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Abstract

Many factors impact an engineering graduate’s ultimate success in the workplace. Some of the
primary factors however, are the nature and content of the undergraduate engineering education 
the student receives, as well as the various educational and industrial experiences encountered by
the student over the course of his or her education.  With the adoption of ABET’s EC2000,
engineering programs are now tasked with determining exactly how good a job they are doing in
preparing their graduates for success in the workplace.  In essence, this means determining
program outcomes in conjunction with constituencies, and then measuring effectiveness in
meeting these outcomes.  Where gaps are identified in this assessment process, strategies and
tactics are then designed and implemented to close the gaps.  This perpetual outcomes
determination and modification, measurement, and refinement process embodies the concept of a
continuous improvement philosophy.

In some cases this assessment process has been met with resistence. However, in the case of the
College of Engineering at New Mexico State University (NMSU), the process and resulting
feedback from constituent groups is laying the foundation for a number of modifications in the
content, design and delivery of the College’s engineering programs.  

This paper then, will discuss the process of conducting one type of constituent assessment: the
alumni survey.  It will draw on the experiences of the NMSU College of Engineering’s ABET
committee in designing, conducting, administering and interpreting the survey.  Specifically,
several findings relating to alumni perceptions of the factors contributing to success in the
workplace will be covered, as well as a discussion of how closely these factors map to national
employer studies investigating desired attributes of engineering graduates.  Lastly, the paper will
provide a sample of the alumni survey instrument presently used for ABET assessment purposes,
and identify how specific questions on the survey measure ABET, as well as individual
engineering program outcomes.

Introduction

Engineering programs as a group have practiced assessment of their students, curriculum and
constituents long before EC2000. However, what EC2000 mandates is the requirement for a
systematic, integrated approach to conceptualizing and implementing an assessment system.  This
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assessment system may ultimately take many different forms depending on engineering program’s
goals and objectives. At the foundation of every assessment system is a continuous improvement
philosophy.  Figure 1 presents a simple assessment loop that overviews the assessment process.

Plan of NMSU’s College of Engineering Assessment System

The College of Engineering at New Mexico State University is comprised of seven departments:
Chemical Engineering; Civil, Agricultural and Geological Engineering; Electrical and Computer
Engineering; Engineering Technology; Industrial Engineering; Mechanical Engineering; and
Surveying Engineering.  All departments and undergraduate programs, (with the exception of
Engineering Technology and a program in Agricultural Engineering) will be evaluated under
EC2000 guidelines during a Fall 2000 visit.

Assessment activities in the College of Engineering have been underway for many years, at
departmental, college and university levels.  However, prior to the decision to be evaluated under
the new ABET accreditation guidelines, the College’s assessment activities lacked a cohesive,
integrated framework. Therefore, over the past two years, efforts have been underway to build
and refine a College assessment  framework.  During this time, a great deal of effort and resources
have been directed to creating the systems and processes that address the needs and concerns of
our constituencies, as well as the ABET evaluation metrics by which our programs will be judged. 

The College’s ABET committee is comprised of individuals representing each of the College’s
programs.  It includes faculty, department heads and College administrators.  Through the
committee process, various assessment components and sub-systems have been facilitated and
created.  Very early in the planning stages, the numerous assessment responsibilities from a
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department, college and university perspective were identified.   As indicated in Figure 2, certain
assessment responsibilities lie clearly with specific parties.  However, in other cases, the
boundaries overlap. Figure 2 shows a responsibility breakdown for assessment activities for
NMSU’s College of Engineering.

The Alumni Survey

The first college-wide alumni survey responding to EC2000 was conducted during the summer of
1999.  Prior to this effort, alumni surveys were undertaken in the university’s Office of
Institutional Research as well as on a department by department basis.  Although these surveys
did provide some valuable information, it was felt by the ABET committee that a greater degree
of control over the process as well as the survey content was needed in the initial stages of
accreditation preparation.  In addition, by undertaking the survey at the College level, certain



economies of scale were achieved in terms of resource allocation in conducting, compiling and
analyzing the survey.  Lastly, because certain outcomes in common, such as ABET criteria a-k  
were identified for all engineering graduates, and College-level goals and objectives needed to be
measured, the most appropriate sponsor of the alumni survey was the College. 

