours using an Air Force electronic 
troubleshooting tutoring system gained a proficiency-level 
equivalent to 48 months of training experience on the job [6]. 
More recently, CAPIT [7][8] has been quite successful in 
teaching school children of 10-11 years old the capitalization 
and punctuation rules of English grammar by providing 
selectively appropriate levels (brief to detail) of feedback when 
they make mistakes, based on their individual performance.

More and more learning software in different quality 
is available in today’s software shops. Most of the universities 
have the hardware to run most of the existing learning 
software. But how well designed this software is, the success 
is highly dependent on the acceptance of the program by 
teacher and students.

1.1 Concept of SSTS
To cater the needs of the learner in terms of giving 

them online education based on their grasping power. 
We are taking an initiative to make it absolutely sure that the 
learner actually understands each topic rather than just going 
through the proceedings. For this we have provided an 
interactive environment, in which learner won’t be able to 
proceed unless he gets the concept on which he is working.

1.1 .1 Intelligence grade determination 
In the initial reels the learner will be judged for his mental 
capabilities and will be awarded a grade. Accordingly, he will 
be provided with the study material which suits his kind of 
thinking. Here we consider whether the learner has stronger 
left or right lobe of brain by judging his adaptability to either 
pictorials or textual material, so that we can provide him with 
that type of study material.

1.1 .2 Gradual learning curve
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Now as a particular study book is given to the learner, he will 
be provided with a topic from that book. After reading that 
topic, he will be required to answer some questions on that 
topic if student answer all questions right it is estimated that he 
understands that book and so he can surge forward to the next 
topic.

Otherwise, if he fails, it means that the book should be 
swapped with a book having easier lingo. And again if some 
learner fails in Q1 & Q2 while another fails in Q3 and Q4 then 
they will be provided with those books which explain their 
corresponding subtopics, in which they are failing and thus the 
iteration continues with student actually mastering all the 
topics.

 Knowledge acquisition:-again we have fine tuned our 
strategy to provide most relevant material to learner here 
.In this system will keep track of a learner say “X”

With an intelligence grade A (on a grade scale of A, B, C) and 
which book suited him most to cover topics. Now suppose 
another learner “Y” arrives with same intelligent grade then 
based on “X’s” experience, “Y” will be provided the same 
book   first on.

1.2 SSTS System Architecture

Figure 1.2.1: System Architecture of SSTS

1.2.1 Student model

1.2.1.1 Student interface
                     This is the lowest level in the architecture and 
forms the part that interacts with the student and guides him 
through the process of learning. The interface consists of an 
autonomous environment. It makes use of an extensive 
graphical user interface to provide easy access to commands 
that the user may require and at the same time offers a friendly 
environment while conducting tests and tutorial sessions. 
When the user initiates a session he is required to log in so that 
his profile is loaded into the system thereby enabling him to 
start off from the point he last left the session. New user has to 
register thereby enabling the system to build up their profile 
and customize it based on individual requirements.   

1.2.1.2 Student profile

          The Student Module contains information about the 
student's understanding of the knowledge domain like 
(aptitude score, category preferences etc). It does this by 
having a model of how students learn and using diagnostic 
tools contained within the Curriculum Module to extract the 
learner's knowledge state about the subject. The Student 
Module may be thought of as manipulating a data structure 
called a Student Model, a dynamic vision of the student's 
knowledge of the domain [5].
                     Each student initiates a session its grade and 
interest in a specific category is determined by intelligent 
grade and interest determination Module.

