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ETS1.A: Defining and Delimiting Engineering Problems
A situation that people want to change or create can be approached as 
a problem to be solved through engineering.
ETS1.B: Developing Possible Solutions
Designs can be conveyed through sketches, drawings, or physical 
models. These representations are useful in communicating ideas for a 
problem’s solutions to other people.
ETS1.C: Optimizing the Design Solution
Because there is always more than one possible solution to a problem, 
it is useful to compare and test designs.
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This issue describes the role of an engineer in our society and some of the work practices associated with a day in 

VJG�NKHG�QH�CP�GPIKPGGT��#P�GPIKPGGTaUQNXGU�VGEJPKECN�RTQDNGOU�D[�CRRN[KPI�MPQYNGFIG�QHaUEKGPEGaCPF�OCVJGOCVKEU��

Engineering is a broad discipline that has a wide variety of sub-disciplines such as agricultural, aerospace, civil, 

mechanical, environmental, and biomedical engineering, just to name a few. Unique skills and problem solving 

abilities make the engineer a useful member of teams that work to solve technically based problems relating to 

social and environmental issues all over the world.

SYNOPSIS
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1. Ask students to list products or things that they encounter in their daily life that were designed by an engineer. 
    Pick one item and discuss the steps the engineer used in creating the final product.

2. Have students research the schooling required to become an engineer. What paths might lead them to a 
    specific discipline such as an environmental engineer?

3. Discuss how engineering has evolved over the past 50 years with technological advances.
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Science Brought To Life In The Classroom Since 1970

Ŷ  National Academy of Engineering Challenges: JVVR���YYY�GPIKPGGTKPIEJCNNGPIGU�QTI�

Ŷ  US Government job description outlook:�JVVR���YYY�DNU�IQX�QQJ�CTEJKVGEVWTG�CPF�GPIKPGGTKPI�DKQOGFKECN�GPIKPGGTU�JVO
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BACKGROUND

#EEQTFKPI�VQ�#$'6��QT�VJG�#EETGFKVCVKQP�$QCTF�HQT�'PIKPGGTKPI�CPF�6GEJPQNQI[���'PIKPGGTKPI�KU�VJG�RTQHGUUKQP�KP�YJKEJ�C�MPQYNGFIG�
of the mathematical and natural sciences, gained by study, experience, and practice, is applied with judgment to develop ways to 

WVKNK\G��GEQPQOKECNN[��VJG�OCVGTKCNU�CPF�HQTEGU�QH�PCVWTG�HQT�VJG�DGPGHKV�QH�JWOCPMKPF��

There is considerable overlap between science and engineering, and research teams often consist of one or more engineers who work 

closely with scientists to design and build some of the tools required for lab experiments or to test theories in practice.

'PIKPGGTU�CTG�OQVKXCVGF�VQ�KORTQXG�QWT�SWCNKV[�QH�NKHG��(QT�GZCORNG��OCMKPI�TGPGYCDNG�GPGTI[�GEQPQOKECN��KORTQXKPI�JGCNVJ�U[UVGOU��
making better medicines, improving automobile safety, and improving urban infrastructure.

'PIKPGGTU�V[RKECNN[�FGXGNQR�PGY�RTQFWEVU�WUKPI�UGXGTCN�UVGRU�ņ�&GUKIP�RJCUG��VGUVKPI��RTQFWEVKQP�CPF�OCKPVGPCPEG��&WTKPI�VJG�FGUKIP�
phase, engineers specify the functional requirements, design and test components, produce a prototype, and evaluate the overall 

effectiveness, cost, reliability, and safety of their product. This process is common in the development of many different products 

such as chemicals, computers, energy sources, and transportation.

&WTKPI�VGUVKPI��RTQFWEVKQP�CPF�OCKPVGPCPEG��GPIKPGGTU�FGVGTOKPG�KH�CP[�HCKNWTGU�QH�VJG�EQORQPGPVU�CTG�NKMGN[�CPF�YJGTG�VJG[�OKIJV�
occur. This is where they estimate the time and cost required to produce a product. In these processes, engineers use computers to 

create designs, analyze functionality, and simulate how a machine, structure, or system operates.

