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Abstract- one of the biggest challenges in education is teaching mathematics, especially for children because it will effect 
on their progress in the future. It has been proven that difficulties that students face when learning basic mathematics are 
often the result of misconceptions that the student acquired in previous lessons. These misconceptions prevent the student 
from understanding the new concepts and eventually will create a psychological barrier that prevent the student from 
learning mathematics. The classroom environment does not provide the teacher with the means to detect and correct such 
misconceptions. Using technology could play an important role in detecting and resolving mathematical misconception. The 
goal of our research is to develop an e-learning system for basic mathematics in order to resolve the misconception problem. 
The system will facilitate mathematics learning for the children at primary education and pre-school grade. 
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I. INTRODUCTION 
 
One of the biggest challenges in education is teaching 
mathematics. By focusing on the basics of 
mathematics, teachers can provide a stronger 
foundation in math skills for the future. Early years of 
children's life is very important for determining the 
effectiveness of later learning and teaching. The 
children before coming to school have a great 
knowledge about mathematics in informal manner 
and these informal experience form the strong basis 
for the later formal understanding [1].  
Many parents complain about their children’s level in 
mathematics. It is a common mistake to believe that 
the difficulty that a student faces in mathematical is 
due to the child’s inability to understand 
mathematics. The recent scientific research approved 
that is not true idea but it’s related to many issues.  
In [2], the author refutes the idea that mathematics is 
associated with special abilities or genes that is 
available only to an elite subset of the population. On 
the contrary, the author demonstrates that the 
mathematical ability is similar to the language ability 
but at a higher abstract level. 
According to [3], the weakness in mathematics is 
associated with misconception. These misconceptions 
are often the result of incompatibility between the 
concepts the children gained from real life and correct 
mathematical concepts. 
It is worth mentioning that the classroom 
environment does not allow a teacher to detect and 
correct students’ misconception. This is due to many 
factors such as the number of students in the class, 
which make the teacher unable to supervise everyone, 
the time constrain of the lesson which prevents the 
teacher from detecting student’s misconceptions and 
from providing specific teaching material to correct a 
student’s misconceptions.  
One of the major objectives of e-learning is the focus 
on the personal needs of the students. Students have 
different learning styles and preferences [4]. In 
personalized e-learning we have to focus on every 

student’s learning style, background knowledge, goal 
of education etc. and the e-learning mechanism 
should be adaptable according to these factors. One 
way of providing personalized e-learning is through 
intelligent agents [5]. These agents can learn 
student’s interest, preferences and habits. Silvia et al 
[6] proposed such a concept of e-Teacher providing 
personalized recommendations to the student 
according to their learning style using intelligent 
agent. Interacting with the student and providing him 
assistance according his learning style improve the 
student’s learning ability [7].  
Adaptive learning is defined as the learning strategy 
in which learning material and activities are matched 
with the learning style and capability of the individual 
student [8] [9]. Hence it is a flexible environment 
which accommodates different learning styles of the 
students. Shute et al [9] proposed four process 
adaptive cycle to connect the students with 
appropriate educational material.  
Intelligent tutoring systems assess the learning 
capability of the learner in the interactive 
environment and develop the model of knowledge, 
skills and expertise. Hypermedia systems can be 
made adaptable to the learner’s model. Adaptive 
intelligent tutoring system [10] combined intelligent 
tutoring system with adaptive hypermedia to store the 
knowledge and use appropriate concepts for the 
learner. In the intelligent tutoring system, adaptive 
testing of the students is also very important in 
assessing the knowledge and deficiencies of the 
student.  
Diagnosis model based on computerized adaptive 
testing along with domain model of competency, 
curriculum domain model and student model is 
essential for performance improvement [11].   The 
authors in [12] emphasized that importance of item 
selection in computerized adaptive testing and 
proposed fuzzy linguistic information to model the 
expert knowledge to enhance the accuracy of 
diagnosis of competency of the student. Intelligent 
tutoring system may produce good learning abilities I 
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the students but most of the research is focused on 
technologically advanced countries. The tutoring 
scenario changes for less developed countries which 
don’t have the luxury of advanced technology. A 
good review on intelligent tutoring systems for the 
developing world is presented in [13].  
As the internet access in the household of developing 
countries are increasing day by day and children in 
those countries have lesser access to good educational 
institutions, e-learning is also becoming more and 
more important and can play the pivotal role in 
supporting educational needs. 
It is observed in the studies [14] [15] that computer 
technology provided a positive effect on mathematics 
learning in the children. Computer technology can 
also be used successfully to improve the basic 
numerical competencies in the children with 
mathematics learning disability [16] [17]. Computer 
based serious games can also enhance the cognitive 
learning of difficult mathematical concepts [18] and 
can provide different levels of learning difficulty. A 
good systematic literature review about the positive 
impact of serious games on learning [19]. In [20], the 
use of erroneous examples was proposed to improve 
the learning of mathematical concepts for a web 
based tutoring system. The idea is based on 
motivating the students to process the material more 
deeply when they are articulating on the incorrect 
examples done by others.  
The goal of our research is to develop e-learning 
system for basic mathematics in order to resolve the 
misconception problem. The system will facilitate 
mathematics learning for the children at primary 
education and pre-school grade.  
 
II. SYSTEM OVERVIEW 
 
In our approach, we use a knowledge and 
misconception profile for each student that is updated 
dynamically based on the student’s performance. 
Teaching material presented to the student and exam 
question will be chosen dynamically based on the 
student’s profile. 
           The first step is to build the Knowledge 
Element (KE) tree of the course. This step will be 
conducted with the help of a subject expert that will 
create the tree for a specific curriculum. The system 
allows multiple content providers to make available 
their content. Each provider will enter the lessons and 
associate it with the corresponding KEs. The content 
provider will also supply a questions bank, each 
question will be associated with a set of KEs and 
weights representing the suitability of this question to 
test the corresponding KE.  
           Each student will have to register and choose 
the content provider that he prefers. The system will 
present the lessons in the order proposed by the 
content provider unless misconceptions are 
discovered. After each lesson, a quiz will be created 
using the questions provided by the content provider. 

Depending on the answers of the student in the 
questions, the knowledge and misconception profile 
of the student will be built dynamically. If the level of 
misconception or lack of knowledge of a specific KE 
exceeds a given threshold, the system will increase 
the number of questions related to this KE in the 
quizzes. If the values continue to increase, the system 
will present material that cover this KE. Questions 
will continue and material covering this KE may be 
presented multiple times till the misconception is 
corrected.  
           The system uses a multi-agents architecture to 
implement the behavior explained above. The system 
is composed of a number of agents, each agent 
responsible to perform a specific task. The agents 
interact together to decide on the material that will be 
presented to the student and the choice of questions 
presented in the exam. An assessment agent will 
observe the student's activities and will update the 
student’s profile accordingly.   
 
CONCLUSION 
 
Research has proven that difficulties that students 
face in basic mathematics is usually not due to a 
missing ability, but rather due to misconceptions that 
prevents the student from following new lessons. 
These misconceptions affects young students and 
build a psychological barrier, preventing them to 
progress. The teacher has many children in the class 
which makes determining the misconceptions for 
each student and resolving them an unachievable 
task.   
           This paper present an e-learning system for 
teaching basic mathematics. This system uses a multi-
agent architecture to detect students’ misconceptions 
and resolve them through the presentation of specific 
material and questions dynamically chosen to adapt 
to the student’s profile.   
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