Even though the College is the sponsor of the alumni survey, individual departments were given
the opportunity to “customize” the survey allowing for specific questions related to program
anticipated outcomes.  In the end, approximately 75% of the alumni survey was common to all
departments, while the remaining 25% represented program specific questions.  Appendix A
provides a copy of the common alumni survey. 

Survey Methodology

In the planning stages for conducting the alumni survey, several questions emerged that ultimately
impacted the survey’s research methodology.  One key question was the accuracy of the
university’s alumni databases. For the alumni survey, the university databases would provide the
alumni names and contact information for each program’s graduates. A decision was therefore
made to use a telephone survey attempting contact with 100% of all two and five-year graduates
of the College’s programs.  By using the telephone and attempting 100% contact, the problems
associated with mail surveys involving sampling, self-selection, and extremity biases would be
overcome.  In addition, the quality of the alumni databases and associated alumni information
could be assessed. Moreover, by personally speaking with graduates of the various programs, an
opportunity for strengthening the constituent’s relationship with the individual program was
created.  In all cases, the individuals conducting the surveys were associated in some way with the
individual program requiring the information.

Between the two and five-year alumni cohort groups, a total of 498 alumni constituted the initial
survey population.  However, upon trying to contact each and every one of these individuals, it
was determined that approximately 50% of the alumni listed in the university database were no
longer at the phone number or location maintained in the university records. (At this point, several
alternative methodologies were undertaken to attempt to locate these individuals.)  In the end, a
total of 162 valid alumni surveys were completed out of a final population of 249 individuals. 
This resulted in an overall response rate of 65%.

The Results: Engineering Graduate Determinants of Success

A number of studies, white papers and conferences have documented industry and/or individual
company input on what are the key qualities and characteristics that impact workplace success for
engineering graduates. Some individuals involved in these efforts helped contribute to the
formulation of the ABET EC2000 (a-k) criteria of expected outcomes of all engineering
graduates.  Table 1 presents some of the key sources and findings related to each source for
industry/employer determinants of engineering graduate success.



Table 1
Industry/Employer Determinants of Engineering Graduate Success

Source Key Success Determinants

ASEE Engineering Deans Council
Corporate Roundtable Study(1-2)

In addition to ABET EC2000 a through k 
1. Leadership abilities
2. Understanding and appreciation of diversity and pluralism
3. Commitment to quality
4. Experiences with undergraduate research and internships.

Koen and Kohli (3) 1. Effective problem solving
2. Use of computers for communication
3. Ability to develop innovative approaches
4. Ability to exert high levels of effort
5. High professional/ethical standards

Evans et al.(4) 1. Problem solving
2. Communication skills
3. Ethics and professionalism
4. Open mindedness, attitude
5. Math and science skills

Benefield et al.(5) 1. Self-starter, initiative 
2. Technical knowledge
3. Written communications skills
4. Oral communication skills
5. Computer skills for problem solving

National Conference on Outcomes
Assessment, industry roundtable (6)

1. Technical competence
2. Flexibility
3. Teaming
4. Communication skills
5. Ethics

Lang et. al. (7) 1. Engineering knowledge
2. Data analysis, interpretation and problem solving skills
3. Ethics and professionalism, lifelong learning
4. Communication skills
5. Teaming skills

Besterfield-Sacre et. al.(8) 1. Technical background, engineering knowledge
2. Problem solving skills
3. Communication skills
4. Organizational and management skills
4. Teaming skills

In creating the College assessment system, an important objective of the alumni survey was to
assist departments with prioritizing their efforts with respect to developing new, or improving
existing processes and actions to address constituent feedback.  Several items on the alumni
survey directly map to specific College and individual program outcomes.  In determining our
alumni’s perceptions of key determinants for their success in the workplace, we chose to
construct the question as an open-ended one, recording verbatim responses.  Although past



studies showed a tendency toward five to eight key success factors, we did not, especially in the
first stages of the assessment process, want to force respondents into specific categories of
response alternatives.  