2TKQT�VQ�XKGYKPI�VJKU�XKFGQ��UVWFGPVU�UJQWNF�JCXG�UQOG�WPFGTUVCPFKPI�QH�VJG�HQNNQYKPI�$GPEJOCTMU�HQT�5EKGPEG�.KVGTCE[��1ZHQTF�7PKXGTUKV[�2TGUU��
which are excerpted and, in some cases, abbreviated below. Refer to the Benchmarks for more information.

Benchmark 3.  THE NATURE OF TECHNOLOGY
Section B: Design and Systems, Grades 3-5
Ŷ 6JGTG�KU�PQ�RGTHGEV�FGUKIP��&GUKIPU�VJCV�CTG�DGUV�KP�QPG�TGURGEV�
UCHGV[�QT�GCUG�QH�WUG��HQT�GZCORNG��OC[�DG�KPHGTKQT�KP�QVJGT�YC[U�
���
EQUV�QT�CRRGCTCPEG���7UWCNN[�UQOG�HGCVWTGU�OWUV�DG�UCETKHKEGF�VQ�IGV�QVJGTU��

Ŷ 'XGP�C�IQQF�FGUKIP�OC[�HCKN��5QOGVKOGU�UVGRU�ECP�DG�VCMGP�CJGCF�QH�VKOG�VQ�TGFWEG�VJG�NKMGNKJQQF�QH�HCKNWTG��DWV�KV�ECPPQV�DG�
   entirely eliminated.

Ŷ The solution to one problem may create other problems.

Benchmark 3.  THE NATURE OF TECHNOLOGY
Section B: Design and Systems, Grades 6-8
Ŷ &GUKIP�WUWCNN[�TGSWKTGU�VCMKPI�KPVQ�CEEQWPV�PQV�QPN[�RJ[UKECN�CPF�DKQNQIKECN�EQPUVTCKPVU��DWV�CNUQ�GEQPQOKE��RQNKVKECN��UQEKCN��
   ethical, and aesthetic ones. 

Ŷ All technologies have effects other than those intended by the design, some of which may have been predictable and some not. 

Ŷ 5KFG�GHHGEVU�QH�VGEJPQNQIKGU�OC[�VWTP�QWV�VQ�DG�WPCEEGRVCDNG�VQ�UQOG�QH�VJG�RQRWNCVKQP�CPF�VJGTGHQTG�NGCF�VQ�EQPHNKEV�DGVYGGP�
   groups. 

Ŷ Almost all control systems have inputs, outputs, and feedback. 

Ŷ The essence of control is comparing information about what is happening to what people want to happen and then making 

   appropriate adjustments. This procedure requires sensing information, processing it, and making changes.

Ŷ In almost all modern machines, microprocessors serve as centers of performance control.

Ŷ 5[UVGOU�HCKN�DGECWUG�VJG[�JCXG�HCWNV[�QT�RQQTN[�OCVEJGF�RCTVU��CTG�WUGF�KP�YC[U�VJCV�GZEGGF�YJCV�YCU�KPVGPFGF�D[�VJG�FGUKIP��
   or were poorly designed to begin with.

Biomedical engineer: Biomedical engineers analyze and design solutions to issues in biology and medicine, with the goal of improving 

the quality and effectiveness of patient care.

Civil engineer: Civil engineers design and supervise construction projects, including roads, buildings, airports, tunnels, dams, bridges, 

and systems for water supply and sewage treatment.

Environmental engineer: Environmental engineers use the principles of engineering, soil science, biology, and chemistry to develop 

solutions to environmental issues. They are involved in efforts to improve recycling, waste disposal, public health, and control of 

water and air pollution.

Ingenuity:����6JG�SWCNKV[�QH�DGKPI�ENGXGTN[�KPXGPVKXG�QT�TGUQWTEGHWN��KPXGPVKXGPGUU��C�FGUKIPGT�QH�ITGCV�KPIGPWKV[�����%NGXGTPGUU�QT�
skillfulness of conception or design:

/GEJCPKECN�GPIKPGGT��/GEJCPKECN�GPIKPGGTKPI�KU�QPG�QH�VJG�DTQCFGUV�GPIKPGGTKPI�FKUEKRNKPGU��/GEJCPKECN�GPIKPGGTU�FGUKIP��FGXGNQR��
build, and test mechanical devices, including tools, engines, and machines.

Nanotechnology: The science and technology of devices and materials, such as electronic circuits or drug delivery systems, construct�
ed on extremely small scales, as small as individual atoms and molecules.


