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COST ENGINEERING REQUIREMENTS IN 
TECHNICAL EDUCATION 

by Ng hi M. Nquyen, P Eng 

INTRODUCTION 

The four-year engineering curriculum with its 
rigorous courses of study is a demanding one for any 
engineering undergraduate student. It has long been 
recognized by governments, industries and universi
ties that this program will supply engineering 
personnel for the traditional disciplines such as 
electrical, civil and mechanical engineering, etc. 
However, many of the best graduating engineers em
bark upon a cost engineering career after graduation 
without a proper academic preparation for this spec
ialized discipline. The engineering graduate must 
gain knowledge and experience through exposure to 
different cost engineering tasks in the organization 
before he or she can become knowledgeable in cer
tain aspects of cost engineering. As a result, 
cost engineering courses must be developed within 
the engineering curriculum so that this discipline 
will be an integral part of the technical education 
of future engineers. 

The objectives of this paper are: 

- To examine a typical present engineering under
graduate curriculum leading to suggestion of a pos
sible cost engineering training specialization in 
the program 

- To discuss the cost engineering courses require
ments for this specialization 

- To examine the benefit of this training for a 
cost-conscious student and the cost engineering 
profession 

TYPICAL ENGINEERING CURRICULUM AND ITS 
EFFECT ON COST ENGINEERING TRAINING 

Let us look at how we can propose cost engineer
ing requirements in technical education for future 
engineers. In order to determine the percentage of 
cos·t en ;·,i n ·~er lng courses suggestecl for engineering 
undergraduate study, an analysis was done of several 
accredited engineering curricula. A survey was tak
en of the curriculum of four-year engineering pro
grams since nearly all schools train their engineers 
for this duration with the exception of those which 

FIG. l TYPICAL TRADITIONAL ENGINEERING 
CURRICULUM 
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A: Basic Mathematics and Sciences courses 30% 
B: Core Engineering Technical courses 44% 
C: Technical Electives 17% 
D: Social Sciences courses 9% 

are mostly co-op schools. The results indicate 
that a typical engineering technical education is 
composed of the following training percentage as 
illustrated in Figure 1. 

It is observed that, although there are techni
cal elective courses the student can select from 
a ~de array of such courses offered by all ' pro
grams, cost engineering courses rarely enst-.- In a 
1978 engineering survey of engineering ~ adiuates 
conducted at Rensselaer Polytechnic Institute, it 
was found that over 50% of the engineering gradu
ates were in management positions five years after 
attaining their degrees. As the cost engineering 
profession is a management-supported one, cost en
gineering specialization must be indispensable in 
the training of these management-oriented individ
uals. However, for cost engineering requirements 
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in their technical education, these progr8lll8 are 
not responding to the needs of the future engineers 
with the required interest and potential for cost 
engineering responsibili~ies in the construction as 
well as in many other engineering-related indus
tries. Several cmlllmlt• relating to the engineering 
undergraduate progr ... impairing cost engineering 
training may be drawn as follows: 

- Today's engineering students are being trained 
with in-depth preparation in specific technical 
areas and virtually nothing (in most cases) · in cost 
engineering for their core courses. Practicing 
cost engineers must have found that the engineering 
background is essential in their work, but a thor
ough knowledge in their engineering training is not 
as necessarily required as for those interested in 
pursuing a technically-oriented career such as de
sign, research, development engineering, etc. 

- Some elective courses are run with very low 
student enrollment since those are not designed 
for what students actually want to learn. The en
gineering students have no say in what is to be of
fered. It is the engineering educators, practic
ing engineers in education, who decide on the 
courses to be taught. 

- Techn.ical elective · courses are taken usually 
not with the intention of improving the student's 
qualification as an engineer but mostly to take a 
break from the program core courses into which he is 
supposed to put more effort. With this in mind 
and by choosing limited courses which the student 
thinks might easily improve his grade point aver
age, he or she is not allowed the chance to obtain 
the cost engineering background he probably will 
need in his future work. 

