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Abstract 

 
Statement of Need: 
For students- Engineering undergraduate students are well prepared with engineering theory and 
fundamentals when they graduate but generally lack broader professional success skills.  This 
imbalance diminishes the likelihood that undergraduate students will have sufficient career 
development tools for the right job or graduate school decision by commencement. 
 
For engineering schools- ABET now requires proven technical as well as broader educational 
outcomes in their Criteria for Accrediting Engineering Programs specifically, Criterion 3, 
Program Outcomes, (a) though (k).  A sample of these required outcomes are (d) “an ability to 
function in a multidisciplinary teams”, (f) “an understanding of professional and ethical 
responsibility” (h) “the broad education necessary to understand the impact of engineering 
solutions in a global, economic, environmental, and societal context” and (k) “an ability to use 
the techniques, skills, and modern engineering tools necessary for engineering practice”. 
 
A Proven Engineering Professional Development Program (17 continuous years) that 
supplements technical courswork to meet both student and engineering school needs: 
 
Pre-employment success- includes step by step actions for engineering undergraduates to 
accomplish personal assessment and job-search skills to obtain career related co-op/internship 
employment and secure the best for them job offer when they graduate at the bachelor's Masters 
or doctoral level. 
 
Professional success- experts from industry and academia- includes essential engineering 
professional success subjects offering wisdom from appropriate industrial and academic experts.  
Presentation of professional success subjects enable engineering students to “hit the ground 
running” when they enter employment or graduate school.   
 
Co-op or internship experience- is strongly recommended for undergraduate engineers in order 
to gain career related, on-the-job experience enabling application of theoretical knowledge to 
achieve tangible project results. 
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Paper 
 

What does it take for a student to become an ideal engineering employment 
candidate now and during the next decade?  That is a question that all forward-thinking 
students and educators should be asking themselves.  An engineering education has to be 
outcome-oriented; that is, both students and institutions should have strategies to optimize the 
probability of students having a good job and career launch at commencement whether the 
bachelors, masters, or doctoral level. 
 
Professional Development needed to supplement engineering coursework 
 

Engineering undergraduate students are well prepared technically, but lack broader 
success skills when they graduate.  Evidence of this imbalance follows.  These “Major Research 
Findings” are evidence of the importance of business success skills as a supplement to standard 
engineering coursework. 
 

Major research and findings are taken from a National Society of Professional Engineers 
publication entitled Engineering Education Issues: Report on Surveys of Opinions by 
Engineering Deans and Employers of Engineering Graduates on the First Professional Degree.1  
 

“Preparedness for Practice: Engineering deans and employer respondents were asked to 
rate new engineers’ preparedness for practice in eight areas and then indicate the value their 
organization places on preparation in that area.  Figure 1 shows the results for each area.” 
 
 “With the exception of ‘Math and Science’ there appears to be a wide discrepancy 
between the value expectations of the employer and the extent to which their employees are seen 
to be well prepared.  This would further appear to reflect on the mismatch between curricular 
emphasis and employer expectation.  It must be recognized, of course, that math and science are 
without argument the key ingredients—at least in the lower division—of an undergraduate 
engineering education.” 
 

These research findings are, more than ever, valid today.  For proof of this one can 
Google search “engineering soft skills” and find hundreds of articles, speeches, and courses-- all 
designed to emphasize the reality that it takes a person with broad professional skills as well as 
technical competence to reach a full career potential and value to an organization. Accordingly, 
this paper contains important information for engineering students who expect to reach their full 
professional and life potential. 
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Employers Place a Premium on ‘Soft’ Skills 
 

Ted W. Hissey, Director Emeritus of the Institute of Electrical and Electronics Engineers 
(IEEE), has said, “Today's companies place a premium on individuals who develop, practice, and 
continue to improve certain extra, or ‘soft’ skills… In the past many engineers preferred taking 
individual responsibility for developing a product…Today, corporations want individuals who 
exhibit strong teamwork, global perspective, and multiplexing capability.”  Mr. Hissey based 
these observations on “interviews with industry executives and managers, industry savvy 
government leaders, and academic leaders from around the world… The consensus results 
indicate that engineers and scientists should understand the career enhancing value of soft skills 
to progress in today's global, open market economy.”  Mr. Hissey concludes “highly successful 
professional engineers are not only technically astute, but also possess some of the extra, or 
‘soft’ skills that many experts believe are becoming more critical for engineers and scientists 
today.”2

 
Engineering schools need to comply with ABET Inc.  
 