As Table 2 indicates, five areas clearly emerged as key success factors for our alumni.  However,
an additional 39 different factors were mentioned by some respondents as additional factors
impacting success in the workplace.  

Table 2 Alumni Reported Key Success Factors
Question reads: What are the three most important factors for success in your career?

Success Factors First Factor
Contributing to

Success

Second Factor
Contributing to

Success

Third Factor
Contributing to

Success

Total % of
Respondents
Mentioning

Factor

Work ethic, diligence,
perseverance

15.1% 15.1% 7.9% 38.1%

Communication
skills, including
written, spoken, and
listening  

13.8% 15.8% 7.2% 36.8%

Teamwork,
interpersonal skills

9.2% 7.2% 7.9% 24.3%

Education, technical,
specialized 
knowledge

9.2% 11.1% 4.0% 24.3%

Problem solving skills 6.0% 3.0% 4.6% 13.6%

Other factors 
mentioned or non-
response

46.7%  47.8% 68.4%

Determining our graduates’ perceptions of workplace success factors was just the first step in this
part of the process.  Since it was necessary to have multiple item measurements for validity
purposes, as well as for the process of identifying gap areas for action prioritization, a series of
follow-on questions were included in the survey.  Using Likert scales, these questions asked
respondents to rate the importance of certain characteristics and skills for their success in the
workplace.  Immediately following this series of questions, respondents were then queried on how
well their education at New Mexico State University prepared them for the specific area.  By
evaluating the two series of questions in unison, a semantic differential scale showing the relative
gap areas on each item was created.  This tool, along with the results from other assessment
instruments, served as an important starting point for some college programs to reevaluate
curriculum philosophy and contents. 



Figure 3
Gap Analysis - Success Factors Vs. Preparation
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Survey Questions Read:
The following questions ask you about how important certain areas are to your success in the workplace.  For the
following questions, please rate the following areas on a scale of 1 to 5, where 1 means not important to your
success and 5 means extremely important to your success. ( Items listed.)

Now for the same topics, please rank on a 1 to 5 scale how well your education at NMSU prepared you for each of
the following areas.  For these questions, 1 means no preparation at all and 5 means your education at NMSU
prepared you extremely well for these areas.  (Items listed.)

Figure 3 shows the results of the gap analysis.

Results of the gap analysis show that of the listed factors, alumni feel that oral communication
skills are the most important factor contributing to success in the workplace.  Interestingly, alumni
also judge this area to be one of the areas where they received least amount of preparation in their
undergraduate program.  From a statistical perspective, there was no significant difference in
responses between the two and five-year alumni groups. However, there was a statistically valid
difference on some of the success factors between different departments.  A case in point is
professional registration.  With the exception of alumni graduating from our Civil Engineering and
Surveying Engineering programs, this factor was not viewed as a major contributor to success.  In
fact, this is the only item where a negative gap appeared.



Examples of Program Actions Taken as a Result of the Findings - Civil, Agricultural and
Geological Engineering (CAGE)

The CAGE Department is partially guided by industrial review committees, including the CAGE
Academy and the Geological Engineering Program Review Committee.  Several of their long-
standing concerns, as well as those of the faculty, are echoed in the results of the alumni survey,
portions of which are illustrated in Figure 3.  We had previously recognized that gaps existed
between what industry and our students believed to be needed in the professional work
environment, and their academic preparation and our facilities.  We have been addressing these
concerns, but until the survey was completed the CAGE Department lacked quantitative data to
evaluate the success of our approaches, and we largely relied on anecdotal evidence of our
effectiveness.