1.2.1.3 Intelligent grade and interest determination Module

              In the initial reel the learner will be judged for his 
mental capabilities, and determination of his flow of interest. 
Each of categories will include three or four questions 
covering concepts explained in it. Questions will be objective 
with an option of skipping. This options plays different role in 
different purposes (either grade OR interest determination) if 
user skips a particular question it shows his lack of interest in 
that category but doesn’t accredits him on the talent front. On 
the other hand if user answers correctly it not only shows his 
interest bur also his talent. But if he answers incorrectly it 
shows his interest but lack of talent, thereby reducing the 
aptitude score. Domain expert some of indicative category 
considered by us predefines the weightage given to each 
question in a category according to type and depth of question:

 Theory
 Image
 Animation
 Mathematics
 Logical

We can trade many paths to judge the talent and interest of 
learner but we have centralized on the above-discussed method 
of judging.
      After this module the administration system, this creates a 
unique ephemeral student model for that session. Drawing on 
historical and current student data this student model advises 
the Knowledge Base (K.B.) through the Control Knowledge 
with the help of intelligent student matcher module.

1.2.1.4 Intelligent student matcher



                 In real life situation we come across learns having 
same caliber .So how can the path traders benefit from past 
students?

     For this purpose we are performing one to one 
matching amongst the new student & past student results in a 
set of best-matched students. For instance a new student ‘NS’ 
is found to be in match with these 3 past students :{ ps1, ps2, 
ps3} Out of which ‘ps2’ matches with ‘NS’ in most of the 
parameter as compare to ps1 & ps3. Hence ‘NS‘start as per the 
first book referred by ‘ps2’. This follows with the Traditional 
process of lesson generator and ‘NS’ is allowed to study. Now 
if ‘NS’ misses the concept as was missed by ‘ps2 ‘ then system 
learns from experience of ‘ps2’ & hence directly provides a 
book which give positive output to ps2. ’NS’ saves time and 
effort. On the other hand if the concept missed by ‘NS’ & 
‘ps2’ are different then ‘NS’ Matched with the other member 
of past student set ps1, ps3 & thus ‘NS’ may be benefited from 
their experience also. The topic generator then creates a 
dynamic session tutorial. The student then works his/her way 
through the given material. 

Now this time to choose the questions that identifies what 
student grasp about the concepts through following module.  

1.2.1.5. Inti-question chooser

      In the curriculum procedure a particular lesson 
may be consist of several concept but it is not necessary that 
each of concept will be well separated and isolated. Now 
suppose lesson consist of 5 interrelated concepts 
c1,c2,c3,c4,c5 after reading the lesson the system has to judge 
the amount of concept acquired by learner.

Let us consider the first question is based on c1&c5 
now if learner answers correctly system will get to know that 
he has got both the concept but if in case of incorrect answer 
the learner may have miss either of c1 or c5.

To know exactly which one he has missed we 
provide him with question on c1 or c5 whichever is an isolated 
concept, but it may be possible that such question is not 
available than we find question based on remaining 3 concept 
in conjunction with c1 or c5.Whenever such question is 
available system provide it and thus, it finally acquire the exact 
nature of concept understood by learner.
         By setting physical checkpoints as he/she goes or doing 
the evaluation exercises. This progress (or lack of it) is 
monitored by the session monitor that then advises the student 
model and hence lesson and Topic Generator. Finally with the 
lesson satisfactorily completed, or perhaps interrupted or 
abandoned, the session monitor informs the administration 
system of the outcome of this session [6].

1.2.2 Domain Knowledge

                  The Domain Knowledge contains information 
about the subject knowledge domain; such as the facts and 
concepts being taught and the processes needed to complete 
problems within the system. In traditional CAI, the expert 
knowledge is contained in blocks or chunks called "frames." 
The system presents frames to the student, with the 
presentation order determined by the student's responses to 
previous frames. If the student answers a set of test questions 
correctly, the system presents the next frame in a sequence. If 

the student answers incorrectly, alternative frames are 
presented. However, these frames are static; they are not 
capable of "applying" the knowledge as would a human expert. 
The key feature that distinguishes a knowledge communication 
system from standard ITS on the Domain Expertise dimension 
is that the representation of the subject matter is not merely a 
set of static frames, but actually is a dynamic model of the 
domain knowledge and a set of rules by which the system can 
"reason." These systems have their roots in expert systems 
research and have the ability to generate multiple correct sets 
of solutions, rather than a single idealized expert solution.

