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ABSTRACT

One of the fundamental, yet challenging tasks in Nigeria education is the 
development and utilization of teaching strategies that effectively convey 
information in a format that is conducive to students as their preferred learning 
styles. Due to the fact that students prefer the conventional method of teaching 
in order to provide better understanding of conceptual theory and 
computational works that seem tedious manually which can be done using 
computer, this platform has been designed to provide various animation, image, 
e-book and online resources on kinematics of machines. The main aim of the 
presentation is to build an e-learning platform focused on the kinematics of 
machines, using the most advanced multimedia tools with high definition videos, 
wiki, quiz and evaluation among others. The developed e-learning platform on 
kinematics of machines provides a unique experience, impossible to achieve 
with the traditional system of learning in the classroom. The training with the e-
learning platform is engaging and interactive, included instructions from live
video, presentations chat, link library and assessments in order to maximize the 
learner experience on kinematics of machines learning process. This 
presentation will review relevant literature, describe the e-learning platform 
developed and compare its use to other content delivery methods, discuss the 
experiences and evaluation of using the e-learning platform and how the 
students benefited from using the e-learning platform, and discuss the necessary 
hardware and software and the process of making an e-learning platform.
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INTRODUCTION

The e-learning platform allows teachers and educators to provide educational 

materials and the related knowledge to a wide-range of learners by using more 

effective and efficient communication channels. In a typical e-learning scenario, 

learners are not required to attend classrooms to follow face-to-face lecture parts 



of the given courses. Rather, they are enabled to join special course sessions and 

to establish contact with other learners or teachers via some advanced ICT tools

(Kambourakis et al., 2007). 

Researchers today place emphasis, not only on developing improved and 

effective e-learning systems, but also providing more advanced and interactive 

e-learning environments and applications that enable teachers to make technical 

courses such as kinematics of machines more attractive and effective for 

students (Omer et al., 2012). It is important to use more effective methods and 

techniques to present technical problems or complex subjects as simple as 

possible.

According to Garrison and Kanuka, 2004, interactive animations are widely 

used in today’s e-learning systems; the purpose of the interactions may be to 

improve active learning/practice of skills and knowledge (Kuhlmann, 2010). 

Bruce et al, 2008 in his research on analysis of the effect of learning preference 

on student attitudes towards the animation tutorial suggested Sensing students 

felt more strongly than Intuition students in regards to the interactive animation 

being a more effective learning modality than reading from a textbook and also 

presentation of content by way of computer animations and tutorials may better 

appeal to their learning preference. Therefore in order to make teaching more 

effective, different software has been developed most especially in the field of 

engineering to teach and analyze complex concepts like kinematics of 

machines.

Mechanics of Machines (MEC 315) is one of the core courses in the Mechanical 

Engineering curriculum, as well as one of the traditional courses. Most 

Mechanics of Machines topics depend on geometric and physical observation, 

and teaching methods must enhance this ability. The use of modern teaching 

method to simplify the theory like multimedia, internet, simulation and 

animation software and visualization will enhance the conceptual understanding

of the subject. Kinematics of Machines is one of the main subjects in Mechanics 



of Machines. The teaching of this subject has, until recently, followed the well-

established topics, which involves study of properties, and graphical analysis of 

position, velocity, and acceleration of simple mechanisms. In the last decade, 

computer technology and new software tools have started making an impact on 

how the subject of Kinematics of Machines can be taught. Kinematics of 

Machines is not left out as the trend is changing to appropriating technologies 

into the classroom (Andrews and Haythornthwaite, 2007). Technology has 

evolved over time from pen and paper to the more technologically sophisticated 

tools that are becoming increasingly common in today’s classrooms (Roberts, 

2004; Schutte, 1997; Rogers et al, 2007). 

Mechanical Engineering is skill based rather than theory based. In order to 

understand complex theory and illustrate its concept, the education must move 

from teaching to learning. Teaching Kinematics of Machines follows the 

traditional pattern: Math→theory→analysis→modeling→design, this is 

followed by laboratory exercises in order to highlights the particular theoretical 

concept. Teaching kinematics of machines with emphasis on the theoretical 

concept only is trivial. In order to understand the path function of a planar

mechanism, students are previously asked to build their own mechanism model 

in the workshop, or a laboratory setup is required to visualize and demonstrate 

the mechanism motion. A more viable option is to use the computer simulation 

to replace the workshop and Laboratory exercise.

It has been observed that current text books of kinematics of machines provide 

an excellent source of teaching the theory of different mechanisms. These 

theory-oriented books are designed to teach the student the problem solution 

techniques, which make them to fall in a passive learning pattern and increase 

the gap between the theory and concept. 