Our response to the survey results and to our previously-recognized areas of concern is twofold. 
Faculty committees evaluate general knowledge areas and modify specific courses and course
sequences to address areas in need of improvement, and each faculty member evaluates his or her
courses to determine where the identified improvements can be made and implements
modifications.  This general response  follows on our successful efforts in recent years to raise our
students' scores on the Fundamentals of Engineering Examination, and should also be effective in
diminishing the gaps identified in the alumni survey. 

All of the gaps illustrated in Figure 3 have traditionally been addressed in our senior capstone
design courses.  However, experiences in a single course are not adequate to resolve the broader
educational issues.  As a consequence, we are beginning to implement modifications across the
curriculum.  In some cases, these goals are met through open-ended, team-design projects that
require periodic, formal, professional-quality written reports and oral presentations, as well as
developing group communication and related interpersonal skills.  Because the design problems
are open-ended they instill life-long learning, in that the student must think about and investigate
concepts beyond the confines of what is formally covered in the course. We also have the students
consider potential ethical and professional issues that they will be likely to encounter in the work
place.  We also address these issues in our Fundamentals of Engineering Examination review
course that is taught for graduating seniors.   

In addition to the gaps addressed in Figure 3, the department-specific questions in the alumni
survey identified additional areas in need of improvement.  Laboratory and computing facilities
were primary concerns.  We had recognized that these were potential weaknesses in our programs
and had been working to resolve them at the time of the survey.  However, the survey results
caused us to redouble our efforts.  As a result, we were able to obtain funds adequate to add an
additional computer lab, thereby doubling the number of computers available for student use.  At
the same time we found the means to upgrade our laboratory equipment and facilities, thereby
eliminating some of these concerns, and have made laboratory upgrading a department priority.  

Because of the alumni survey we now have a baseline for quantitatively evaluating the efficacy of
our efforts to improve the overall curriculum and facilities available to our students.  Members of
the faculty have also recommended that concerns similar to those addressed in Figure 3 be include



in each semester's course evaluations.  As future surveys are conducted, we will be better able to
respond to the current and changing professional needs of our students.  

Examples of Program Actions Taken as a Result of the Findings - Industrial Engineering
(IE)

Although we have initiated a number of strategies and actions in response to constituent feedback,
one of our primary mechanisms to address the specific findings associated with the alumni survey
is the senior design course.  The philosophy, content and delivery of the course has been totally
reexamined.  As a result of this reexamination, the course has been completely redesigned
incorporating four integral components. They are: 1) senior skills inventory; 2) multi-disciplinary
design projects and teams; 3) incorporation of intensive writing and oral presentation
requirements; and 4) inclusion of design projects from non-traditional industries such as finance;
health care; information processing; and research organizations.(9) 

Already, the response from our corporate sponsors, students and faculty is overwhelmingly
positive with respect to the design class changes.  Furthermore, with the new assessment system
in place, we now have the systems and processes to identify and implement further modifications
and improvements associated with the content and delivery of the senior IE design class.

Examples of Program Actions Taken as a Result of the Findings - Electrical Engineering
(EE)

In the EE program, the widest gap in the alumni survey was found in the area of oral
communication.  EE alumni rated oral communication with an average importance for success as
4.5 and an average preparation by the program as 3.5, representing a gap of 1.0.  This large gap in
oral communication is followed closely by a 0.9 gap in interpersonal skills.  Several changes to the
curriculum and required courses are aimed at reducing these two gaps.  The curricular changes
are:

• A required senior design capstone course in which students work in multi-
disciplinary teams and present a final project to a board of two faculty and one
industrial advisor.

• A new freshmen introductory electrical engineering course with a required
laboratory.  Students working in teams of two complete a three-week final project
and presentation.

Two required sophomore-level courses, AC Circuits and Electronics I, have introduced end-of-
semester projects and presentations as part of their accompanying laboratories.  In addition to a
required course, Human Communication, all students in the EE program now have at least four
opportunities to work on team projects in order to build interpersonal skills and to practice oral
communication through formal project presentations.

