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ABSTRACT

The engineering profession makes important contributions to the economy, both from the direct addition
to economic output from the work they do, and the contribution of the sectors in which they work.
Engineering economics is a field that addresses the dynamic environment of economic calculations and
principles through the prism of engineering. It is a fundamental skill that all successful engineering firms
employ in order to retain competitive advantage and market share. Many schools across the country have
integrated courses in engineering economics for their students, thereby providing them with the tools to
optimize profits, minimize costs, analyse various scenarios, forecast fluctuations in business cycles, and
more. Despite the importance of this field, many universities are unable to effectively teach economic
concepts to engineering students in ways they are able to understand. One can also consider the long run
return to the economy of improvements in physical infrastructure, in which engineers have played a vital
role, and the contributions engineers make tothe knowledge economy and to sustainability.
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learning and critical thinking. Following the

INTRODUCTION

fundamental principles put forth by Benjamin Bloom
Engineering economics studies various financial and promotes a well-rounded learning strategy that

. . . . emphasizes a concrete approach towards
economic problems pervasive to engineers in a

. . . . . . evaluation, synthesis, analysis, and more. B
variety of industries. Like all engineering courses, oSy ! ¥aI5, ¥

. . . understanding the hierarchal structure of this
economics-based engineering courses have a strong

quantitative component; however, unlike the more taxonomy, students have successfully supplemented

. . . . . these ideologies into their learning patterns. This
traditional courses, studying engineering economics

requires extreme elasticity in learning style that is paper explores some of the many methods for

conducive towards understanding interdisciplinary
material. As a result, students who have taken
courses in the aforementioned field have adopted a
variety of techniques that have been shown, both
experientially and empirically, to permit higher order

teaching engineering economics in a way that
enables engagement and long-term retention.

It is also the intent of this paper to address
the importance of integrating economics into the
engineering curricula. Due to globalization and
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economic complexity, engineers are now required to
have an in-depth understanding of the markets and
how changes in these markets affect their bottom
line. These can include a variety of things, such as
understanding interest rates required to increase or
sustain levels of capital stock, opportunity cost, net
present value for calculating the value of
investments, basic cost and revenue analysis, and
more. Once we understand the mechanisms for
learning engineering economics and its importance
to 21% century engineers, it becomes apparent that
this field will play a growing role in shaping
successful engineers.

TEACHING ENGINEERING
ECONOMICS

The field of engineering economics aims to create
value in two domains: real world application and
academic theory. As such, there are some key
prescriptive recommendations for fostering learning
in this field.

Educational Practices. Professors have the distinct

responsibility of increasing student achievement.
After all, research shows that the classroom
environment has the biggest impact on how well
students learn. In response,

% Guided by the curriculum;

#» Rigorous with research-based strategies;
< Engaging and exciting;

% Assessed continuously to guide instruction;

«» Tailored through flexible groups. On the
other hand, students are also expected to
understand the hierarchical structure of
learning and be able to solve problems with
critical thinking. This taxonomy, established
by Benjamin Bloom, promotes these
invaluable learning skills to students in a
clear method4. As the figure below shows,
learning begins with memorization and
ends with evaluation. By understanding the
basic mechanisms for effective learning, we
can now delve into various educational
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practices and their purpose in engineering
economics.

Collaborative Learning. Educators agree that the
grouping of students during learning helps to

promote critical thinking; actively exchanging ideas
among groups increases interest, stimulates
participation, and supports evaluating ones’ ideas.
Based on empirical data, psychologists posit that
individual cognitive skills are developed in a social
context5. Collaborative learning can be hosted
through a variety of mediums, including, but not
limited to, big discussions, team work intensive
activities, and group projects. Numerous studies
show the positive influence collaborative learning
had on promoting higher levels of understanding
and stronger retention of material. As such, practices
have been successfully established in engineering
economics courses.

The teams would then present their
findings, where a heavy emphasis would be placed
on the “written and verbal communication skills.”
This approach by Professor Cassel, an industry
veteran, is imperative for training future engineers
revolutionized learning. Students are now able to
use software to suit a plethora of needs that were
unavailable to them a decade ago. AKTU (Abdul
Kalam Technical University) Open Course initiatives
are some of the many online tools available to
students. They provide lectures on thousands of
different topics, including engineering economics,
organic chemistry, advanced thermodynamics,
differential calculus, and everything in between.
Rather than dwell on memorizing information from
the books independently, students can now
supplement these strategic lectures with their own
resources to create a personalized understanding.
Computer supported learning further promotes
active learning by engaging students in experiential
exercises. A recent technique that has been
successfully integrated into the classroom is the use
of Microsoft Excel. Students have the availability of
downloading accurate data from online databases
and working together to analyse and project trends
for the future. This provides students the
opportunity to get into groups, download the data,
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build graphs, run statistical tests, analyse external
shocks, see various patterns, and more. These
innovative methods are imperative for students
studying  engineering economics, since the
techniques and strategies of collaborative
guantitative and qualitative analysis are key to
fostering interdisciplinary engineers who can
observe the markets and streamline their output for
producing maximum results.

The goal as an educator of engineering
economics should not be to simply convey the
material to the students; rather, it should be to
enhance and develop students’ abilities to learn
things at a higher level. By having an understanding
of the various learning mechanisms, educators can
help facilitate self-learning and thereby create value
in the two domains. The recommendations above
provide some insight into solutions that have been
observed by researchers, scientists, and educators
for decades.