Our accreditation agency now requires proven technical as well as broader educational outcomes 
in their Criteria for Accrediting Engineering Programs. 
 
Following are relevant ABET’s Criterion 3, Program Outcomes which must be met for 
accreditation. 
(a)  An ability to apply knowledge of mathematics, science, and engineering 
(d)  An ability to function on multidisciplinary teams 
(f)  An understanding of professional and ethical responsibility 
(h)  The broad education necessary to understand the impact of engineering solutions in a global, 
 economic and environmental and societal context  
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(i)  Recognition of the need for, and an ability to engage in, life-long learning 
(j)  Knowledge of contemporary issues 
(k) An ability to use the techniques, skills, and modern engineering tools necessary for    
 engineering practice3

 
Our Response 
 

This paper proposes that engineering education will, because of logical and competitive 
factors, be drawn to a strategic plan for ideal engineering professional preparation.  That 
preparation will include the goal of a student having a right job when they graduate.  Moreover, 
it will include exposure to the professional requirements of an on-the-job engineer.  Going 
forward, this paper emphasizes the need for high-quality technical coursework, and then expands 
to a proposed strategy for students to not only land the right job but also receive early-start 
professional career information. Results competition is increasingly keen for both students and 
their institutions; this paper encourages students and schools to meet that challenge.   

 
The following “Keys to Success” are, and will become, important for any student to 

become an ideal engineering employment candidate. 
 
Key 1.  A solid technical engineering education- Specifically, students need a sound grasp of 
engineering theory and fundamentals from an accredited college engineering curriculum.  This 
includes the theoretical, applied lab, and computer knowledge to meet the technical requirements 
to be an entry level engineer.  The remainder of this paper should in no way be interpreted as 
diminishing the requirement for engineering students and professionals to be technically 
competent.  A solid foundation of technical coursework is essential for a practicing engineer. 
 
Key 2.  A four-year plan of career development- First-year engineering students need 
incentive and hope for their professional future, amidst the rigors of calculus and physics.  In 
fact, throughout all four/five undergraduate years, engineering students will profit from a plan 
for each year. Co-op universities often have a five-year academic program.   The four/five-year 
career development plan will be outlined at the conclusion of this paper.  
 

Key 2a.    A professional development course- This paper proposes a professional skills 
course or program designed for engineering students who want to complement their 
technical curriculum with employment/ professional preparation.  This includes 
engineering career planning, effective job search, and professional success subjects for 
transition from school to ready-to-start employment.  More details for this proposal will 
follow in this paper. 

 
Key 2b.  Co-op/internship experience- Career related, on-the-job experience allows 
students to apply theoretical knowledge to achieve evidence-based project results.  Co-op 
and internship programs provide great value, allowing students to gain exposure to real 
engineering employment situations and demonstrate their applied technical and teamwork 
skills.  An additional benefit for students is auditioning for a permanent job offer with 
their co-op or internship employer when they graduate. 
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A professional development course (Key 2a above) 
 

The School of Engineering and Applied Sciences, University at Buffalo (SUNY) has offered 
an Engineering Career Institute for the past 17 years. It is presented here as a course model to 
supplement engineering coursework, meet the needs of students’ career success and support 
engineering schools’ accreditation. The Engineering Career Institute (ECI) is a preparation for 
co-op employment course. ECI provides one academic credit for pre-employment classes with 
instruction on how to get the right job, culminated by presentations from experts from industry 
and academia who enlighten students on essential career success subjects. Dean Millar has taught 
the course for 17 years and has just written a textbook for ECI, Ready for Takeoff! -- A Winning 
Process for Launching Your Engineering Career, published by Prentice Hall/Pearson in August, 
2010.  This textbook will be used in future ECI classes.  The following syllabus is offered in this 
paper as a model for supplementing technical coursework with logical steps for getting a right 
job/career launch.4

