TABLE OF CONTENTS

Preface (Excerpted from First Edition)
Preface to the Third Edition

Chapter 1. Keys to Success in Engineering Study

Introduction
1.1 You Can Do It!

Poorly Prepared Students Have Succeeded
Highly Qualified Students Have Failed
What Makes the Difference?

1.2 What is "Success"?

Goal Setting
Strengthening Your Commitment

1.3 Keys to Success in Engineering Study

Effort - "Work Hard"
Approach — "Work Smart"
Attitude - "Think Positively"

1.4 Models for Viewing Your Education

Attributes Model
Employment Model
Student Involvement Model

1.5 Structure Your Life Situation

Living Arrangements
Part-Time Work
Influence of Family and Friends

Summary
References
Problems
Chapter 2. The Engineering Profession
Introduction
2.1 What Is Engineering?
Learning More about Engineering

PAGE
Xi

Xiii



i Studying Engineering

PAGE
2.2 The Engineering Process 37
Your Alarm Clock Is an Example 38
The Engineering Design Process 38
2.3 Case Study: Solar-Powered Electric Vehicle 39
Customer Need or Opportunity 40
Problem Definition and Specifications 40
Data and Information Collection 41
Development of Alternative Designs 41
Evaluation of Designs and Selection of Optimal Design 42
Implementation of Optimal Design 44
Nuna 3 Team Wins 2005 World Solar Challenge 44
The Needs for Engineering Design Are Boundless 45
2.4 Greatest Engineering Achievements of the 20™ Century 46
2.5 Rewards and Opportunities of an Engineering Career 48
1. Job Satisfaction 49
2. Varied Opportunities 50
3. Challenging Work 53
4. Intellectual Development 53
5. Social Impact 54
6. Financial Security 55
7. Prestige 56
8. Professional Environment 58
9. Understanding How Things Work 59
10. Creative Thinking 59
2.6 Engineering Disciplines 61
Electrical Engineering 63
Mechanical Engineering 66
Civil Engineering 69
Computer Engineering 71
Chemical Engineering 76
Industrial Engineering 77
Overview of Other Engineering Disciplines 79
2.7 Engineering Job Functions 84
Analysis 84

Design 84



Table of Contents

PAGE
Test 84
Development 85
Sales 85
Research 86
Management 86
Consulting 86
Teaching 87
2.8 Employment Opportunities 88
Organization of Industry in the United States 89
Manufacturing Subsectors 93
Service Sectors 94
2.9 Important Fields for the Future 96
Manufacturing Frontiers 98
Information and Communication Systems 98
Smart and Engineered Materials 98
Bioengineering 99
Civil Infrastructure Systems 99
Homeland Security 99
Improved Health Care Delivery 100
Nanotechnology 100
Advanced Environmental Technologies 100
Sensors and Control Systems 101
2.10 Engineering as a Profession 101
Professional Registration 102
Professional Societies 104
Summary 105
References 106
Problems 108
Chapter 3. The Teaching/Learning Process 114
Introduction 114
3.1 What is Learning? 115
Cognitive Learning 115
Psychomotor Learning 117

Affective Learning 117



iv Studying Engineering

PAGE

3.2 How Do We Learn? 118
Receiving New Knowledge 118
Processing New Knowledge 119
Index of Learning Styles Questionnaire 119

3.3 Metacognition — Improving Your Learning Process 120
3.4 Learning is a Reinforcement Process 122
3.5 Understanding the Teaching Part 124
Teaching Styles 125
3.6 Mistakes Students Make 129
3.7 Don’t Be Hung Up on the Idea of Seeking Help 131
3.8 Academic Success Skills Survey 132
Summary 133
References 133
Problems 134
Academic Success Skills Survey 138
Chapt 4. Making the Most of How You Are Taught 141
Introduction 141
4.1 Early Course Preparation 142
Using the Course Syllabus 143
Acquiring Textbook and Other Materials 144
4.2 Preparing for Lectures 144
4.3 During Your Lectures 145
Sit Near the Front 145
"Be Here Now" 146
Listening Skills 146
Note-Taking 147
Asking Questions in Class 149
4.4 Making Effective Use of Your Professors 151
Important Roles for Your Professors 152
Take Responsibility for Winning Over Your Professors 153
Understanding What Your Professors Do 158

Communicating with Professors by E-Mail 159



Table of Contents

PAGE

4.5 Utilizing Tutors and Other Academic Resources 160
Tutoring 161
Recitations/Problem Solving Sessions 161
Other Important Academic Resources 161
Summary 162
References 163
Problems 163
Chapt 5. Making the Learning Process Work for You 167
Introduction 167
5.1 Skills for Learning 168
Reading for Comprehension 168
Problem Solving 172

5.2 Organizing Your Learning Process 174
"Take It As It Comes" 175
Procrastination 175
Mastering the Material 177
Learn to Manage Your Time 180
Priority Management 184
5.3 Preparing For and Taking Tests 186
Preparing for Tests 187
Test-taking Strategies 188
5.4 Making Effective Use of Your Peers 188
Overview of Collaborative Learning 189
Benefits of Group Study 191
Frequently Asked Questions 193
New Paradigm 195
Summary 196
References 197
Problems 198