1.2.3 Saturation Zone

As per the number of student’s usage of this ITS shell say 500, 
after this the domain knowledge enter in the saturation zone 
which is indication that now the ITS shell is fully trained for 
the optimal study material and provide the student with the 
study material in a sequence in which the ITS Shell is trained. 
Following types of acquisition is done in our system:

 Topic acquisition
 Book acquisition
 Add new user level
 System acquisition
 Student acquisition

1.2.3.1 Topic acquisition
The user uses link values in wrong question calculation. Each 
user contributes in acquisition process of system by summing 
up his experiences for the system on the bigger scale when a 
system collects such experiences from wide variety learner; it 
get acquitted with a large pool of final link values now 
onwards this values will be used as a default for every new 
learner 

1.2.3.2 Book acquisition
In this technique we review the performance of book how 
many students has used this book and what is their individual 
responses for this book to calculate final response and the 
book weight age. 
   E.g. let us consider 100 student has used book 1, out of them 
50 student get passed and remaining not. Overall performance 
is 50% for the book and new book weightage can be calculated 
by comparing with performance of other book.

1.2.3.3 System acquisition 
In this method we are finding out system performance, which 
is a method that will conclude system performance deciding, is 
system is really working as expected or there is something 
unanticipated, if system is found in bad performance phase 
attempts will be taken to get rid of that fro the system. As 
performance degradation might be because of some book are 
not good enough unavailability of popular category book or 
lack of questions in question bank or many more.

1.2.3.4 Add new levels
It is nothing id learning by induction so that, system can make 
decision on the basis existing data or experience variety of the 
parameters can be get stored in the database from different 
student so as to get variety of flavors of students which will 



help in making decision for new student whose parameter 
matches with existing one
It will avoid the problem for new student that are faced by 
previous student of a same type as a result the system will 
learn inductively and will act more and more intelligently.

1.2.3.5 Student performance acquisition 
          Various measures should be considered while 
calculating the student performance, which includes student’s 
typical responses for:

 Books
 Questions
 Category
 Level
 Carefulness

Book response indicates the behavior of student towards 
knowledge gain from particular book in total no. of attempts. 
Less the no. of attempts for a book to complete a topic more 
the gaining power. In such we should consider no. of books 
used in positive and negative attempts etc.
Formula:
{Avg. error rate + [(+ve /Total)-(-ve /Total)]}

Question response helps to recognize no. of question student 
fail to attempts out of total questions the also no. of question 
attempted incorrectly the particular concept.
System maintains interest of student for specific category, the 
difference between positive and negative instance given by the 
student from the book of interest gives the category score. 
Summing up of all cats score leads to overall cat response of 
the student, which shows student performance in his filed of 
interest.
Each incoming student is graded with on the scale of A, B; C, 
which decides book material and others level response shows 
weather student, is performing suitably to his level or not. Or 
is it necessary to upgrade or downgrade the student so the 
student can learn on his own pace.
             At last measure for carelessness can help to prompt 
the student if diverting from getting the things. Carelessness 
can be calculated as 
(No attempts -1) *specific value

It assumes that for each student the first attempt will 
valid out of total attempts he has taken.

1.2.4 Control Knowledge

Control Knowledge is present in Domain Knowledge module 
and student module, which holds the sectionals weight of the 
assigned topic and after result it stored in each individual 
students profile & Domain Knowledge also get updated 
accordingly.
1.2.5 Question Bank
It contains questions to be asked to the student. The test 
generator selects topic specific unique random questions, on 
which the student has to give the test.

1.3 Algorithm

Step 1: Initialize weights for individual topics say

Wi (i=1, 2, 3…..n for individual topics for n books)
Such that

Wi =1

Step 2: Display the topics with highest weight to the user for 
learning say Wj 
Step 3: Conduct the objective test for student.
Step 4: Decide the learning rate of the learner (Tina) n such 
that 
             N= Number of quests attempted successfully from the 
topic/ Number of quests given from the topic.

