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A View From the 
Academy: Preparing 
Future Civil Engineers 
for Practice 

Demands on the education 
system need to be made with 
an understanding of the impacts 
of changes and the institutional 
constraints under which it is 
operating. 

THOMAS C. SHEAHAN 

The civil e.ngineering profession is going 
through what is arguably the.most con
tentious debate and transformation in 

recent memory over how to best prepare civil 
engineering students to enter the profession. 
Civil engineering is not alone in this self
examination, as evidenced by the National 
Academy of Engineering initiative known as 
The Engineer of 2020, which includes "strategic 
planning for the future of engineering educa
tion" without specifying a particular branch. 
Also, starting in 1999, the Engineering 

Accreditation Commission of the Accredita
tion Board for Engineering and Technology 
(ABET), which accredits the nation's engineer
ing programs, implemented a new set of crite
ria that has moved programs from a content
based to an outcomes-based emphasis - in 
other words, colleges and universities now to 
have to provide some proof that students are 
actually learning what institutions claim to be 
teaching them. ASCE originally endorsed 
Policy Statement (PS) 465, which "supports 
the concept of the master's degree as the First 
Professional Degree for the practice of civil 
engineering at the professional level." In 2004, 
ASCE also published its so-called "Body of 
Knowledge" (BOK) defining what should be 
taught and learned in the nation's civil engi
neering programs. This document also pro
posed modifying PS 465 to say that licensure 
should result from B + M/30&E, or Bachelor's 
degree plus Master's or approximately 30 
credits and experience (this modified version 
was approved in late 2004). 

Essays in professional publications regular
ly advocate how to "fix" what is apparently 
wrong with the nation's civil engineering cur-
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ricula. In the past year, one essay in Structure 
magazine indicated that what is needed is 
more specialization at the undergraduate 
level/ a more recent opinion piece in Engineer
ing News-Record included the statement: 
"Specialization only comes after years of expe
rience, not with a diploma."2 Instructors at 
universities across the country regularly share 
stories of alumni and employers' broad criti
cisms that recent civil engineering graduates 
do not know how to communicate well, prob
lem-solve, self-learn, use engineering science 
principles, integrate knowledge from various 
courses, understand the elements of a project 
from a broad perspective, understand the role 
and influences of economics and politics -
the list goes on and on. 

Driving Issues in Education 
As faculty strive to satisfy ABET accreditation 
criteria and respond to external pressures 
from the profession, they also face powerful 
internal drivers. Primary issues that impact 
curriculum design and the manner in which it 
is delivered include general education 
requirements and the push for research dol
lars and scholarly output. 

Most colleges and universities require all 
programs, including their externally accredit
ed ones (like engineering), to satisfy the insti
tution's general education goals. To satisfy 
these goals students must take social/ cultural, 
historical, diversity, and other courses that the 
college or university views as vital to the edu
cation of its graduates. Students like the flexi
bility offered by these general education elec
tives since they can use these courses to earn 
minors in business, architecture and other 
fields that enhance their preparation, particu
larly if they plan to pursue careers or graduate 
degrees outside of engineering. 

In addition, there is ever increasing pres
sure, even at traditionally undergraduate 
institutions, for faculty to obtain research 
grants and publish scholarly articles and 
books. As colleges and universities become 
more corporate in their outlook, boards of 
trustees and presidents of those institutions 
are increasingly mindful of their ranking 
among similar schools (e.g., the U.S. News and 
World Report rankings) and its effect on attract-
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ing students with strong academic back
grounds. Along with a variety of factors, 
research and scholarship are elements in these 
rankings, and moving up implies greater 
stature for schools. This emphasis on research 
and scholarship impacts the curriculum since 
faculty are given reduced teaching loads to 
afford time to write proposals, conduct 
research, publish papers and books, and 
attend conferences. Such reductions, in turn, 
often restrict the number of courses that can 
be offered in a given semester. In addition, 
strong research credentials increasingly out
weigh professional experience in faculty hir
ing decisions. Thus, while ASCE and ABET 
demand that more faculty be licensed profes
sional engineers, the internal pressures point 
toward hiring someone who can win that 
large research grant and produce two to three 
journal articles per year. These priorities are 
not mutually exclusive, but their intersection 
is extremely difficult to achieve. 