- Design engineering courses which often do not 
take into consideration the cost aspects of the 
problems mislead even the student who does not have 
even the slightest idea of getting into the .cost 
engineering profession into the understanding that 
the cost factors are not important as far as his 
design is concerned. 

A possible specialization in cost engineering 
for engineering undergraduate studies, taking into 
account the above-mentioned co11111ents, may be as 
illustrated in Figure 2. 

Thus, an equivalence of a year of study or ap
proximately twelve three-credit, one-semester 
courses can be set aside for cost engineering re
quirements for this technical specialization. This 
will enable t·he student to have an excellent learn
ing experience to assume cost engineering responsi
bility in different indust~ies where cost engineer
ing expertise is required. 

COST ENGINEERING COURSES REQUIREMENTS 
IN TECHNICAL EDUCATION 

It is asstlllled 
of the four-year 
sciences courses 
are emphasized. 

that during the first three years 
curriculum, engineering and basic 
in the student's chosen discipline 
Design courses should be taught 

FIG. 2 SUGGESTED ENGINEERING CURRICULUM WITH 
SPECIALIZATION IN COST ENGINEERING 

A: Basic Mathematics and Sciences courses 30% 
B: Core Engineering Technical courses 36% 
C: Cost Engineering Specialization courses 25% 
D: Social Sciences courses 9% 

with a cost-conscious approach without getti~ into 
too much details of the repetitive design process. 
The student must have the basic knowledge of good 
design for his discipline and be able to understand 
drawings and specifications so as to communicate 
with his engineering design colleagues. The last 
year of the student will be devoted to courses 
which W·ill help him or her to be ready for a pos
sible future career in cost engineering . Since 
cost engineering is defined as that area of engin
eering principles where engineering judgments and 
experience are utilized in the application of sci
entific principles and techniques to problems of 
cost estimation, cost control, business planning 
and management science, profitability analysis, 
project management and planning and scheduling, 
the suggested courses required for this specializa
tion are : 

- Engineering Organizational Structures: Company 
organization structures, different organization 
styles, project life cycle, project task force . 
Observation, description, analysis of different 
enterprise characteristics and project organiza
tions. 

- Introduction to Project Cost Accounting: Project 
accounting, recording of co11111itments, verification 
of claims, monitoring of holdbacks, banking and 
payments, accounting audit, cost reports, plant 
ledger establishment, etc. 

- Project Estimating and Cost Control: Study of all 
aspects of project costs from project conception 
to actual final cost. This includes the prepara
tion of project capital cost estilllate and budget 
for cost control purposes, monitoring scope changes, 
tender evaluation, cost monitoring and trending , 
cost accounting and reporting, variance analysis. 

1.5.2 1986 AACE TRANSACTIONS 



- Planning and Scheduling: Baaic network schedul
ing techniques. Procedures used in the preparation 
of the project schedule and the utilization of the 
schedule in monitoring and controlling the "time" 
requirements of an engineering project. Preliminary 
schedule, scope, master schedule and their relation
ship to project breakdowt19, bid packages, coding 
and network schedule. Legal implication of the pro
ject schedule. 

- Project Management: The project management pro
cess, ie, management of scope, quality, time, cost. 
Functional aspects of project management, ie, · plan
ning, organizing, staffing, directing, controlling. 
Scientific aspects of project management, ie, CPM, 
PERT, performance indices, earned value analysis. 
Aspects of laws, regulations, project organization 
structure, information coordination, resource a
vailability, quality control of engineering activi
ties. Management and monitoring of the relation
ship of project breakdown to estimating, budgeting 
and financial control. Systems and procedures. 

- Project Financial Control and Administration: 
Project services control, scope of services, finan
cial accounting principles, budgeting, cash flow and 
financial statements, project manuals and instruc
tions, work and labor control, meeting control, pro
ject progress reporting, general project adminis
tration. 