Conclusion

Creating a college assessment system has been a challenging, yet rewarding experience for all



parties involved.  Specifically, our alumni survey has proven to be a valuable evaluation
instrument providing college-level as well as department specific feedback.  As we prepare for our
next round of the alumni survey under the new accreditation guidelines, some program changes
and feedback loops have been well established in all of our College of Engineering departments. 
As demanding a process this is, the opportunities for continuous improvement and change enabled
by the new EC2000 guidelines are undeniable. 
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Appendix A
Alumni Assessment Survey (Common College Questions)

(Fill in information from the Alumni Database)

Name:                                                                                                                                                                        
Address:                                                                                                                                                                    
City:                                                            State:                                                            Zip:                                   
Phone Number (H)                                                               Phone Number (W)                                                        
Graduating Class                                  Major                                                                Interviewer                          

Interview Status:
Date: Status:
1.                                                                                                                                                    
2.                                                                                                                                                    
3.                                                                                                                                                    
4.                                                                                                                                                    
5.                                                                                                                                                    

Introduction

Good Morning/Afternoon/Evening.  May I speak to                                      . My name is                                and I
am a student calling from the                            department at New Mexico State University.  We are conducting a
survey of our alumni to assist in our program and curriculum design decisions, as well as our accreditation process. 
The overall purpose of this survey is to determine whether you feel that your education at New Mexico State
University adequately prepared you for the workplace.  May I spend about 15 to 20 minutes with you at this time? 
(IF RESPONDENT STATES THAT NOW IS NOT A GOOD TIME FOR THE INTERVIEW, ASK WHEN
YOU MIGHT CALL BACK AND RECORD ON THE STATUS LINE ASSOCIATED WITH TODAY’S
DATE.) 

1. Are you presently employed?

1. 9 Yes—> And is that full time or part time?                           
2. 9 No— > Are you presently looking for employment?

9 Yes–> Skip to question 9. 9 No—> Skip to question 9.

2. What is the title of your position?                                                                                                                           

3. Who is your present employer?                                                                                                                              

4. How long have you worked for your present employer?                                                                                          

5. In your present job, how many individuals do you supervise?                                                       

6. How long did it take you to find your first position after graduating from NMSU?          (RECORD IN
MONTHS)

7. Also in your present job, do you participate on any multi-disciplinary teams?

1. 9 Yes—> What disciplines are represented on these projects or teams? 
                                                                                                                                             
2. 9 No



8. Would you please briefly describe your primary responsibilities in your job? (PROBE) Any others?
                                                                                                                                                                                  
                                                                                                                                                                                  
                                                                                                                                                                                  

9. Did you pursue graduate studies after graduating from NMSU?
1. 9 Yes—> Where?                                      
Did you receive a degree?   9 Yes—>In what field?                                                   9 No

2. 9 No

10. How many positions have you held since graduating from New Mexico State University?                                    

11. Of these positions, how many directly related to the training and education received in the                                  
program at New Mexico State?                         Positions

12. Can you specifically name any courses and/or instructors at NMSU, either in engineering or outside the
college, that prepared you particularly well for your career?

1. Course:                                                                                Number:                       Instructor:                             
2. Course:                                                                                Number:                       Instructor:                             
3. Course:                                                                                Number:                       Instructor:                             
4. Course:                                                                                Number:                       Instructor:                             
5. Course:                                                                                Number:                       Instructor:                             

13. Alternatively, can you specifically name any courses that you took at NMSU, either in engineering or outside
the college, that contributed little or nothing to prepare you for your career? 

1.                                                                                                                                                                               
2.                                                                                                                                                                               
3.                                                                                                                                                                               
4.                                                                                                                                                                               

14. According to importance, what are the three most significant factors for success in your career?  What is the
first most important factor?  Why?  What is the second.....

1.                                         Why?                                                                                                                             
2.                                         Why?                                                                                                                             
3.                                         Why?                                                                                                                             

15. Were there any activities, programs or courses that were not offered when you attended New Mexico State
University that would have better prepared you for the workforces and your career?