Due to the fact that students prefer the conventional method of teaching in order 

to provide better understanding of conceptual theory and that computational 

works that seem tedious manually can be done using computer, the e-learning 



platform was developed to provide various animations, images, e-books and 

online resources on kinematics of machines. This research represents an original 

contribution; the working tool developed is based on an interactive process 

using the information technologies. The main aim of the research is to build an 

e-Learning platform focused on the kinematics of machines, using the most 

advanced multimedia tools with high-definition videos, practical laboratory 

tests, and evaluation among others. The contents available to learners provide a 

total interactivity in a real work environment with videos where the student can 

see and hear explanations, from distinguish scholars in kinematics of machines, 

providing a comfortable and flexible training experience always at their own 

rhythm. Student tends to have better response to pictorial information and 

extract more information from pictures than from text and numerical data. The 

maximum advantage of pictorial information can be taken via animation, a 

dynamic and powerful visualization tool that assists students to gain a better 

comprehension of abstract concepts as well as physical activities planar 

mechanism.

DEVELOPMENT OF THE E-LEARNING PLATFORM

1. Generating the Animations using the GIF Animator

GIF Animator is a GIF animation editor, use as built-in image editor or 

any standalone graphics editor to create image files that will assemble 

into GIF animation. It supports JPEG, BMP, ICO, and GIF files.

Examples of animation created are shown in figures 1, 2 and 3.



Figure 1: The animation for a Cam and Followers saved as paint application

Figure 2: The Animation for a Crank-Rocker Mechanism Saved as Paint 

Application



Figure 3: Generating the Crank-Rocker Mechanism Animation using the GIF 

Animator

Analyzing the Four-bar Linkage using CH Mechanism

The four-bar linkage is the simplest closed-loop linkage. The kinematic and 

dynamic analysis of four-bar linkages was carried out using the Ch Mechanism 

Toolkit. Program 1 is a solution to a given problem while figure 4 and 5 are the 

output of program 1.

The Program for the Animation

Program 1

/* Crank - Rocker */

#include <stdio.h>

#include <fourbar.h>

int main() {

/* default specification of the four-bar linkage */

double r1 = 10, r2 = 3, r3 = 8, r4= 5;//crank-rocker

double theta1 = 0*M_PI/180;

double rp = 5, beta = 20*M_PI/180;

int numpoints =60;



CFourbar fourbar;

fourbar.setLinks(r1, r2, r3, r4, theta1);

fourbar.setCouplerPoint(rp, beta, TRACE_ON);

fourbar.setNumPoints(numpoints);

fourbar.animation(1);

}

Figure 4: Crank Slider configuration

Figure 5: Output for the program 1 (Crank-Rocker Mechanism)

The e-learning program design  will only be use to teach kinematics of machine 

and related subjects like internal combustion engine, robotics, machine design 

and any other related courses. The results generated from successful running of 

the program are different animations for variety of planar mechanisms. 



RESULT AND DISCUSSION

The Interface

The interface was designed with the aid AutoRun and Visual Basics. AutoRun 

can create, edit professional autorun interface and generate autorun files for 

CD/DVDs in a What You See Is What You Get (WYSIWYG) environment.

Each of these built-in strategies is a complete set of all of the interactions 

required for the student to acquire a specific kind of knowledge or skill as a way 

of empowerment. This interface contains a library of preprogrammed 

instructional strategies that have been carefully designed to include the 

presentation, eBooks, video lecture series, and images appropriate for planar 

mechanism.

SPLASH SCREEN: can display the institution logo image, institution name 

and / or application before the application starts.  

HOME PAGE: This page comprises various topic being explain through 

animation, visuals and brief definition of terms used



Figure 6: Home Page

i. Kinematics of Mechanisms E-Books: this is collection of relevant 

test books on Kinematics of Mechanism. It serves as resource 

materials for student.

Figure 7: List of relevant Textbooks



Figure 8: Page opening of a Textbook

ii. Kinematics of Mechanisms Animations: This page consists of 

various animations on Kinematics of Mechanism.

Figure 9: List of Animations on Kinematics of Mechanism



Figure 9: Animations on Kinematics of Mechanism

Kinematics of Mechanisms Lecture Series: this page contains videos where 

the student’s can see and hear explanations from renowned scholars, providing a 

comfortable and flexible training experience.

Figure 10: List of Kinematics of Mechanism Lectures



Figure 11: Kinematics of Mechanism Lectures

CONCLUSION

The using of animation and simulation software can change the way the student

approach engineering problems, also student find pleasure by been active in the 

computer exercise. To get the best benefit of the selected package, it must be 

easy to learn and can be used for more than one course. Furthermore, it must be 

widely used in the market in order to provide the student with a vital skill at 

graduation as a way of empowering the student.

RECOMMENDATION

This research is a technological improvement, even in the developed countries, 

the traditional way of teaching has been considered obsolete and therefore not in 

practice. The innovation of computer has brought a change to every way of 

living. So it is time for Nigeria educational system, to adopt this new way of 

teaching by using computer technology in the higher institution of learning to 

enhance better understanding of the mechanism-based courses. 



Since the understanding of the mechanism related courses can be enhanced 

using this E-learning Platform, we thereby recommend the E-learning Platform

for both lecturers and students studying any course on planar mechanism.

The project only focused on kinematic of machines, more work can still be done 

on other type of mechanism and aspects of mechanics of machines, that is 

spatial mechanism and other mechanisms yet to be studied, even other fields of 

Mechanical Engineering.
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