
reactions in a CSTR. 

In the first chapter of the second part of the book, Chapter 
14, the widely studied Belousov-Zhabotinskii (BZ) system, 
as an example of a solution-phase reaction, is considered. 
First, background information on the BZ oscillations, 
its chemical mechanism and its simplified three-variable 
model (e.g., the Oregonator) is given. Then the relaxation 
oscillations of the Oregonator are analyzed in some detail 
using the techniques developed in Chapter 5. The BZ 
oscillations in flow reactors are considered next, introducing 
the issue of bistability. The chapter is completed by the 
analysis of the minimal bromate oscillator, where the or­
ganic substrate is omitted. 

Chapter 15 presents results for several gas-phase combus­
tion reactions. In particular, hydrogen, carbon monoxide and 
acetaldehyde oxidations are considered. 

Indeed, the book reaches the dual aim stated by the authors 
in the Preface. On one hand, it encourages more chemists "to 
be less afraid of mathematics" by guiding the reader through 
the colorful zoo of non-linear dynamics, using simple ex­
amples while avoiding the presentation and discussion of 
theorems in rigorous mathematical terms. On the other hand, 
those more familiar with the mathematical tools will find a 
new opportunity to appreciate the richness of "the chemical 
world" in terms of non-linearities. 

The approach adopted throughout the book is rather 
pragmatic. A clear indication of this attitude is in an intro­
duction to each chapter. It does not contain the usual list of 
material treated in the chapter, but rather a list of items 
which the reader should be able to accomplish "after a care­
ful study of the chapter." 

In presenting each new dynamic phenomenon, first a nu­
merical example is presented in order to illustrate the physi­
cal picture, and then the mathematical tools for developing 
an exhaustive analysis are described. The reader is never 
involved in rigorous, high-level mathematical discussions, 
while the mathematical developments are reported in full 
detail. This permits smooth reading. 

In the more complex area of spatially distributed reaction­
diffusion systems, the emphasis is placed on the representa­
tion of the various possible dynamic behavior. The descrip­
tion of the mathematical tools needed for the their determi­
nation becomes inevitably more vague. 

The effort expended in relating the mathematical behavior 
to the physico-chemical basis of the system is indeed re­
markable. For this, the authors analyze in parallel two differ­
ent models whose non-linearities arise from two different 
sources. In the autocatalator, which has been introduced and 
widely studied in the literature by the authors, the non­
linearity is in the cubic autocatalytic step. This model has 
the merit, over the classical Brusselator and Oregonator, of 
providing probably the best compromise between sirnpli-
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city and richness of dynamic behavior in an isothermal 
closed system. In the non-isothermal model , where two irre­
versible first-order reactions are considered, the exotic dy­
namic behavior arises from the interaction of the reaction 
thermal effects with the non-linear Arrhenius dependence of 
the kinetic constant. 

On the whole, this book provides an easy and convenient 
entry into the difficult area of non-linear dynamics. While 
there are not many independent courses existing which could 
use this book as a text, it could certainly be used as a 
supplementary text for graduate-level applied mathematics 
and reaction engineering courses. It is most certainly a valu­
able reference for all who are interested in the dynamics of 
reaction processes. 0 
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Teaching Engineering, by Wankat and Oreovicz, covers 
all aspects of teaching engineering and does it in a clear and 
concise manner. The text evolved out of an engineering 
graduate course on educational methods taught at Purdue 
University and a project funded by the National Science 
Foundation. Materials from the text have been successfully 
used in faculty-training courses given through the American 
Society for Engineering Education as well as through other 
organizations. 

Although it is oriented toward helping a new faculty mem­
ber to become an excellent and efficient teacher, the text can 
also be quite useful for any engineering educator, and can be 
used as the textbook for a graduate course for students who 
are considering teaching as a career. The text can be used by 
any engineering discipline and would certainly be suitable as 
a resource for faculty outside of engineering. 

The book is written in a pragmatic "how-to" style. This 
method of concept-presentation allows an instructor to eas­
ily follow the points made on any of the various subjects. 
Educational philosophy is incorporated when appropriate, 
and extensive references are given for those who want more 
information on a particular topic. Each chapter is effectively 
divided into subsections and concludes with chapter com­
ments, summary and objectives, homework problems, and 
references. 

