
International Journal of Soft Computing and Artificial Intelligence, ISSN: 2321-404X, Volume-3, Issue-2, Nov-2015 

Automatic Concept Map Generation For Learning Engineering Mechanics 
 

23 

AUTOMATIC CONCEPT MAP GENERATION FOR LEARNING 
ENGINEERING MECHANICS 

 
1KRISHNA KUMAR.M, 2MAHESWARI.G, 3YAVVARI GOPI KRISHNA, 4G.SHIBU, 5G.V.UMA 

 
1,2Post Graduate students Multimedia Technology,5Professor,  

Department of Information Science and Technology, 
3Post Graduate student, 4Assisant Professor, Department of Mechanical Engineering / Design, 

College of Engineering Guindy, Chennai. 
E-mail: 1krishnamkk90@gmail.com, 2maheswarig@outlook.com, 3yavvarigopikrishna@gmail.com,  

4shibuhce@gmail.com, 5gvuma@annauniv.edu 
 

 
Abstract - Many engineering students face difficulties with engineering mechanics which is a foundation for many 
engineering disciplines. The traditional teaching methods are to be made more effective in learning of mechanics concepts. 
Student understanding of engineering mechanics concepts is usually done in a visual way. In this paper, a new way of 
learning the engineering mechanics is proposed by providing a web based application. The application will generate the 
concept map automatically for the desired topic. Discovery learning environment is created which enables the students to 
navigate through the concept map of the topic by clicking the appropriate nodes and links. 
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I. INTRODUCTION 
 
In the global scenario, many engineering students 
face difficulties with engineering mechanics. It is 
noted that the pass percentage in engineering 
mechanics tend to be undesirably low. The 
international engineering education literature [7] and 
discourse at major engineering education conferences 
contain huge information supporting the statement 
that students experiencing difficulties in fundamental 
engineering mechanics is a widespread and persistent 
problem [8]. Traditional teaching methods in 
engineering are not suitable to effective learning of 
mechanics concepts. Computer based learning will 
improve the learning process. They help to 
complement face-to-face teaching. 
 
Various causes for a high failure rate in engineering 
mechanics examination are because of traditional 
teaching methods, lack of prior knowledge, and 
wrong estimation of student understanding, improper 
learning path, and lack of interactive learning. 
Students fail to understand the overview of chapters. 
Student understanding of engineering mechanics 
concepts and interrelationships is usually done in 
visual way. 
 
In this paper, an effective learning method (concept 
map) to improve the pass rate of engineering 
mechanics is proposed. Core knowledge about 
engineering mechanics can be shown clearly. It 
reduces the problem of misconception in students. 
The concepts intended to be transferred to the 
students can be gathered in a graphical way. The 
students browse through the concept map and explore 
the more interesting relationships between concepts. 
The use of concept maps in learning the engineering 
mechanics looks to be an interesting approach. 

 

 

 
Fig. 1. System Architecture 

  
The proposed way of learning the engineering 
mechanics is provided by a web based application 
and the architecture of the system is given in Fig. 1. 
Concept map is a graphical way of representing and 
organizing knowledge [10]. It is comprised of nodes 
and links. It includes concepts, usually signified by 
noun or noun phrases, relationship between them 
indicated by a line linking two concepts. Labeling a 
line with a verb or verb phrase creates a concept-
label-concept chain that can be read as a sentence 
called preposition. 
 
In respect of Mechanical point of view this project is 
entirely focused on relating the engineering 
mechanics from co-ordinates to co-ordination by 
sandwiching forces, work theorem in circular or 
rectilinear motion and structures. This type of 
learning set the inclination between basics and 
innovation upgrading the mechanical skill. 
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II. RELATED WORK 
 

In the literature [1], CM-ED is a Concept Map Editor 
developed with the aim of being useful in different 
contexts and uses of the educational agenda. This 
paper describes the use of CMED to create graphical 
exercises based on Concept Maps. CM-ED integrated 
in an Intelligent Tutoring System authoring tool will 
allow teachers to include this new set of exercises in 
the new tutor. 