Weekly Schedule Form 200



vi Studying Engineering

PAGE

Chapter 6. Personal Growth and Development 201
Introduction 201
6.1 Personal Development—Receptiveness to Change 202
Total Quality Management 203
"Personal” Total Quality Management 203
Student Development 204
Value Judgments on Our Actions, Thoughts, Feelings 205
Therapy and Counseling as Change Agents 208
Behavior Modification as a Process for Change 209

6.2 Making Behavior Modification Work for You 210
Step 1. Knowledge—"You Know What to Do" 210
Step 2. Commitment—"You Want to Do It" 213
Step 3. Implementation—"You Do It" 214
Barriers to Implementing Productive Actions 215
6.3 Understanding Yourself 216
Maslow's Hierarchy of Needs 217
Satisfying Your Need for Self-Esteem 220
Myers-Briggs Type Indicator (MBTI) 223
6.4 Understanding Others/Respecting Differences 226
Differences in Learning Styles and Personality Types 226
Ethnic and Gender Differences 227
Stereotyping Is Unnecessary and Unfair 229
Your Effectiveness in Cross-Cultural Communications 230
6.5 Assessment of Your Strengths and Weaknesses 231
Assessment Based on Attributes Model 231
Assessment Based on Employment Model 232
Assessment Based on Student Involvement Model 232
How to Do a Personal Assessment 233
Personal Development Plan 233
6.6 Developing Your Communication Skills 234
The Importance of Communication Skills 234
The Engineering "Discourse” 236
Employers Want More 237
The Engineering Student as Communicator: A Profile 237
Developing a Positive Attitude 238

A Plan to Improve Your Communication Skills 239



Table of Contents

Vii

6.7 Mental and Physical Wellness

Tips for Good Health
Balancing Work and Play
Managing Stress

6.8 Motivating Yourself

"No Deposit, No Return™
Jesse Jackson "Excel™ Message
Power of Positive Thinking

Summary
References
Problems

Chapter 7. Broadening Your Education
Introduction

7.1 Participation in Student Organizations

Engineering Student Organizations
Benefits of Participation in Student Organizations
Participation in Other Extracurricular Activities

7.2 Participation in Engineering Projects

Student Design Competitions
Technical Paper Contests
Design Clinics
Undergraduate Research

7.3 Pre-Professional Employment

Benefits of Pre-Professional Employment
Types of Pre-Professional Employment
How Do You Measure Up?

Preparing Yourself for a Job Search
Identifying Employment Opportunities
Applying for Positions

Following Up on Interviews

6.4 Putting Something Back

Providing Feedback
Serving as an Ambassador
Helping Other Students

PAGE

241

241
242
242

244

246
247
247

249
250
252

257
257

258

259
262
264

264

265
269
269
270

271

271
272
275
276
279
283
285

285

287
287
288



viil Studying Engineering

PAGE

Summary 289
References 290
Problems 290
Chapter 8. Orientation to Engineering Education 295
Introduction 295
8.1 Organization of Engineering Education 296
Overview of Engineering Education in the U.S. 296
Organization of the Engineering Unit 297
Position of the Engineering Unit in the University 297
8.2 Community College Role in Engineering Education 298
Engineering Technology 299
Articulation and Course Selection 300
Advantages of Starting at a Community College 300
Applicability of This Book to CC Students 301
8.3 The Engineering Education System 302
Criterion 1 - Students 302
Criterion 2 - Program Educational Objectives 303
Criterion 3 - Program Outcomes and Assessment 303
Criterion 4 - Professional Component 304
Criterion 5 - Faculty 305
Criterion 6 - Facilities 305
Criterion 7 - Institutional Support/Resources 306
Criterion 8 - Program Criteria 306
Conclusion 306
8.4 Academic Advising 307
Quality of Advising Can Be a Problem 308
Take Personal Responsibility for Getting Advising 308
8.5 Academic Regulations 310
Academic Performance 311
Recognition for Academic Performance 313
Enrollment Policies 314

Student Rights 317



Table of Contents

8.6 Student Conduct and Ethics
Academic Dishonesty
8.7 Graduate Study in Engineering

Benefits of Graduate Study in Engineering
M.S. Degree in Engineering

Ph.D. Degree in Engineering

Full-Time or Part-Time?

How Will You Support Yourself?

8.8 Engineering Study as Preparation for Other Careers

Master of Business Administration (MBA)
Law
Medicine

Summary
References

Problems

Appendices
Appendix A — 21 Definitions of Engineering
Appendix B — Greatest Engineering Achievements

Appendix C — Engineers Among World’s Wealthiest
Index

PAGE

319
321
324

324
324
325
325
326

326

326
328
329

330
331

332

335
338
342

345



Studying Engineering