 
Pre-employment Subjects-- can be taught in spring or fall semester.  Some subjects can be 

combined into one class, for example, the first three and last two subjects.  These subjects 
constitute a series of steps that students can take to ensure maximum probability of obtaining a 
co-op/intern job or position when they graduate. Emphasis is placed on providing students with 
comprehensive information so they can take self-initiated, competent action at each stage in the 
process.  Following is a summary of the pre-employment subjects. 

• Introduction to your plan of career development.  You are in charge of your future. 
• Self-analysis- to know yourself, and subsequently, sell yourself to an employer. 
• Market research of engineering opportunities- engineering functions/employment options 
• Your resume and cover letter-geared to obtain interviews with targeted employers. 
• Your universities career center- for career planning, job-search, campus interviews etc. 
• Organizing and executing your job search, including networking, Internet search, etc. 
• The successful interview-presenting your competence to a researched employer. 
• Follow-up action-after sending resumes and after interviews. ABC = always be closing. 
• Starting employment- your boss and you, learning the culture and professional etiquette. 
 
Professional Success Subjects-from Industrial and Academic Experts—the UB  

Engineering Career Institute (ECI) features classes at the end of the semester in these 
professional success subjects, taught by experts in each area.  For those schools where it is 
impractical to bring in this range of presenters, the Ready for Takeoff!  textbook offers the expert 
advice on each subject that is taught in the classroom.  The professional categories and subjects 
follow. 

 
Professional functions and opportunities- this part of ECI begins, as indicated, with an 

overview of industry- featuring three chief executive officers and two engineering directors who 
explain to students their perspectives of what it takes to be successful as an engineer.  The 
section continues with subjects of project management, value engineering, quality engineering, 
lean enterprise, engineering professionalism, and entrepreneurship, academic careers and 
graduate school, and becoming a global citizen. Each subject is very important to employers and 
engineers’ careers. Each topic gives wisdom of industrial or academic experts and how to apply 
the concepts. 
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• Overview of industry: executive panel- from 3 CEOs and 2 engineering directors 
• Project management-how to manage a project, by two project managers 
• Value engineering-including value analysis and its use for engineering optimization 
• Quality engineering-including Total Quality Management, Six Sigma and ISO 
• Lean enterprise-including the seven forms of waste and  five lean principles 
• Engineering professionalism, ethics, and responsibility-essential knowledge 
• Entrepreneurship-for those who want to start their own business 
• Academic careers and graduate school-advice from the Dean of Engineering 
• Becoming a global citizen-including an international academic experience 

 
Personal and professional success skills- This part of ECI completes the total engineering 

career launch information package by focusing on personal and professional success skills, the 
importance of which is introduced as a corollary throughout the Professional Functions and 
Opportunities section, above.  This final section of ECI also responds to the conclusion of the 
major research findings, earlier, “with the exception of ‘Math and Science’, and there appears to 
be a wide discrepancy between the value expectations of the employer and the extent to which 
their employees are seen to be well prepared.” 

• Self-reliance, planning, and time management- you are in charge 
• Empowerment and motivation- for peak performance of yourself and others 
• Interpersonal skills- dealing with people on the job 
• Teamwork in industry- being successful on engineering teams 
• Leadership- how to become an effective leader 
• Effective writing and presentation skills- including reports and public speaking 
• Transition to industry- success advice from recent engineering graduates 
 

A suggested four year undergraduate success plan (Key 2 above) 
 

The following four-year engineering undergraduate process with suggested academic and 
career steps was developed from the author’s experience as well as a variation of several 
academic and career development models. It is suggested that students who take responsibility 
for their undergraduate education based on a plan, such as suggested, will achieve far better 
results than a student who is not goal-focused and simply waiting to be told what to do.  
Successful students will set academic goals, become self-reliant, and take relevant actions to do 
the right things at each point in their undergraduate years.  Indeed, this planning approach can 
become a habit for self disciplined personal and professional success throughout students’ 
careers and lives. 

