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ABSTRACT 

We propose a knowledge-centred approach to learning in order to meet the 

needs of current and future engineering education. Teaching students with 

the hope that they will not only meet the current demands but also the future 

needs of the society requires a novel approach and philosophy. Both the 

student and the educator need to care about knowledge, its development and 

its application.  A balance between the science basics, engineering, and social 

sciences is paramount. Reducing the barriers and the traditional boundaries 

among the various branches of knowledge coupled with an assessment made 

by both internal and external juries would be particularly important.  

KEYWORDS Knowledge-Centred Learning, Frontier Research, Stakeholders 

Collaboration 
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INTRODUCTION 

In the sections to follow we start with a discussion of the aims of engineering 

education.  We address the contents and methods of engineering education of 

tomorrow. A case study, following a theory/practice comparison, is discussed 

along with suggestions for a new approach to assessment. A possible path for 

accomplishing these ideals is given in the conclusion. We recommend that the 

curricula need to be: relevant to the needs of the society, in tune with 

frontier technical research, flexible so as to introduce applications from the 

onset, and integrated with other activities on campus. Further, it should 

consider the outcomes of engineering education research. 

AIM OF ENGINEERING EDUCATION OF TOMORROW 

We have been observing that in parallel with the positive transformations in 

our well being as a consequence of improvements in technology, there are 

clear indications that misery, disaster, pollution, corruption, crime, terrorism, 

fear, and conflicts are on the rise. We suggest the implementation of projects 

using appropriate technologies. We must address this issue through a more 

efficient redistribution of resources. We need to transform the current high 

technology oriented engineering education system to an educational approach 

which is more environmentally friendly. 

Table 1.  Wind Rotor Blade Design Basic Formulation 

Name                                
 

Formula 

Reynolds Number N (ρ V c) / μ 

Velocity V S / T 

Aspect ratio AR b / c 

Coefficient of moment CM CM0 – ¼ CL

Angle of incidence  αi 18.24 CL / AR 

This approach will also attract more students to the field of 

engineering. Using simple design tools in appropriate technologies for 

developing countries will make education more appealing. A knowledge-

centred approach to learning requires that instructional material be classified 

and stored (as given in Table 1) so that the engineering student becomes 
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acquainted with the utilization of various sources (Ibrahim and Inelmen, 

2002). 

CONTENT OF ENGINEERING EDUCATION OF TOMORROW 

The order in which the subject matter is delivered to the students is of the 

utmost importance. The curriculum could be “inverted” in order to adapt to 

the needs of the learner. The inversion of the curriculum would allow the 

learners to have hands-on experience throughout their studies. As an example 

we have proposed a new control systems educational program that takes this 

idea into consideration. It is based on the concept of inverted/integrated 

curriculum approach (summarized in Table 2) where the students are 

presented with systems right at the beginning of the program. Although the 

contents are being updated in accordance with the development in 

technology, the basic structure of the curriculum will always remain intact. 

As new material and experience from actual projects emerge, the framework 

can be updated and enhanced reflecting the natural learning path of 

discovery (Inelmen et al, 2003).  

Table 2.  Roadmap for a control system curriculum  

4th level    1st level 

>>>>> 

Math 

Problem 

Definition 

>> Component 

Selection 

>> 

System 

 Program 

Validation 

 System 

Design 

 

<<<<<< 

Physics 

Solution 

Proposal 

<< Product  

Development 

<< 

Control 

METHOD FOR ENGINEERING EDUCATION FOR TOMORROW 

The major issue for discussion in engineering education is the method of 

teaching. Some educators are for strict lecturing of the material while others 

consider practice to be more important than theoretical knowledge. We need 

to strike a balance in the way we deliver and integrate the courses on the 

fundamentals, engineering, and social sciences. We propose a curriculum that 

incorporates examples from frontier research in the human, natural, and 

sciences where engineers could make valuable contributions.  

