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PREFACE 
 
 
 
 
In this volume we present the ninth edition of the iNEER Innovations Series. The articles 
illustrate approaches that have been demonstrated as useful in the education of engineers 
for the globalized society of the 21st century.  

It is hoped that the chapters to follow will stimulate the readers’ interest to launch 
further pursuits either on their own or through collaborative teaming. Experience has 
shown that innovations can be the cornerstone for further innovations when cooperative 
partnerships are involved. Partnering with experts also allows one to save time and 
money and avoid unnecessary repetitions.   

The authors in the chapters of the book are the leading experts in the respective fields 
being discussed. These authors describe work being pursued in a wide range of 
institutions from around the world.  The seventy-six experts who have contributed their 
work in the thirty-two peer-reviewed articles in this volume are from Australia, Austria, 
Czech Republic, Canada, Ireland, Malaysia, Norway, Poland, Portugal, Puerto Rico, 
Russia, Slovak Republic, South Africa, USA and Venezuela.  

Their subjects deal with recent advances in tools and methods for engineering 
education, computer-based learning, assessment, industry-academia cooperation, and 
phenomena and processes that affect teaching at technical universities all over the world. 

DEVELOPMENT OF TOOLS AND METHODS 

Several of the chapters in this book deal with harnessing technology in advanced 
engineering programs and modules. In Chapter 1, Gerhard Hillmer of the Management 
Center Innsbruck (MCI) in Austria describes education innovations that link engineering 
with management. He outlines an integrated study program offered for BSc and MSc 
studies in Engineering. The program is created in response to a growing demand for 
engineers who have not only excellent technical competence in their field of 
specialization but also a general understanding of business administration, management 
and the issue of leadership.  

Valdez et al. (2) explain how cooperative learning concepts are implemented in 
Portugal and how they help students to work with electric power systems security 
problems.  

Education in electric circuits at the University of the Witwatersrand in South Africa 
is covered by Gibbon (3) with emphasis on an inductive learning style that, when 
combined with the addition of two laboratory tasks, led to an improved learning 
environment for students, resulting in a 28% improvement in the pass rate from 2006 to 
2007.   
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At the Universiti Putra Malaysia in Selangor, Malaysia, Azau et al. (4) have 
developed a method that they call continuous-grouped-self-learning. Using a mock 
teaching oriented assessment, the method promotes group work, and a better 
understanding and appreciation of engineering courses by students, and gives them an 
increased sense of responsibility, self-confidence, and competitiveness.   

From the U.S., the Colorado School of Mines, an institution known internationally 
for leadership in engineering education, the team of Munoz and Skokan (5) outline a 
long-term study to understand issues such as what motivates students in an engineering 
design setting and how leadership contributes to it. The study is motivated by the need to 
address the broad variation of performance among student teams in solving open-ended 
design problems.  

Also from the U.S., Glenn et al. at Texas A&M University employ multidisciplinary, 
freshman-senior multilevel applied research projects to promote retention of students and 
to prepare them better for their careers. Their work is based on a testbed of interacting 
robots outfitted with actuators and sensors (6).  

In Chapter 7, Jerzy Moscinski, a member of the Department of Automatic Control, 
Electronics and Telecommunications and Computer Science at Silesian University of 
Technology in Poland, analyses the general trends in the application of tools and methods 
in engineering education, and discusses their effects on the quality of engineering 
education.  

COMPUTER BASED LEARNING IN HIGHER EDUCATION 

From the University of Ulster in Northern Ireland, UK, Uhomoibhi (8) gives an analysis 
of pedagogical issues, student engagement, and assessment with respect to the 
implementation of e-learning in engineering education. Relating pedagogy to existing 
strategy and policy, he shows that what leads to a successful implementation of e-
learning in engineering education are creative learning design and learning activities that 
enable students to collaborate online, avoid being isolated, share information with others, 
and solve problems.  

Illarionov et al. (9) present an interesting example of a remote laboratory for 
engineering education and research in Russia. Known as the Remote Access Laboratory 
for Robotics, the system is available for use by students at N.E. Bauman Moscow State 
Technical University and other Russian universities, by use of modern remote access 
technology. In addition to practical education in robotics, theoretical issues are also 
considered.  

Schauer et al. (10) describe a collaborative effort between universities in Czech 
Republic and Slovak Republic on computer-based laboratory teaching in physics. This 
was implemented in the original Internet School Experimental System in Czech Republic.  

In a related chapter, Schauer et al. extend the discussion on the teaching of physics 
(11) and concentrate on a new strategy using case studies of real world phenomena to 
explain generalized laws of physics and their consequences.  

At Old Dominion University and East Carolina University in the U.S., Chaturvedi et 
al. (12) have successfully used computer-based active learning tools for simulating 
thermal performance of steam power generation cycles.  

