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FOREWARD

Studying Engineering. A Road Map to a Rewarding Career is a
breakthrough book. Engineering educators who teach Introduction to
Engineering courses having a student development focus often face a
dilemma. If they choose a text written for a university-wide freshman
orientation course, the material probably does not address the specific
needs of engineering students. If they choose to conduct the course
without a book, they can spend an inordinate amount of time finding
supporting material for each topic to be covered.

Studying Engineering has been written to serve as a change agent
within engineering education. It should encourage engineering faculty, as
they undertake major revisions in the freshman year curriculum, to
seriously consider inclusion of subjects such as professional development,
academic success strategies, personal development, and orientation to the
engineering education system. These subjects are each important to
engineering student success, and in this work, they are presented in a
readable, perceptive and thought-provoking manner.

Studying Engineering describes behaviors and attitudes critical to
engineering student success. One of the unique qualities of this book is
the manner in which it leads students through the “how to” process of
changing their behavior so as to become more effective at the task of being
engineering students and practicing engineers.

Studying Engineering is a remarkable compilation of insights
developed by the author as engineering student, practicing professional,
engineering professor, and engineering dean over the past 30 years. The
book is filled with insightful, personal anecdotes that are certain to have an
impact on the reader. Studying Engineering should be a unique resource
to freshman engineering students, engineering educators, and, indeed,
anyone interested in gaining a better understanding of the engineering
education process.

Frank L. Huband

Executive Director

American Society for Engineering Education
Washington, D.C.



PREFACE

We aren’t born knowing how to be effective. We learn how. We
learn from our parents, from our teachers, from our peers, and from
supervisors and mentors. We learn from workshops and seminars, from
reading books, and from trial and error. Developing our effectiveness is a
life-long process. Sometimes we get more help than other times. For
example, when we join an organization as a professional, we generally
receive lots of help. The organization benefits if we are successful, and so
it takes steps to ensure that we are.

Industry executives are well aware that new engineering graduates
have a long way to go before they can “earn their salary.” New
engineering hires are thus provided with formal training, on-the-job
training, close supervision, progressively more challenging assignments,
rotating work assignments, and time to mature.

Strangely, when new students (or, in fact, new faculty) come to the
university, they are left primarily on their own to figure out how to be
successful. Academic organizations seem more interested in evaluating
their newest members than in doing things to ensure that they succeed.

Within engineering education, this “sink or swim” approach is not
working. Only about forty percent of students who start engineering study
ever graduate. Most drop out, flunk out, or change their majors. And
many of those who do graduate fail to work up to their full potential.

Even deans of engineering need training. As a new dean, I had four
separate consultants in for two days each to teach me (and my school’s
faculty) how to be effective in preparing for our upcoming accreditation
process. In addition, I have participated in formal training in personnel
management, fund raising, Total Quality Management, computer
technology, and teaching methods.

If new engineering graduates and new engineering deans need
orientation, training, mentoring, and time to mature to be effective, how is
it that as engineering educators we expect our students to know how to go
about the task of engineering study the day they arrive?

Sometimes it appears that we don’t want our students to succeed.
We seem to go out of our way to avoid helping our students learn to be
effective. Our view of subjects like professional development, academic
success strategies, personal development, and orientation is that they are
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X Studying Engineering

not “academic.” We are reluctant to find room for them in our already full
curricula.

But it even goes further than that. We sometimes seem pleased by
the fact that many of our students don’t succeed. We find satisfaction in
the view that “not everyone can be an engineer.” Our approach is to put
up a difficult challenge and believe that we have done a service to the
profession by “weeding out” those who don’t measure up. We tend to
hold the black-and-white view that “some have it, and some don’t.”

If it were true that some students have it and some don’t, then it
probably wouldn’t make sense to devote time and effort to helping
students develop the skills they need to succeed. It wouldn’t make a
difference anyway. But this is one heck of a view for educators to have.

The good news, however, is that engineering education in the United
States appears to be undergoing a revolution. We are in the process of a
shift from the “sink or swim” paradigm to one of “student development.”
Engineering colleges all across the nation are revising their freshman year
curricula with the primary goal of enhancing student success.

Although much of this curricular change involves moving more
engineering content in areas such as design, graphics, computing, problem
solving, and creativity into the freshman year, I hope that many
engineering programs will find room for the “student development”
content of this book in their freshman year curriculum.

The basic premise of this book is that a small amount of time spent
working with students on how to be effective early on can have an
enormous payoff through the remainder of their college experience.

Chapter 1 lays the foundation for the entire book by putting forth
three keys to success in engineering study: 1) determination; 2) effort; and
3) approach. These keys to success are followed by three models which
will help students understand what is meant by a quality education and
how to go about getting that education.

Chapter 2 addresses the subject of professional development. One of
the primary purposes of the chapter is to motivate students through an
increased understanding of the engineering profession and an increased
awareness of the rewards and opportunities that will come to them if they
are successful in graduating in engineering.

Chapter 3 addresses those strategies and approaches that are essential
to academic success. Strategies for utilizing important resources including
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fellow students and professors are discussed and study skills that are
particularly important in math, science, and engineering courses are put
forth.

Chapter 4 focuses on the important subject of personal development.
A Student Success Model is presented to assist students in understanding
the process of making behavioral and attitudinal changes essential to
success in engineering study. Sections on Maslow’s Hierarchy of Needs,
self-esteem, Meyers-Briggs, and Herrmann Brain Dominance Instrument
assist students in understanding themselves as well as others. Important
personal development topics of personal assessment, communication
skills, and health and wellness are included in this chapter.