To address this lack of time for teaching and 
the lack of practical experience, many institu
tions use adjunct faculty from the profession to 
inject experience into their programs and lever
age the full-time faculty in an economical way. 
Practitioners are sought to teach courses, par
ticularly those that are design- or construction
intensive, and knowledgeable practictioners 
are often found who are willing to spend one or 
two nights a week teaching. However, adjuncts 
are not a long-term, stable answer to this prob
lem, especially at the undergraduate level, 
where instructors are needed who must 
increasingly understand the educational 
process and assessment techniques required by 
ABET. Adjuncts usually cannot be on campus 
in the daytime, so they typically provide only 
teaching services, and cannot provide the other 
"pieces," like advising and contributing to cur
riculum development. In addition, practition
ers are spread thin at work, like everyone else, 
so that it is getting more difficult to find some
one who simply has the time to devote to teach
ing a class. 

The State of the Student Pool 
Freshmen engineering students are increas
ingly talented, judging from high school grade 
point averages, SAT scores and the numbers 



of advanced placement (and even college) 
courses taken during high school. However, 
anecdotally, instructors across the country 
complain that these students are not as well 
prepared in terms of their math and science 
ability as students twenty-five years ago. 
Instructors of first-year, sophomore and high
er level engineering courses often find them
selves reviewing math and science principles 
that should have been learned in lower-divi
sion high school courses. A colleague at a top
ten engineering school had to review the 
equation of a line for his civil engineering jun
iors. While the quality of a high school educa
tion is not the sole cause for graduating less
prepared engineers, it clearly impacts the 
amount of learning that can be accomplished 
in college programs. 

Employer Expectations 
On the output side of programs, there is the 
impression that employers expect newly mint
ed graduates to have all the talents needed to 
be highly productive right away. Haven't 
mentoring and learning on the job always 
been essential elements in the evolution of an 
engineer? Who has ever expected that a col
lege graduate would be ready to hit the 
ground running? Could a twenty-two-year
old ever be ready to meet with clients, gener
ate new business, present a project at a town 
meeting, write a winning proposal or final 
report, etc., without mentoring and experi
ence? Some are more ready than others thanks 
to internships or cooperative work experience. 
But most students need full-time work experi
ence and the guidance of a supervisor to rise 
to that level. Some innovative firms have start
ed in-house continuing education programs to 
target and ramp up skill sets they view as 
vital. But in a world that is highly complex, 
both technologically and in other aspects of an 
engineer's job, a bachelor's degree is merely 
the passport for moving to the next stage of 
learning, either on the job or in graduate 
school. 

Speaking of that next stage, what about PS 
465, which points toward additional educa
tional and experience requirements for profes
sional licensure? A prominent, senior engineer 

in Boston gave a lecture recently where he 
commented that most firms simply cannot find 
enough good engineers. If some form of this 
policy is put into place, licensed engineerings 
will be better prepared, but there may be fewer 
of them, and employers must be prepared for 
increasing salary demands that inevitably 
result from a reduced supply. While salary 
increases could draw more young people into 
the profession, the added educational require
ment could exacerbate an existing phenome
non: students with civil engineering B.S. 
degrees choosing to pursue a different and 
more lucrative career with a graduate degree 
in a field such as law or business. 

Summary 
These are exciting, dynamic times for engi
neering education. As in any business, a vari
ety of requirements, pressures and con
stituents' needs must be balanced, but with 
the fundamental goal of doing what is best for 
students. As engineering practitioners make 
demands on the education system (as they 
should), understanding the ramifications of 
changes and the institutional constraints 
under which colleges and universities func
tion will allow everyone involved to set rea
sonable priorities and make better decisions. 
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