In Europe, a collaborative effort between Swedish and Norwegian institutions has 
led to development of an extensive internet based-learning program for geographical 
information, as reported by Ossiannilsson and Sponberg in Chapter 13. 
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INNOVATIVE CONCEPTS IN TEACHING AND ASSESSMENT 

In Chapter 14, Tully deals with the teaching of mathematics by using the Infinity Project 
to stimulate interest in mathematics among students in Ireland. Joint work in Portugal at 
the Instituto Superior de Engenharia do Porto and the University of Trás-os-Montes e 
Alto Douro has led Viegas et al. (15) to employ contextualized and active learning to 
implement curriculum innovation in physics. Using an e-learning platform, the new 
approach allows students to monitor their own progress and maintain contact with the 
teachers.  

Creative pursuits in engineering education can be both fun and professionally 
rewarding, as shown by the work of Derjani-Bayeh and Olivera-Fuentes at the Simón 
Bolívar University in Venezuela. In an article (16) that is informative and educational, 
these authors explain how they employ science fiction settings and ideas to teach 
chemical engineering principles and processes. They discuss the general implication of 
science fiction as a tool in education, with reference to the work of popular novelists such 
as Asimov, Clement, Verne, Clarke, and Sheffield.  

In the U.S., Moaveni and Chou (17) at Minnesota State University use a holistic 
approach to introduce engineering mechanics to freshmen students. They stress the need 
for students to be exposed early to mechanics in a holistically, whereby concepts of 
statics, dynamics and strength of materials are combined in the same course.  

As arbiters of student performance, few engineering faculty receive proper training 
on moving from raw test scores to assignment of final grades. This is precisely the topic 
covered in Chapter 18 by Ieta et al. (18). They discuss the results of a collaborative effort 
between U.S. and Canadian universities and present possible options and associated 
challenges in scaling raw scores in engineering education.  

In a related chapter, Pioro (19) of North Carolina A&T University treats electronic 
assessment based on personal response devices commonly known as clickers. She 
concludes that computer-based tests employing clickers with MS Power Point 
presentations of multiple-choice questions may be used with success in place of 
traditional paper-and-pencil tests.  

FOUNDATIONS FOR ACADEMIA – INDUSTRY PARTNERSHIP 

Nichols and Evans (20) of the University of Texas – Austin describe a very interesting 
pilot program connecting the education of engineers and the commercialization of 
university technology – thus aiming at enhancing entrepreneurship among engineering 
students.  

In Chapter 21, Dubikowsky and Goodrich (21) recount their experience in working 
with industry practices and design for safety, and preparing graduates for careers in 
aviation. 

From Victoria University in Australia, Simcock et al. (22) share their experiences in 
implementing the problem based learning paradigm, focusing on the interaction between 
students and industry as well as with community organizations. 

The emphasis by Norwegian technical universities on the teaching of 
entrepreneurship is highlighted by Gjengedal et al. (23), in which they provide an 
interesting analysis of the work at the University of Tromsø, where a course on the 
subject has been developed for the second year of engineering study.    
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At the University of Puerto Rico in Mayaguez, a similar program led to the Global 
Clinic in Biotechnology, a partnership between university and industry that is depicted by 
Bright et al. in Chapter 24. At Wayne State University in Detroit, the auto capital of the 
U.S., Liao et al. (25) focus on “green transportation” to create a link between engineering 
education and ecology. The center-piece there is an integrated learning system for hybrid 
vehicle technology.  

GLOBAL TRENDS AND PHENOMENA IN ENGINEERING EDUCATION 

Duan (26) presents an interesting case study in which the subject of a partnership 
between a state college and local high schools in the U.S. is described. The perspectives 
and expectations of high school students on their future careers in science, engineering 
and technology are explored and quantified.  

Carpinelli et al. (27) follow with an analysis of the interest by higher education 
institutions to allow students to enrol in college courses while completing their high 
school studies. Simcock et al. (28) continue to pursue their interest in Problem Based 
Learning by developing academic staff awareness of learning styles, communication 
competency and assessment in PBL.  

Confronting the problem involved in learning to design, Svihla et al. (29) chronicle 
the experiences of several design teams, dwelling on how they interact with their mentors 
and with each other within their teams.  

In a second chapter from the Colorado School of Mines in Colorado in the U.S., the 
concern of Skokan et al. (30) is on a topic of increasing interest at many institutions, 
namely, a curriculum development in the field of energy. In this case the curriculum of 
interest at is intended for use by Native American tribal colleges. The said curriculum 
includes a land surveying class and a class on introduction to engineering, as well as 
classes in wind and solar energy, and energy resources. 

In one of the few single-author chapters in this volume, in Chapter 31, Simcock of 
Victoria University in Melbourne, Australia, shares his view on the role of accreditation 
bodies in creating and maintaining a global engineering identity. He explores in broad 
terms the whole meaning of such an identity and, indeed, on the future of globalization.   

Closing out the chapters in this book is another single-author chapter on yet another 
timely topic. From the U.S., the epicentre of the current global economic downturn, 
Abata (32) examines its short- and long-term impact. He discusses the results of an 
informal survey of leading U.S. experts in engineering education, and concludes that the 
need for cooperation among engineering educators worldwide is more important than 
ever.   
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