1. 9 Yes—> Can you give some examples?                                                                                                
                                                                                                                                                      

2. 9 No

16.  Overall, on a scale of 1 to 5 where 1 means totally unprepared, and 5 means totally prepared, how well would
you say that your education in the                             department prepared you for your career?

Totally unprepared 1 2 3 4 5 Totally prepared



17.  The following questions ask you about how important certain topics are to your success in the workplace.  For
the following questions, please rate the following topics on a scale of 1 to 5, where 1 means not important to your
success and 5 means extremely important to your success.

Not important Extremely
    At all Important

a. Oral communication 1 2 3 4 5
b. Written communication 1 2 3 4 5
c. Interpersonal skills 1 2 3 4 5
d. Lifelong learning 1 2 3 4 5
e. Multi-disciplinary teamwork 1 2 3 4 5
f. Ethics and professional behavior 1 2 3 4 5
g. Registration as a Professional Engineer 1 2 3 4 5
h.   Mathematical, scientific and engineering knowledge 1 2 3 4 5
i.   Solving engineering problems 1 2 3 4 5
j.   Designing and conducting experiments 1 2 3 4 5
k.  Analyzing and interpreting data 1 2 3 4 5
l.   Designing to requirements 1 2 3 4 5
m. Understanding societal impact of engineering solutions 1 2 3 4 5
n.  Understanding contemporary issues in engineering 1 2 3 4 5
o.  Engineering techniques and skills 1 2 3 4 5
p.  Modern engineering equipment, software and tools 1 2 3 4 5

18. Now for the same topics, please rank on a 1 to 5 scale how well your education at NMSU prepared you for each
of the following areas.  For these questions, 1 means no preparation at all and 5 means your education at NMSU
prepared you extremely well for these areas.

No Preparation Extremely Well
Prepared

a. Oral communication 1 2 3 4 5
b. Written communication 1 2 3 4 5
c. Interpersonal skills 1 2 3 4 5
d. Lifelong learning 1 2 3 4 5
e. Multi-disciplinary teamwork 1 2 3 4 5
f. Ethics and professional behavior 1 2 3 4 5
g. Registration as a Professional Engineer 1 2 3 4 5
h.   Mathematical, scientific and engineering knowledge 1 2 3 4 5
i.   Solving engineering problems 1 2 3 4 5
j.   Designing and conducting experiments 1 2 3 4 5
k.  Analyzing and interpreting data 1 2 3 4 5
l.   Designing to requirements 1 2 3 4 5
m. Understanding societal impact of engineering solutions 1 2 3 4 5
n.  Understanding contemporary issues in engineering 1 2 3 4 5
o.  Engineering techniques and skills 1 2 3 4 5
p.  Modern engineering equipment, software and tools 1 2 3 4 5

I will now ask some questions specifically related to the                              Department.

Insert department specific questions here.



**. In reflecting on your education at NMSU, how satisfied are you with your learning experience on a scale of 1
to 5 where 1 means not satisfied at all and 5 means very satisfied?

Not satisfied    1    2     3            4         5   Very satisfied

**. Are you a member of any professional associations?

1. 9 Yes—> Which ones?                                                                                                                                         
                                                                                                                                                                                  

2. 9 No

**. Have your received, or are you in the process of pursuing any special engineering licenses or certifications?

1. 9 Yes—> Which ones?                                                                                                                                         
                                                                                                                                                                                  

2. 9 No

**. Approximately how many continuing education courses, workshops or seminars have you taken since
graduating from NMSU?                                                        

** .Do you have any suggestions for the                            department that will help us better prepare our students
for the workplace?
                                                                                                                                                                                  
                                                                                                                                                                                  
                                                                                                                                                                                  

(INTERVIEWER, RECORD SEX OF RESPONDENT)

1. 9 Male       2. 9 Female 

And that completes the interview.  Thank you so much for taking the time to assist me with this interview.