Table 3 shows some examples of what is meant by frontier research in 

this context (Inelmen, 2002). Mathematical science is changing the way we 
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deal with economical decision-making. Changes in the environment can now 

be better monitored and policies can be suggested based on sound scientific 

analysis. Dynamics studies are enriched with complex system analysis, 

turbulence being a well-established area of research. No doubt that medicine 

has benefited greatly from recent research. We know more about how the 

human being performs and the means by which we can develop.  

Table 3. A Frontier Research Model for Education  

Sciences Areas 

ECONOMICAL  Mathematical Economics 

 Financial Instruments 

 Risk Management 

ENVIRONMENTAL  Discovering the Cosmos 

 Material Science 

 Climate Change 

TECHNOLOGICAL  Solid Mechanics 

 Control Theory 

  Fluid Dynamics 

COMPUTATIONAL Computer Power 

 Shape Evolution 

 Internet Complexity 

 MEDICAL  Understanding Neurology 

 Enhancing Visualization 

 Heart Surgery 

THEORY AND PRACTICE 

Most engineering education institutions recognize the fact that the quality of 

engineering education needs to be enhanced by implementing a life-long 

learning program. Guiding a student to life-long learning requires a high 

degree of motivation and devotion. Our experience shows that if students are 

involved early in highly motivating activities -relevant to the profession- they 

will have higher possibilities of success during school and beyond. (See Table 

4, Egi and Inelmen, 1999). 

The gradual removal of barriers among various knowledge areas may 

be accomplished by gearing all the available resources to a reduced number 

of basic headings. The strategic model is aimed at reducing the influence of 

the government in the day-to-day running of the institution while providing an 
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enhanced environment that will be more in touch with the requirements of 

the engineering practice. An example of how extra-curricular activities can 

help students and educators in developing projects of mutual interest is given 

in the landing system example. 

Table 4. Example of Extra Curriculum activities  

Area Example * Remark 

Civil Pavement  

Chemical Fiber Tire wear 

Industrial Speed  

Mechanical Stress  

Electrical Retract Post take-off 

Computer Navigation  

 * Examples from an aircraft landing system 

A CASE STUDY 

Environmental Engineering is an interdisciplinary area that includes the basic 

sciences (biology, chemistry, physics, psychology, sociology, mathematics) 

and applied technologies such as industrial, civil, mechanical, nuclear 

engineering. Research in environmental engineering includes the study of the 

natural laws governing the ecological process and the changes that are the 

result of human activities. The developments in Environmental Engineering 

require that information about management and design of projects concerning 

the ecology be handled in a knowledge based data system.  Here we attempt 

to map the research activities outlined by Prof. Kriton Curi in his life time, 

with the information needs of the education of environmental engineers by 

creating a knowledge based data system (See Table 5.)  

Table 5. Classification of Publications on Engineering 

Area Example * Period 

Water Pollution Bacteria Filtering 1967-82 

 Determination of T90  

Soil Pollution Anaerobic Digestion 1983-96 

 Sanitary Landfill  

Today it is possible to discuss the introduction of an environmental 

assurance scheme that will protect individuals, companies and the 

environment from the changes in the ecology. As an example of such a 
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scheme, the case of citizens living near power lines can be mentioned: there 

is now evidence that electromagnetic forces affect human health. 

Environmental engineering priorities have been oscillating between water, air 

and soil pollution depending on public demands. All three areas of concern 

have similar research patterns: detection, treatment, protection, recovery, 

handling and disposal. 

CONCLUSION 

Our experience has shown that the involvement of the stakeholders in the 

collaboration needs an institutional framework. A board of directors including 

ex-officio members from different sectors of the society could help the 

administration in developing sound polices for the future. One of the most 

pressing issues is a collaboration protocol where the implementation of 

property rights that emerge from research activities is assured. We hope that 

the ideas discussed here will resonate well with our colleagues (Inelmen, 

1996).  
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