Step 5: Update the weights if n! =1 such that 
               Error= wj-Wj*n
                            Wj= wj*n
 Distribute the errors into all remaining weights in 
proportionate amount.
Step 6: Repeat steps 2 to 5
Step 7: Stop
Utilize the modified version of back propagation Algorithm

1.4 Working of SSTS

Let us consider a learner, say Tina is interested to learn C 
Lang. she approaches SSTS for the purpose. As she is new 
user, she will get registered. To determine talent level, system 
exposes her to “Intelligent Grade determination” module, in 
which she will be presented with various aptitude questions 
majoring in formats such as theoretical pictorial, animation 
etc. The purpose of this to calculate her IQ level and also to 
which format of study material she will adapt naturally i.e. 
whether she responds well to theory, pictures, logical etc.

Figure 1.4.1: Working Flow of  SSTS Software Application

Now its time to give her most relevant 
study material which is determined intelligently by considering 
four factors as:-
1. Her IQ level calculated from ‘intelligent grade 

determination ’
2. Her adaptability to the format of the study material



3. Domain expert suggestion
4. Previous best materials which suited some previous 

learner with the same preferences as that of Tina.

Now heredity is to read the first topic from that study material. 
after reading it system want to crosscheck whether she has 
actually understood that topic .for e.g. Tine has just read a 
topic on ‘for loop’ now for loop covers some concept like 
variable declaration logical operator ,increment/decrement 
operator etc.The purpose of question will be to judge her on all 
these concepts 
Now her performance is analyzed and it is intelligently 
determined that which concept she has actually mastered 
corresponding to which questions she has answered. If she 
answers all questions right, it means that she has got all the 
concept of for loop. And so she can surge forward to the next 
topic.
But suppose she doesn’t answer a question related to, say 
logical operator then she must be given some more material on 
that to cement her concept and so our system will take her to a 
book which explains logical operator more fluently 

1.5 Example

Total Books: 5
Current Book ID: 3
Number of quests to be asked: 5
Learning rate =Total correct answer (3)/ Number of quests to                    
be asked (5)
                      =0.6

NW (Current Book ID) = OW (Current Book ID) * Learning 
rate
                                        = 0.44*0.6

        = 0.264

Error = OW (current book ID) - NW (current book ID)
         = 0.176

                                   OW (Except current book ID)
Total=

For Each book
NW (i) =OW (i)*share (i)
Where,
Share= (OW (i)/Total)*Error

Table 1
Book1 Book2 Book3 Book4 Book5

Old 
weight

0.112 0.21 0.44 0.215 0.324

New 
weight

0.13497 0.253 0.264 0.255 0.390

1.6 Features

 Intelligently changed the book  according to student 
performance 

 Like good coach concentrate on shortcomings of the 
student.

 Intelligently and dynamically map the new student 
with the available student to reduce the effort and 
time for learning 

 Make private teaching by considering student profile 
consist of various parameters like aptitude score, 
category preferences, number of attempts etc.

 Handle careless student very carefully 
 Provide smart guidelines to improve the student 

performance 
 Increase his own knowledge by experiences of the 

students which has used the system

1.7 Conclusion

The market today is striving for a perfect ITS which is 
intelligent enough to move
According to the pace and grasping power of the learner. And 
that’s where we suppose that our system will stand out in the 
commercial aspect. And at the same time benefiting the 
learners as well. The SSTS can be commercialized by 
publishing it as a web application thus attracting a large pool 
of learners from all over the world. Also it caters to the needs 
of the learners of all the streams of studies thus acting as a 
virtual university in itself.
Our I.T.S. is a boon to the learners all over the place & 
specifically to the rural learners who are unable to learn 
advanced topics due to the constraints of economy, feasibility 
& lack of good tutors & study material. As they can’t attend 
high end educational institutes so they may lag behind.
But our ITS makes it sure that everyone has an access to latest 
learning approaches as the web is a commonplace even in 
small towns now a days. And in the long term it even proves 
economically feasible for them as it cuts down all the physical 
maintenance costs.
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