THE VALUE OF ENGINEERING
ECONOMICS

Engineering economics is a topic that all industry-
bound students should learn because of its Real-
world applications. In response, AKTU has made
engineering economics an integral component of
senior design courses in all curricula. Their faculty
covers a variety of topics that are relevant to
practicing engineers, some of which will be discussed
in this section. Engineering economics poses
numerous benefits because it allows those in
industry to make strategic decisions for their
companies.

While  macroeconomic and financial
competencies are key for business operations,
engineering economics further provides a
mechanism for decision-making. It forces engineers
to think twice before making many choices in
everyday operations. The detail and accuracy with
which these processes are carried out are another
economic calculation based on margins of error,
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tolerance, reproducibility, and effect on
performance. Daily decisions by the engineering
firms (based on an economic framework) will decide
how successful and profitable that company is.

In most undergraduate engineering
programs with courses in engineering economics,
there are a number of key topics, among many
others, that are generally covered: time value of
money, cost analysis, interest rates, economic
fluctuations, and depreciation. These subjects are
essential for engineering economics because they
provide the foundation for engineers to make good
decisions in the business environment.

Time value of money is the idea that money has a

different value now than it will in the future. This is
due to a number of dynamic variables, such as
inflation and interest rates. These values are
standardized through present and future value
calculations, thereby equalizing the time dependent
variables. This is very important for engineers
because these calculations provide an intuition as to
how money should be spent and saved, how cash
flow should be negotiated in contracts, and how
interest rates can affect the present and future
values.

Interest is another concept that is important
to economical engineers. Many times, engineering
firms take out significant loans to finance
construction of major projects. Having a clear
understanding of the cost of borrowing money is
crucial to making appropriate business decisions.

CONCLUSIONS

The marriage between economics and engineering is
one of the successes of engineers in the 21st
century; the interdisciplinary nature of the topic
offers key insight into the underlying mechanisms
that drive daily business operations. Engineering
economics is an integral component to many
engineering curricula across the country, covering a
wide variety of topics including the time value of
money, cost analysis, interest rates, economic
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fluctuations, depreciation, and everything in-
between. Furthermore, it has been noted by
renowned engineer John Hayford that engineering
and economics “help to develop the very valuable
habit of thinking in terms of groups rather than of
individuals.” By understanding and implementing the
outcomes, framework, and tools for actively
teaching engineering economics, future engineers
can continue evolving as problem solvers and
innovators.

REFERENCES

% BA — BANCO DA AMAZONIA (2011) Banco
da Amazénia: FNO: Amazénia Sustentdvel.
Black, I. et al.;. (15 of November 2011) The
bankability of the new waste technologies:
an econometric method for risk

< Blank L T.; Tarquin Al. (2007) Basics of
Engineering Economy, New York, McGraw-
Hill.

< Bloom, B. S.; Engelhard, M. D.; Furst, E. J,;
Hill, W. H.; Krathwohl, D. R. Taxonomy of
educational objectives: The classification of
educational goals. Handbook I: Cognitive
domain. New York: David Mckay Company.
1956.

<+ Brealey, AR.; Myers, SC. (1998). Principios
de Finangcas Empresariais. Portugal: Ed.
McGraw-Hill.

< Degarmo, EP.; Sullivan, WG.; Bontadelli, JA.
(1993). Engineering Economy, 9.th ed. New
York, Macmillan.

<+ Dissertation. Helsink University  of

Technology. Espoo, Finland.

< Gongalves, A. et al. (2009). Engenharia
Econ6mica e Financas. Rio de lJaneiro:
Elsevier.

«* 1IE-INSTITUTE OF INDUSTRIAL ENGINEERS
(1998) — Industrial Engineering Terminology
— Engineering economy.

K2
*

ISSN : 2347-7660 (Print) | ISSN : 2454-1818 (Online)

Johnson, D., R. Johnson, and K. Smith,
Through
Cooperative Learning,” ASE Prism, February
1998, pp. 24-29.

“Maximizing Instruction

Johnson, R. T., & Johnson, D. W. Action
research: Cooperative learning in the
science classroom. Science and Children, 24,
31-32. 1986

Lavelle , J.,, K. Needy, H. Umphred
Engineering Economy: A Follow-up
Analysis of Current Teaching Practices.”
ASEE Annual Conference Proceedings, 1997,
Session 1239.

Liesi, J. (14 of November, 2008). Portfolio
Decision Analysis for Robust Project
Selection and Rosource Allocation.

Mavrovouniotis, Michael. “The Role of
Engineering Economics in the Chemical
Engineering Curricula.” ASEE Annual
Conference. 1996.

O’Conner, John. Turning Average Instruction
Into Great Instruction. R&L Publication,
20009.

Resnick, L., Levine, J. & Teasley S.
Perspectives on socially shared cognition.
Washington: American Psychological

Association, 384-397. 1991.

Sharing in private finance Waste contracts.
Environmental Technology. Vol. 32, n215.

Thuesen, GJ.; Fabrycky, WJ. (1984)
Engineering Economy, 6.th ed. Englewood
Cliffs, NJ, Prentice-Hall.

Valenti, M. et al.. (2012) Methodological
Approaches in Realizing and Applying Cost
Benefit Analysis for the Investment

Watts Jr, JM.; Chapman, RE. (2012)
Engineering  Economics.  Section five,
chapter seven. Accessed in February 18th,

Wernk, R. (2004). Gestdo de Custos: Uma
abordagem pratica. 2. ed. Sdo Paulo: Atlas

| vol (6), No.4 April, 2018

IJSIRS



