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Introduction

I cannot think of anything as ubiquitous and well recognized as the car. For 
the past century it has completely changed our world, and it continues to do 
so today. It is the focal point of personal transportation, with easily understood 
power-plant technology on the verge of a compete changeover from gasoline 
guzzler to perhaps another fuel, maybe even hydrogen. We now are witnessing 
hybrid cars that may eventually morph into fuel cell-powered vehicles. No 
one can accurately forecast when this might occur; but for sure, our family 
car continues to change and mature in different ways. It is our most versatile 
appliance.

We tech ed aficionados often define technology education as the study of the 
human-designed or engineered world. Cars are certainly a big part of that man-
made world; with its pervasive impact on our lives, what better subject is there 
to study as an example of integrated, multidisciplinary engineering? 

Cars affect us at many levels, ranging from our neighborhoods to our nation as 
a whole. It is the intent of this book to explore many of these impacts and in 
so doing, leave an imprint on student thinking that will transcend the car and 
expand into other technology-rich products.

Harry T. Roman
April, 2007
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We are a nation in motion. For more 
than 100 years we have had a love 
affair with the car. There is something like 220 million vehicles of every shape 

and size on the road. We take our cars everywhere. Our lives revolve around this four-
wheeled vehicle. Sometimes, we even give them pet names. An entire advertising mystique 
has formed to convince us of the primal importance of the car, complete with visceral 
music and dramatic imagery.

Chapter 1
The Car in Perspective

Prior to cars, life moved slowly. Humans rode 
horses or walked to get where they wanted to 
go, and it took time for one to travel – or for 
news to travel for that matter. The riverboat and 
later the train made it possible to travel longer 
distances but only along certain routes – where 
the river went or where the steel rails were set. 
You still needed to travel inland by horse or 
carriage if you wanted to get off the normal 
beaten path.

The first cars were incredibly liberating, 
allowing people to travel virtually anywhere 
they wanted at speeds that were rather swift 
over open land for that time. Cars decentralized 
the riverboat and train – much like the personal 
computer and cell phone have liberated 
us from mainframe computers and central 
telephone exchanges. We can compute or 
communicate anywhere in the world, just like 
we can drive anywhere.

Cars allowed people to radically expand 
their world, dream of new opportunities, and 
start new jobs and careers in far-off towns. 
No longer were they tied to specific cities or 
towns. They could drive and live anywhere they 
chose. The countryside was just a breezy ride 
away. 

Looking back now from the perspective of 
modern day traffic jams, we often lament the 
passing of simpler times. The car is blamed for 
many of the evils of modern living. However, 
try living without a car and see how quickly 
life gets very restricted. Let’s try an exercise 
that will help us focus on both the positive and 
negative aspects of the automobile.

This activity can be done either on a sheet of 
paper or a computer spreadsheet. We are going 
to make a matrix of the “goods and bads,” or 
“pros and cons,” of the car. We can divide 
our matrix vertically into pros and cons and 
horizontally into a number of compartments 
such as, economics, environment, safety, 
entertainment, and society – you get the 
picture. This is going to be a multidimensional 
look at the impact of the car on our lifestyle 
from your students’ perspectives. 

Take a look at Figure 1 on page 2 and you will 
see how I started my sample matrix to give you 
an idea where I am going with this activity. 
In this example, I only used three dimensions 
– economics, environment, and society. You 
and your students should certainly add more 
and pick up where I left off.
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Chapter 3
How Does a Car Work?

• Propulsion (engine, transmission, drive 
train, and tires)

• Exhaust
• Air pollution controls
• Brakes
• Steering
• Suspension
• Electrical 
• Lights
• Heating and cooling
• Chassis
• Body 
• Interior
• Appliances and accessories

Each subsystem has a distinct function, and 
their harmonious blending (called systems 
engineering by veteran engineers) makes for 
a pleasant driving experience. Most folks are 
primarily concerned with the operation of the 
engine, as without proper functioning, the car 
does not move anywhere.

With this many subsystems, the automobile is 
the ideal subject for student teams to tackle. 
Each team can select a subsystem and explore 
its technology, designs, and specific concerns. 
Students can also track how these subsystems 
have changed over time. For instance, what 
kinds of engines were first used, and how 
do the modern, high-performance, long-life 
engines of today compare with car engines 
of the 1930s? How are gasoline and diesel 
engines different? What is a rotary engine?

