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The Industrial Revolution changed the way many American industries operated.  More people moved into cities, factories became popular places to work, women and children began working, and many inventions were developed and disseminated during this time.  One invention in particular was not only important in the 19th century, but is still used today.  The concept of interchangeable parts was first developed during the Industrial Revolution and is still used in making many products such as computers, shoes, clothes, cars, and much more.  This activity will demonstrate the importance of the emergence of interchangeable parts and the creation of assembly lines.

Subject:
Social Studies: Time Continuity and Change, Production Distribution and Consumption.
Technology: Technology Productivity Tools

Grade Level: 

· Target Grade: 8
· Upper Bound: 8
· Lower Bound: 5
Time Required: Twenty minutes.
Materials:  
· Worksheet 1
· Worksheet 2
· Worksheet 3
· 4 rolls of ribbon per group (yarn could be substituted for ribbon) 
· A large stack of plain paper (~200 pages) (per group)
· A large stack of construction paper/colored paper (~200 pages) (per group)
· 1 pair of scissors per group

Lesson Introduction / Motivation:
One important change that occurred during the Industrial Revolution was the invention and use of interchangeable parts.  This allowed the same parts to be used in the making of many different products which also helped form the concept of an assembly line.  In this activity, students will be able to take part in a hands-on activity which will help demonstrate the usefulness of both interchangeable parts and assembly lines.


Lesson Plan: 
· Students will be split into 4 equally sized groups.  Two groups will be assembly lines, two groups will be individual workers.

· Each assembly line will do the following:

1.  Assign a specific task to each worker in each assembly line so that the final product can be made.  A suggestion of how the tasks can be broken down for an assembly line of 8 people is as follows: First two people count out 5 sheets of paper each (one counts out colored paper and the other counts out plain paper), the third arranges the stack of papers to be alternating in color (plain, colored, plain, colored… etc.), the fourth lines up papers into a nice stack, fifth measures out 1 meter long ribbon, sixth ties ribbon around stack of paper with knot, seventh ties nice bow using the extra ribbon, eighth person takes stack and arranges it on table and keeps count of how many stacks have been made.

2.
The tasks can be distributed among more or fewer individuals depending on how many people are in each assembly line.

3.
Each assembly line will line up with the proper materials at the correct positions on the assembly line.

4.
When the individual workers are ready also, the teacher will tell everyone to begin.

· Groups of individual workers will do the following:

1.
Place all materials in center of a large table, with workers positioned around the sides with their own workspace.

2.
Each worker must individually count out 10 sheets of paper, stack them so the colors alternate (plain paper, colored paper, plain, colored, plain, etc.) then line all papers up nicely, tie a knot and bow around each stack and place each person’s stack in their own pile.

3.
Only begin to work when the assembly line teams are ready and the teacher tells everyone to begin.

· After 10 minutes, have each assembly line and each individual worker count their total number of completed products.  On the board, write the number of products the two assembly lines produced together, and the total number of products produced by the individual workers.  (Ideally, the assembly lines should have made the most products).

Assessment: 

Have a discussion with the students on the following questions:

· Which group was most productive?  Why do you think that is?  If the assembly lines did not make the most products, what was the problem?

· If the boss of the factory told everyone that now you needed to switch between making a stack of only plain paper, and a stack of only colored paper, which type of groups would have been able to adjust faster, the assembly line or the individual workers?

· How does this activity compare to creating something using assembly lines and interchangeable parts in the 19th century? (possible answers include manufacturing of guns, clothing, etc.)

· What are some disadvantages of assembly lines? Think back to the days of the Industrial Revolution, when workers frequently worked 18 hours a day in the lines. (repetitive movements, boredom from doing just one job the whole day)
· What would be the advantages of trying out different students in different places on the assembly line or rotating students so no one works the same job for too long? (this can be used to find the students who are the quickest at a specific task making the assembly line more efficient)
Lesson Extensions: 

· Students can rotate through the assembly line and try their hand at various spots on the assembly line to find where they are the most efficient.  The students who make up the most efficient assembly line can race against a randomly selected team for the other assembly line.  Discussions can be started on how factory workers were/are selected based on their skills, even for a seemingly unskilled job.  Another extension which links to science is to find the slowest or rate-determining step in each assembly line and come up with ideas on how to make that step faster.
· Optional activity: Students will work in groups of 3-4 to invent an object.  This object could be a new toy, future transportation or maybe a time-saving device.  The invention will depend on the level of the students.  During the Industrial Revolution, inventors such as John Hall, Robert Fulton, Benjamin Franklin and Oliver Evans had to sell their ideas to the public.  As part of this activity, students should present their "invention" to the class to try to sell them on the idea.

· Toy: cotton balls, pipe cleaners, twist ties, film canisters, poster board, popsicle sticks, balloons, rubber bands, glue, tape or the teacher could allow the students to bring approved items from home.  The objective is for students to use basic, inexpensive materials to create a toy.

· Future transportation:  Students could design their future transportation on paper or poster board with pens or markers.  This activity is meant to be a pen and paper activity, but it is possible to have the students create their model with the same types of materials listed above.

· Time-saving device:  This activity could be either a pen and paper activity or an activity where the students actually create their time-saving device.  Students would need class time to think of their device and draw the designs for it.  Students could be encouraged to bring items from home to create this device or use the materials listed above.


TEKS:

8.1 (A) Identify the major eras in U.S. history through 1877

8.28 (A) Explain the effects of technological and scientific innovations

8.28 (D) Explain how technological innovations led to rapid industrialization

8.29 (A) Compare the effects of discoveries and innovations on daily life

7.20 (D) Evaluate the effects of scientific discoveries on the use of resources

6.9 (A) Describe ways in which factors of production influence economies

6.20 (A) Give examples of scientific discoveries that have shaped the world
�








A product of the Partnership for Environmental Education and Rural Health at Texas A&M University
A product of the Partnership for Environmental Education and Rural Health at Texas A&M University