- Project Procurement: An introduction to contract 
administration, purchasing, expediting, material 
control, logistics and shop inspection. Relation
ship ot these functions in obtaining equipment and 
materials within the prescribed parameters of time, 
quality and cost. 

- Computer Applications in Cost Engineering: Inte
grated usage of computers in cost estimating and 
control, planning and scheduling, resource analyses, 
material control, financial control, management in
formation systems. New trends in hardware and soft
ware tools for cost engineering. 

- Management of Legal Problems, Insurance and Claims: 
Introduction to legal concepts applicable to the 
development of an engineering project. Laws, en
vironmental regulations, legislation, potential lia
bilities and risks to tne various parties involved. 
Major claim areas: changes, changed conditions, 
delays, disruption and acceleration. 

- Human Factors in Engineering Management: Study 
of the main concepts of human behavior, ie, human 
needs, perception, motivation, co11111Unication, nego
tiation and leadership. Introduction to the over
all process of managing human resources in the 
management of projects. 

- Labor Relations and Productivity: Labor relations 
and productivity procedures in the management of 
the schedule and cost objectives of the project. 
Relationship with various trade unions, contractors. 
Safety, site security, working conditions, hiring 
practices. 

- Social Aspects in Engineering Management: The 
study of the effect of external changes impairing 
the management of projects such as changes in the 

comaunity, regulation, economy, labor and state of 
the art of technology. Selected case studies to 
illustrate the concept. 

The above-mentioned courses are those suggested 
for the training of students of cost engineering 
specialization in engineering undergraduate studies. 
These courses can be taught as technical electives 
during the last year of the program or can also be 
spread over the last two years of the student's 
chosen courses. By integrating these into the cur
riculum, the education of students entering the cost 
engineering profession can be formulated diligently 
by engineering educators . The suggested approach 
requires adjustment and modification to suit each 
engineering program. However, as an engineering 
graduate who was trained academically in a tradi
tional program and worked professionally in cost 
engineering, I found these courses were adequate 
for the purpose. 

BENEFIT OF COST ENGINEERING TRAINING 
FOR STUDENT AND THE COST ENGINEERING PROFESSION 

Traditional approaches to engineering technical 
education in the academic community are inadequate 
to meet the cost engineering needs of today's en
gineering graduates and corporations. At present, 
engineering faculties seem slow in responding to 
changes in cost engineering education. Today's 
engineers need to be trained not only in the tech
nical aspects of the problema but also in the in
creasing importance of the cost factors affecting 
their decision making. This is the very reason 
that the cost engineering profession is emerging 
as one of the distinct disciplines within engineer
ing. Cost engineering will and must continue to 
evolve. This is a difficult and important challenge 
for the traditional engineering educators. We, as 
cost engineers, have a responsibility to convince 
the people who train future engineers that cost 
engineering must be a properly established part of 
the engineering training process as it offers a 
real insight into this important area of engineer
ing management. The acceptance of cost engineering 
by the acadelllic couununity will help us to have an 
impact on the supply and demand for cost engineering 
personnel as well as the exposure of our profession 
to other engineering disciplines . For a cost
conscious student, the courses suggested will help 
him to be ready for the challenge of cost engineer
ing responsibilities during his future career. 

CONCLUSION 

A specialization in cost engineering for future 
engineers is a must for management-oriented students. 
Future cost engineers, tomorrow's manage~t deci
sion makers, must be provided with an .,alt8ness of 
emerging trends, ideas and Q1>portunitfes in their 
.chosen field. Traditional engineering curricula are 
not adequate to meet the needs of today's ·industrial 
organizations in the construction as well as many 
other engineering-related industries . It is our 
responsibility, as practicing cost engineers, to 
take the lead in persuading the academic community 
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to integrate coec ~ring couraea into ita cur
riculum and, if poe.tble, its research progr .... 
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