As you move through this exercise, don’t 
overlook some very interesting sources of 
information not far from your school. Think 
about these wonderfully rich sources of 
information you and your students can tap:

1)  Invite a local car repair shop owner to visit 
the class to discuss his or her experience 
with fixing cars of many types and years.

2)  A car dealership that does on-site service 
and repair is another excellent source of 
information and possibly a class field visit 
as well. The students can also see new cars 
in the showroom, talk to sales personnel 
about how they sell the cars, and learn 
what special features the cars contain. The 
sales force can also explain why different 
models exist and how they are designed to 
meet customer needs.

3)  Local high schools that specialize in 
vocational training such as, auto repair 
may also be able to host a site visit and 
entertain some discussions about how cars 
have changed over the years. Here the 
students could probably see some major 
car repairs and component revitalization 
in progress. This could be a revealing 
site visit as it can divulge how cars have 
become more complicated over time, what 
teaching methods are used, and what skills 
are needed by students who want to repair 
cars.

Sure, you can drive a car, but do you know how it 
works? Well first, let’s begin by enumerating the basic subsystems of a car:
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Chapter 5
Car Safety

Everyone knows the hazard of a car accident; and no doubt many reading these words 
have experienced one or more such traumatic episodes. We are a nation of big cities 
with crowded highways and rush hours. There is an important lesson in automobile 

accident statistics for students to explore and relate to other risks associated with our use 
of technology.

Car Accidents

Today, more than 42,000 people die each year 
in the U.S. in car accidents, which translates to 
a bit more than 100 fatalities per day.

• What is the main reason for such 
death rates? 

• Is not wearing a seat belt the prime 
reason? 

• What are the main factors in car 
deaths?

• Has the national death rate in cars 
varied over the decades?

• Have the main causal factors varied 
over the decades?

• How much is due to drunken 
driving?

Americans obviously find the risk of car travel 
acceptable, because we keep doing it. We 
don’t seem reticent to buy cars and zip along 
on the nation’s highways at 60 miles an hour 
or more. According to the National Safety 
Council, the odds of being killed in an auto 
accident is one in 6,498. This appears to be an 
acceptable situation to us.

How do car accidents rank in terms of other 
risks we are subjected to in our daily lives? 

Can your class make a table of such risks and 
discuss them? For instance, such a table might 
include risks such as:

• Falling off a roof or ladder around the 
house

• Living near a nuclear power 
plant

• Drowning in a flood

• Being hit by lightning

• Burning in a fire

• Being shot by firearm

Would it surprise you to know that accidental 
deaths in hospitals and health care facilities 
number more than 90,000 people per year?

Worldwide, about 1,000,000 people die each 
year in car accidents. Does this say something 
about our car accident death rate when you 
consider our population of about 385 million 
and our car safety standards? 

What about the age groups of the various 
licensed drivers on U.S. roads? Are there 
definable differences in death rates between 
younger and older drivers? Can main 
contributing factors for these death rates be 
determined?
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Chapter 8
Class Exercises to 
Stimulate Thinking

1) How Do RefineRies Make Gasoline?
Challenge your students to trace the steps from crude oil to highly refined gasoline ready to be 
burned in your family car. To accomplish this challenge, an understanding of how refineries work 
is necessary. Encourage your students to develop line diagrams that show the various steps and 
processes needed to “crack” crude oil into the useful fuels and lubricants we use everyday. Some 
specific questions that may be considered:

• How do refineries do their very important job?

• Can refineries make as much of one fuel as they want?

• What measures are used to prevent oil spills and pollution at refineries?

• Where are U.S. refineries located?

• What is necessary to build more refineries?

• What safety measures are in force at refineries to minimize possible fires?

• Do all oil wells produce the same quality oil, and how does this affect processing it?

• How has the increasing complexity of our cars affected how refineries process oil into 
gasoline?

• What kinds of jobs and skills do refinery workers and engineers need?

2) autoMotive stanDaRDs

A mature industry like car manufacturing is highly dependent upon engineering standards that 
address the quality and performance of cars, their various major components, testing procedures, 
and lubricating oils. Various engineering societies are responsible for developing and implementing 
such standards. Have the students search the literature and Internet to learn about those societies 
that take part in promulgating automotive standards.

This chapter contains a variety of exercises you may consider for 
your class. There is no priority or ranking of the suggestions that 
follow, just a creative listing of multidisciplinary, problem-solving challenges to 

stimulate additional thinking and learning.
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