 
Literature [2], [9] covers an overview of the uses of 
concept mapping in a senior design course at 
Vanderbilt University. Concept maps have been used 
as a semi-quantitative measurement tool for 
evaluation of student understanding of the 
information content and interrelationships at three 
different points during a year long course. 
 
The constructed ontology-based concept map can 
depict the concept correlations between courseware. 
Moreover, the generated concept map was applied on 
the personalized learning path generation in order to 
promote the learning performance and efficiency in 
the study [3]. 
 
III. ARCHITECTURE DESIGN 

 
The automatic concept map generator can be 
explained in three levels of schema namely user level, 
logical level and data level. Fig.2 shows the 
architecture design for the concept map generation. 
The user interface contains the collection of concepts, 
when the user selects a topic from the collection, the 
concept map generator query the database for 
respective topic and generator will provide the 
concept map. 
 

 
Fig. 2. Architecture Design for Concept Map Generation 

 
VI. DETAILS EXPERIMENTAL  
 
4.1. Concept Map Generation 
Web based application is developed to generate the 
concept map for the engineering mechanics concepts. 
The attributes used for generating the concept map 
are as follows. 

 Node: They are the concepts. It may be 
child node or parent node. 

 LABEL: Indicates the relationship 
between two nodes. 

 
Concept map consists of series of boxes containing 
node (concept), arrows connecting boxes helps in 
explaining the interrelationship between the concepts 
[2]. Fig 3 shows the concept map of force. 
An arrow head denote the direction of the 
relationship. A single arrow may have multiple 
connections (one-many) in order to denote 
possibilities. The entire path may be generated in a 
completed concept map. User can jump from one 
concept to another concept by simply clicking the 
links. If the student wants to learn in depth of a 
particular concept, he/she may click on the node to 
get detailed view of the concept. And also if the 
student wants to know prior knowledge, he/she can 
use the hierarchy. Student will be able to learn in a 
personalized way and does not need any other help 
[6].  
 
Overview of the entire chapter can be visualized by 
clicking the chapter’s link. Once a topic is decided 
on, that with the help of the hierarchical structure of 
the concept maps [4]. It finds the key concept that 
connects and relates it to key concept and rank them. 
Most general inclusive concepts come first, next link 
to smaller, more specific topics. Once the basic links 
between the concepts are created, cross links will be 
added which connects the different concept maps to 
further illustrate the relationships and strengthen 
student’s understanding and knowledge on the topic. 
[5] Unlike other concept map generator tools 
available, there is no need to provide any information 
for the nodes and relationships. This application 
provides the available chapters of engineering 
mechanics and concept map is generated 
automatically once the concept is selected. 
 
Also it is possible to add new concepts into the 
system, and update the content of the particular topic. 
This is provided by administrator privileges.  
 

 
Fig. 3. Concept map for FORCE 
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V. RESULTS AND DISCUSSION 
 

5.1. Students performance in Engineering 
Mechanics 
Many Engineering students fail in engineering 
mechanics. Figure 3 shows the statistics of 
performance of Engineering Mechanics students 
which is taken from Anna University. 
 

 
Fig. 4. Statistics of performance of Engineering Mechanics 

students 
 
5.2. Traditional method VS concept map based 
learning: 
 

Table 1 Comparison between the traditional 
learning methods and concept map based learning 

 
 
Students studying the engineering mechanics are 
individuals with individual learning styles, motives 
and misconceptions. Table 1 provides the information 
about the comparison between the traditional and 
concept map based learning and explains how the 
issues are solved with the proposed method of 
learning. Concept maps may appear to be just another 
graphic representation of domain knowledge. 
 
CONCLUSIONS 
 
This paper presents concept map based learning for 
the individual learner. The proposed learning 
technique can provide much more information about 

the domain. The knowledge present in the concept 
map can not only make learners realize the relation of 
the prior knowledge or post knowledge about the 
domain but also provide the guidance for learning. 
This system let the users interact with the 
automatically generated concept maps. 
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