Chapter 5 addresses four extracurricular activities that can greatly
improve the quality of a student’s education: 1) student organizations; 2)
engineering projects; 3) pre-professional employment; and 4) service to
the university.

Chapter 6 provides an orientation to the engineering education
system including faculty, curriculum, students, facilities, administration,
and institutional commitment. Academic regulations, student ethics, and
opportunities for graduate education are also covered in this chapter.

This book is ideally suited for use in an /ntroduction to Engineering
course that has a “student development” objective. However, the book can
be used in a variety of other ways. Students can read the book prior to
entering the university, perhaps in conjunction with summer orientations
or summer bridge programs. Much of what is in the book has direct
application to the community college experience, and the topics that are
specific to the four-year university experience can provide community
college students with a preview of what they will encounter when they
transfer to four-year institutions.

The book may be of interest to other audiences as well. High school
students considering engineering as their college major will find the book
useful. Engineering faculty can turn to it as a resource for ideas they can
convey to students in formal and informal advising sessions or in the
classroom. Deans of engineering have indicated that the book contains
material to help them prepare talks they give to high school students and
freshman engineering students.

This book has been the outgrowth of more than twenty years of
teaching Introduction to Engineering courses. Much of the material was
developed through brainstorming exercises with students. My greatest
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thanks to the many students who contributed to the development of the
ideas in this book.

Some of the material in the book was originally published as four
articles in the National Society of Black Engineers Journal and then
republished by the National Action Council for Minorities in Engineering
(NACME) as a widely distributed monograph titled “Academic
Gamesmanship: Becoming a ‘Master’ Engineering Student.” My great
thanks to Bill Bowers, then editor of the NSBE Journal, and to Ronni
Denes, Vice President for Communications at NACME, for their early

support of my work.

Many people have contributed directly or indirectly to the creation of
the book in its current form. The first draft was written under contract
with Benjamin/Cummings and was scheduled to be a module in their new
customized text The Engineers Toolkit. Eventually, by mutual agreement,
it was deemed too comprehensive to be a module in that text. My thanks
go to Jennifer Young and Denise Penrose of Benjamin/Cummings for
giving me the incentive to write the book.

Thanks also to my partner Martin Roden for encouraging me to self-
publish the book and for his invaluable role in making it a reality.

George Beakley at Arizona State, Lee Gassert at CSU Northridge,
and Alexander Astin at UCLA provided me with the models that form the
heart of Chapter 1.

Don Dorsey at CSU Northridge taught me much of what I know
about personal development and led me to the Student Success Model
presented in Chapter 4. Thanks also to Dale Skillman, formerly of
College Survival Inc., and Richard Felder of North Carolina State for
helping me appreciate the importance of differences in thinking
preferences and learning styles.

The book was the outgrowth of a National Science Foundation
curriculum development project titled “Improving Student Success
through a Model ‘Introduction to Engineering’ Course.” Thanks to Karen
Frair, who was initial program officer at NSF, and to Laura Carlson-
Weiner of my staff, who handled the administration of the project so ably.
My greatest thanks go to the individuals who participated in the project
and brought forth their experience and ideas. These include Joy Pauschke,
Dick Lance, Jeanine Ingber, Dave Hartman, J.P. Mohsen, Soro Nnaji, Dan
Gerbec, Joanne Wilson, Ken Dozier, Milton Randle, Ron Miller, Ricardo
Maestas, Tim Greene, Tom Enneking, and Morris Farr.
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Thanks also to the many individuals who reviewed early drafts of the
book and provided valuable suggestions. Included in this group are Blue
Keane, Ken Dozier, Irving Kett, Ken Sawyers, Steven Borgelt, Charlotte
Behm, Dianne Martin, Andrew Milne, Dale Skillman, Veeder South, Don
Maurizio, and Isidro Rubi.

My appreciation also to several individuals who piloted a complete
draft of the text during the 1994/95 academic year and provided valuable
feedback from their students. These include Madeleine Fish at CSU
Sacramento, Jo-Ann Panzardi at Evergreen Valley College, Milton Randle
and Ken Dozier at Cal State L.A., and Gretchen Van Meer at Northern
Illinois University. Particular thanks go to Bob Stevenson at East Los
Angeles College, who not only piloted the book but served as an
enthusiastic advocate for it with all those he came in contact with.

Several individuals made significant contributions to the production
of the book. Great thanks to Dave McNutt for the wonderful cover design.
Thanks also to Bill Greenelsh for his help with the graphic layout. Thanks
also to William Gehr, President of Legal Books Distributing, Tom
Satorhelji, Manager of the Student Book Mart & Copy Center, and Tim
Priebe, owner of Standard Brands Paper, for their valuable assistance in
the printing and distribution of the book.

Finally, I would like to acknowledge some individuals who have
inspired me by their unique combination of clarity of thought and
unwaivering dedication to making the world a better place: Paul
MacCready, Alexander Astin, John Gardner, Dale Carnegie, Al
Richardson, Bob Finnell, Uri Treisman, Jesse Jackson, Rodrigo Garcia,
Richard Felder, and Gene Wilson.

Lastly, I would like to acknowledge my wife, Kathy Landis, who
wrote the excellent sections on Communication Skills in Chapter 4 and
who provided invaluable advice and editing throughout the process of
developing the book.

Raymond B. Landis
Burbank, California
June, 1995
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