
1. Assign students into groups and ask them to choose a specific make and model of automobile. Ask them to identify safety
    features and discuss features that they imagine would improve the safety as well.
2. Discuss with the class what they think automobiles will be like 10 years, 25 years, and 50 years from now. How might
    autonomous vehicles impact driving habits? If autonomous vehicles become more like public transportation, how will this
    affect commuting? Brainstorm a list of pros and cons regarding how these changes in habits could impact the economy and
    the environment.
3. Discuss with students the steps the government is taking to encourage automobile manufacturers to improve their fuel
    efficiencies and emissions. 
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ETS1.A: Defining and Delimiting an Engineering Problem 
Criteria and constraints also include satisfying any requirements 
set by society, such as taking issues of risk mitigation into 
account, and they should be quantified to the extent possible 
and stated in such a way that one can tell if a given design 
meets them.
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In recent years, automobiles have evolved in ways such as increased fuel economy, reliability, handling, and com-
fort. Automobile manufacturing is in a new era, focusing on safety while incorporating impressive new technologies 
to meet our transportation needs.

As the human population grows, more people and more automobiles are on the road. With more congestion and 
traffic, there is an increased likelihood of accidents. Automobile engineers are reacting by making our transportation 
options safer with extensive crash tests, monitoring cameras and accident avoidance systems.
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Science Brought To Life In The Classroom Since 1970

Ŷ  Safety tips and new safety related technology (U.S. Department of Transportation): JVVR���YYY�UCHGTECT�IQX�

Ŷ  National Highway Traffic Safety Administration: JVVR���YYY�PJVUC�IQX�

Ŷ  Consumer Reports – What’s next in Auto Safety: 
�����JVVR���YYY�EQPUWOGTTGRQTVU�QTI�ETQ�ECTU�ECT�UCHGV[�ECT�UCHGV[�TGXKGYU�YJCVU�PGZV�KP�CWVQ�UCHGV[������QXGTXKGY�����AYJCVU�PGZV�KP�CWVQ�UCHGV[AQX�JVO
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BACKGROUND

Recent automobile innovations are mostly geared at safety, both for the vehicles occupants and the environment as well. Automobile 

OCPWHCEVWTGTU�CTG�OCMKPI�ECTU�UOCTVGT��6JG[�CTG�PQ�NQPIGT�UKORN[�VQQNU�HTQO�VTCXGNKPI�HTQO�RQKPV�#�VQ�RQKPV�$��%QORNGZ�EQORWVGT�
programs are being tested to make vehicle to vehicle communication possible. These algorithms calculate information to determine the 

best evasive measures when faced with an impending accident. In addition, more automobiles are coming equipped with cameras and 

UGPUQTU��$CEM�WR�ECOGTCU�CPF�NCPG�EJCPIKPI�CNGTV�U[UVGO�ECOGTCU�CPF�UGPUQTU�CTG�JGNRKPI�FTKXGTU�CXQKF�CEEKFGPVU�CPF�KPLWT[�

Autonomous cars might seem like things of the future, however, Nissan has been using artificial intelligence and global positioning 

U[UVGOU�VQ�EQPVTQN�VJGKT�'2141�TQDQVU�HQT�UQOG�VKOG�PQY��6JG�TQDQVU�CTG�OQFGNGF�CHVGT�VJG�DGJCXKQT�QH�C�UEJQQN�QH�HKUJ��PGXGT�
touching one another, while avoiding obstacles. The robots are a stepping stone towards autonomous vehicles.

#NVGTPCVKXG�HWGN�XGJKENGU�UWEJ�CU�VJG�.'#(��TWP�EQORNGVGN[�QP�GNGEVTKEKV[��6JG�GPIKPG�KU�OWEJ�SWKGVGT�VJCP�CP�KPVGTPCN�EQODWUVKQP�
GPIKPG�CPF��CU�C�TGUWNV��FGUKIPGTU�FGEKFGF�RGFGUVTKCPU�PGGFGF�UQOG�YCTPKPI�VJCV�VJG�ECT�YCU�PGCTD[�CPF�OQXKPI��6JG�.'#(�KU�
equipped with a vehicle sounds for pedestrians system. To alert pedestrians, the blind, and others of its presence, the car is equipped 

YKVJaFKIKVCN�YCTPKPI�UQWPFU��CU�C�TGUWNV�QH�UKIPKHKECPV�PQKUG�TGFWEVKQP�FWG�VQ�HGYGT�OQXKPI�RCTVU�CPF�PQ�GZJCWUV�

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 A: Technology and Science, Grades 3-5
Ŷ 6JTQWIJQWV�CNN�QH�JKUVQT[��RGQRNG�GXGT[YJGTG�JCXG�KPXGPVGF�CPF�WUGF�VQQNU��/QUV�VQQNU�QH�VQFC[�CTG�FKHHGTGPV�HTQO�VJQUG�QH�VJG�
   past but many are modifications of very ancient tools. 