The first chapter, "Introduction: Teaching Engineering," 
Continued on page 43. 
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REVIEW: Teaching Engineering 
Continued from page 29. 

sets the tone for the book by describing the importance of 
teaching. An overview of the components of good teaching 
is presented along with a list of learning principles. 

Chapter 2 focuses on efficiency, which is important 
for faculty in both teaching and research. Since most 
faculty have a myriad of responsibilities, this chapter helps 
by dealing with topics such as setting goals, establishing 
priorities, and maintaining "to-do" lists, so that efficiency 
can be increased. 

Chapter 3, "Designing Your First Class," is an excellent 
step-by-step guide for any new assistant professor and leads 
the reader into the following chapters for more detailed 
information. Course objectives and textbooks are the subject 
of Chapter 4; the topics include taxonomies of educational 
objectives, teaching approaches, textbook selection, and ad­
dressing ABET course requirements. 

Chapter 5 covers problem solving and creativity, both of 
which have been the focus of many engineering studies over 
the years. Development of effective problem solving strate­
gies is very important to an engineering student's success 
and the subject is concisely presented here. Teaching stu­
dents to be creative is also addressed. This chapter has a 
particularly thorough reference listing. 

Chapter 6 describes lecture format and style. Since lectur­
ing is by far the most popular style of teaching engineering, 
this chapter is quite important-improving one's lecture style 
significantly benefits any course. The chapter treats topics 
such as the advantages/disadvantages of lecturing, improv­
ing lecture content, organization, performance aspects, and 
interaction with students. The problem of how to effectively 
teach large class sizes is also addressed. 

Chapter 7, "Nontechnological Alternatives to Lecture," 
presents some options to the lecture format, such as discus­
sion, cooperative group learning, panels, debates, and "quiz 
shows, "-all of which are used in other educational fields . 
Independent study, mastery learning, and self-paced instruc­
tion are also covered. 

"Teaching with Technology," Chapter 8, describes some 
of the delivery techniques useful to teaching. The delivery 
medias profiled include television and video, and comput­
ers. The audiotutorial method is also mentioned. 

"Design and Laboratories" are featured in Chapter 9. Both 
topics are quite important to engineering education and are 
crucial to the accreditation process. Although they are not 
extensively covered in this chapter, they are effectively sum­
marized. General aspects of incorporating design throughout 
the curriculum, as well as teaching design projects, are pre­
sented. Laboratory structure for different student levels is 
also reviewed. 
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Chapter 10, "One-to-One Teaching and Advising," cov­
ers listening skills, tutoring and helping students, and 
advising and counseling strategies. Proper advising of re­
search students from undergraduates through doctoral 
candidates is presented. 

Chapter 11 reviews the various aspects of "Testing, Home­
work, and Grading," while Chapter 12 explores "Student 
Cheating, Discipline, and Ethics." It is designed to assist 
faculty in preventing cheating and also addresses how to 
incorporate the subject of ethics into the curriculum. 

"Psychological Type and Learning," Chapter 13, focuses 
on the natural differences among students which need to be 
considered when teaching plans are made and in the teacher's 
interactions with students. Both Piaget's and Perry's theories 
of cognitive development and their application to engineer­
ing education are presented in Chapter 14. Learning theories 
are explained in more detail in Chapter 15, which includes 
further discussion of learning and teaching styles, Kolb's 
learning cycle, and student motivation. 

"Evaluation of Teaching" is covered in Chapter 16, and 
topics ranging from promotion and tenture to professional 
development are mentioned in Chapter 17. Information for 
graduate students interested in finding an academic position 
is presented in Appendix A, and a sample outline for a 
course on teaching is presented in Appendix B. 

Overall, this is an excellent book. It brings together all the 
topics necessary for developing as a superb teacher. The 
authors incorporate a significant amount of material into the 
370 pages and do so in a way that is easy to follow and to use 
for improving one's performance as an engineering educator. 
I am sure that students would want to see this book on the 
professor's required reading list for next semester! 0 
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In the Preface, the editor of this handbook describes it as 
"up-to-date" and "presented by world authorities in their 
specialties." That statement is, perhaps, only half-accurate. 
Many of the contributors are certainly the grand old men in 
their respective areas-but the overside of the title page 
notes that the contents of this volume were previously pub­
Continued on page 57. 
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