
 
 

 

 

 

Forging the West 

Engineer It! 
 
Subject: Science/Physics/Engineering 

 

Grade: 2-4 

 

Colorado State Education Standards Met: 

Science 2nd grade 1.1 Changes in speed or direction of motion are caused by forces 

such as pushes and pulls 

 

Science 4th grade 1.1 Energy comes in many forms such as light, heat, sound, 

magnetic, chemical, and electrical 

 

Lesson Length: 1 class period 

 

Materials required:   

 DVD, Forging the West “Introduction” and “Chapter One: A Grand Vision” 

 DVD player and TV or projector 

Other materials required (per team) 

 3 non bendable, plastic drinking straws 

 Rulers 

 Scissors 

 5 paper clips 

 4 small round hard candies or other small object with a hole in the center. 

An example would be an empty spool of thread or sewing machine bobbin 



 1 sheet each of 8 ½” x 11” paper, cardstock and lightweight cardboard 

 Tape 

 Pencils, drawing paper (optional for sketching out design) 

 

Lesson procedure:  

1. Show students the first few minutes of the introduction of the film 

“Forging the West” from 0:00-2:15. Write the word “Engineer” on the 

chalkboard or white board. Explain that everything that we have in our daily 

lives is either mined from the ground or is grown on a farm or ranch. (animal, 

vegetable, mineral). A scientist called an engineer is crucial to allowing us to 

have the man made items in our lives that come from minerals. Define 

“engineer” as a class. (An engineer is a person who solves problems and 

challenges.) What types of challenges might one find in a mining situation? 

What about on a farm? Next write the word “steel” on the chalk or white 

board. Define as a class. How would an engineer be useful in the steel 

industry? Show the class the remainder of Chapter 1: “A Grand Vision” Lead 

a class discussion or assign or a short essay: “General Palmer was an 

engineer. What were some of his challenges he faced in building a railroad? 

How did he solve them?”  

Possible discussion points and answers: 

 Challenge: General Palmer wanted to make money by having people ride on his 

railroad, the Denver and Rio Grande, but one did not exist in the 1870s.   

 Solution: He decided to build a railroad that connected two major cities: 

Denver and Mexico City. Between these cities, rich markets were located 

 Challenge: It was too expensive to ship in rails from the eastern steel mills 

in the Eastern part of the United States 

 Solution: He decided to make the rails on site with materials found in 

Southern Colorado so he could avoid high shipping costs 

 Challenge:  A large factory system did not exist in Southern Colorado at the 

time 

 Solution: He designed a company with all resources necessary to make steel 

build a major company including acquiring the minerals, transporting the 

minerals to the factory, owning the factory, and hiring the people to make 

the railroad tracks and lay the rails in the ground.  

 Challenge: If Palmer was going to have a lot of workers in his company, he 

needed somewhere for them to live 

 Solution: He began to build South Pueblo as a small city for his workers 

within walking distance of the factory where they were going to work. 



 

2. Explain to students that they will now become engineers and solve a challenge 

that needs a solution. Working in small groups of 3-4 students, they will work to 

design a movable car made from simple materials. This car will cross a finish line 10 

feet away using only their breath as the energy source.     

 

3. Divide the students into small groups of 3-4  and give each team a kit of 

materials. These are the only materials they are able to use in this engineering 

challenge.  

 

4. Groups may wish to sketch their design first. Guiding discussions as students 

work: the assignment is to use only your breath to move the car. What items are 

needed for movement? (wheels, axels to turn the wheels). A car obviously has a 

body. What item in our kit would be suitable for a body? (cardstock would be the 

best choice. Paper may be too flimsy and the cardboard may be difficult to work 

with). Think about other types of energy that move methods of transportation. 

Your bicycle? It has two wheels and a chain that make the bike move. A sailboat? 

It has a sail on it that allows wind to push against the sail that catches the wind 

and makes the boat move. What would happen if these did not exist? (the bike and 

the boat would not move)    

 

5. Once the cars are assembled, have students test their design. Was there a 

problem with the design that the student engineers needed to solve or change? 

Have students test their design with a race across a finish line 10 feet away from 

a starting line. Next ask students to change one variable on their car. What would 

happen if students change the shape or size of the wheels? If students used a sail 

in their design to catch the breath of students, what if the sail was a different 

shape? Have students make a hypothesis, test their hypothesis and experiment 

with the results.  

 

6. Explain to students that engineers are continually working in the mining and steel 

industries to improve on current technology or ideas, just as General Palmer saw 

several challenges in starting a major steel company to create railroad tracks and 

connect communities, innovative solutions are born out of necessity. Today, because 

of costs and environmental sensitivities, steelmakers rely on electricity as an 

alternate source of energy to make steel rather than on minerals. The electricity 



provides energy to furnaces that melt scrap metal recycling it into new steel 

products.    