Ŷ 6GEJPQNQI[�GZVGPFU�VJG�CDKNKV[�QH�RGQRNG�VQ�EJCPIG�VJG�YQTNF��VQ�EWV��UJCRG��QT�RWV�VQIGVJGT�OCVGTKCNU��VQ�OQXG�VJKPIU�HTQO�QPG�
���RNCEG�VQ�CPQVJGT��CPF�VQ�TGCEJ�HWTVJGT�YKVJ�VJGKT�JCPFU��XQKEGU��UGPUGU��CPF�OKPFU��6JG�EJCPIGU�OC[�DG�HQT�UWTXKXCN�PGGFU�UWEJ�
���CU�HQQF��UJGNVGT��CPF�FGHGPUG��HQT�EQOOWPKECVKQP�CPF�VTCPURQTVCVKQP��QT�VQ�ICKP�MPQYNGFIG�CPF�GZRTGUU�KFGCU�

Benchmark 8.  THE DESIGNED WORLD
Section B: Materials and Manufacturing, Grades 6-8
Ŷ /CPWHCEVWTKPI�WUWCNN[�KPXQNXGU�C�UGTKGU�QH�UVGRU��UWEJ�CU�FGUKIPKPI�C�RTQFWEV��QDVCKPKPI�CPF�RTGRCTKPI�TCY�OCVGTKCNU��RTQEGUUKPI�
   the materials mechanically or chemically, and assembling the product. All steps may occur at a single location or may occur at 

   different locations. 

Ŷ Efforts to find replacements for existing materials are driven by an interest in finding materials that are cheaper to obtain or 

   produce or that have more desirable properties. 

Ŷ 5QOG�OCVGTKCNU��UWEJ�CU�RNCUVKEU��CTG�U[PVJGUK\GF�KP�EJGOKECN�TGCEVKQPU�VJCV�NKPM�CVQOU�VQIGVJGT�KP�NQPI�EJCKPU��2NCUVKEU�ECP�DG�
   designed to have a variety of different properties for a variety of uses. 

Autonomous vehicles:�&TKXGTNGUUaQTaUGNH�FTKXKPI�XGJKENGU�ECRCDNG�QH�UGPUKPI�VJG�GPXKTQPOGPV�XKC�TCFCT�CPF�)25�CPF�PCXKICVKPI�YKVJQWV�

human input. Autonomous vehicles exist mainly as prototypes and demonstration systems, but are likely to become more widespread 

in the near future.

&GEKDGN: A unit used to measure the power of a signal, such as an electrical signal or sound, relative to some reference level. As a 

OGCUWTG�QH�UQWPF�KPVGPUKV[��C�\GTQ�FGEKDGN�TGHGTGPEG�KU�UVKRWNCVGF�VQ�DG�VJG�NQYGUV�NGXGN�CWFKDNG�VQ�VJG�JWOCP�GCT��VJG�URGCMKPI�XQKEG�

QH�OQUV�RGQRNG�TCPIGU�HTQO����VQ����FGEKDGNU�

Global positioning system: A system of satellites combined with receivers on the Earth that determines the latitude and longitude of a 

RCTVKEWNCT�TGEGKXGT�VJTQWIJ�VTKCPIWNCVKQP��6JG�FKUVCPEG�QH�VJG�TGEGKXGT�VQ�VJTGG�QH�VJG�UCVGNNKVGU�KU�CUEGTVCKPGF�D[�OGCUWTKPI�VJG�VKOG�FG�

lay of a predetermined radio signal.

.KVJKWO�KQP�DCVVGT[: Rechargeable battery in which lithium ions move from the anode to the cathode during discharge and back when 

EJCTIKPI��6JG[�WUG�C�NKVJKWO�EQORQWPF�CU�VJG�GNGEVTQFG�OCVGTKCN��EQORCTGF�VQ�VJG�OGVCNNKE�NKVJKWO�WUGF�KP�PQP�TGEJCTIGCDNG�NKVJKWO�

battery.

Regenerative braking: Converts the energy generated by braking into electrical energy to charge the batteries for the electric motor 

portion of the propulsion system.