 
Co-op universities often have a five-year academic program.  While a five-year 

curriculum does not exactly parallel a four-year program these career development steps remain 
the same, and can be used at appropriate times during either four or five years.  Here is a model 
of a four/five year career development plan for students’ academic and career preparation 
success. 
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First Year: get off to a good start 
• Set academic goals- positive targets for your grades will help you achieve them. 
• Develop self-reliance, planning, and time management skills. 
• Embrace physics, calculus, and other first-year required courses. 
• Explore engineering majors- which combine your greatest skills/ interests and goals. 
• Explore foreign-language course options if you are interested in international work. 
• Get involved- keep up academically but explore engineering clubs or other activities. 
• Use your career services office- for resume assistance, job website and more. 
• Take interviews for summer employment. 
 

Second Year: assess yourself, choose your major, and find an internship 
• Do a self assessment of your skills, interests, and goals leading to choice of major. 
• Complete general courses leading to your major. 
• Continue to use your career services office- take advantage of the range of resources. 
• Network through information interviews- confirm your choice of major. 
• Balance coursework with campus activities- join a club for leadership and teamwork. 
• Explore career development/pre co-op course options and enroll. 
• Prepare for a co-op or internship opportunity that parallels your abilities and interests. 
• Declare your major, and possibly minor, by the end of your second year. 
• Explore participation and plan for international education experience. 
• Get co-op or internship experience during or after your second year.  
 

Third Year: emphasize your major, be active in a professional organization, and get co-
op/internship experience 

• Plan with your academic advisor to ensure you meet requirements for graduation. 
• Take courses in your major while assessing that your major suits your objectives. 
• Order business cards through your University print shop- for networking. 
• Explore employment opportunities and graduate school.  Network with professionals. 
• Use your career services office.  Update your resume.  Attend a technical career fair. 
• Be active in a student professional organization.  Assume a leadership position. 
• Enroll in a career development course if you have not yet done so. 
• Enroll in a co-op or internship course related to your major and objectives. 
• Take the graduate record exam (GRE) during the summer after your third year. 
 

Fourth Year: get ready for graduation and for graduate school or employment 
• Manage job offers and graduate school acceptances to come at the same time. 
• Order business cards with up to date contact information. 
• Have your resume and cover letter ready early. Interviewing begins in September. 
• Attend a technical career fair, including employers and possibly graduate schools. 
• Be interviewed with employers of interest through on-campus recruiting. 
• Complete graduate school applications early. 
• Early action allows you to compare graduate school and employment offers. 
• Check with your faculty advisor to ensure you meet all requirements for graduation. 
• Apply for graduation, according to your school’s schedule. 

Fall 2010 Mid Atlantic ASEE Conference, October 15-16, 2010, Villanova University 



 

• Connect with your former co-op/intern employer or contact people for job offers. 
• Visit employers and/or graduate schools for offers and acceptances. 
• Accept an employment or graduate school offer. 
• Notify career services and your engineering college of your post graduation plans. 
• Take the Fundamentals of Engineering (FE) exam for future Professional Engineer (PE) 

licensure. 
 
Conclusion 
 
  This paper has been founded on evidence that engineering undergraduate students are 
generally well prepared with engineering theory and fundamentals when they graduate but 
generally lack the broader professional success skills to optimize their chance of obtaining the 
right job or graduate school admission by commencement.  In addition, engineering schools need 
to comply with ABET’s broader professional educational outcomes in order to be accredited. 
 
 Implementing the proposed “Keys to Success” will help students to become attractive 
engineering employment candidates, while ensuring that engineering schools meet ABET 
accreditation requirements. Essential, solid engineering coursework paralleled by a four-year 
plan of career development, a professional development course and co-op/internship experience 
will offer the full package of educational preparation for successful engineering careers.  Both 
students and engineering schools who adopt this process should emerge as winners. 
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