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Meeting State Standards

Catapult Project

The goal of Tech-Explorer is to reinforce fundamental academic principles through an engaging and fun hands-on activity.   

The catapult project is an applied academic activity targeted to classes in English (oral and written reporting), Science/Physics (fundamental principles of materials and motion), History-Social Science (research, analysis, documentation, and prediction of future events) as well as Mathematics (application of formulas to real world events and problems) classes.  The educational material presented, as well as the project meet state standards in a variety of content areas.  The goal of Tech-Explorer is to reinforce fundamental academic principles through an engaging and fun hands-on activity.  Below are excerpts from the state standards in various content areas with sample alignments that the catapult project satisfies.  

English-Language Arts Content Standards
Reading:

2.3 Verify and clarify facts presented in other types of expository texts by using a variety of consumer, workplace, and public documents.

The catapult project leads to any number of reading research assignments.  These include historical as well as technical works.  Reading how a manufacturing operation is properly performed, and relating it to the catapult construction is an example.
Writing:


2.4 Write historical investigation reports.

The catapult project allows for analysis of various historical records of a single technical or social event, examining critical relationships between elements of the research topic.  

Listening and Speaking:


2.2 Deliver oral reports on historical investigations.

The catapult project allows a student to use exposition, narration, description, persuasion, or some combination of those to support the thesis related to historical investigation.

Science Content Standards
Motion and Forces:
1.a Students know the relationship between the universal law of gravitation and the effect of gravity on an object at the surface of Earth.

The catapult project allows one to evaluate the effects of gravity on an object stationary, launched horizontally or launched inclined to the earth’s surface. 

Conservation of Energy and Momentum:


2.a Students know how to calculate kinetic energy by using the formula E=(1/2)mv2 .

The catapult project provides a dynamic means to calculate and compare kinetic energy using different masses of the object being thrown.
Electric and Magnetic Phenomena:

5.a Students know how to predict the voltage or current in simple direct current (DC) electric circuits constructed from batteries, wires, resistors, and capacitors. 

The catapult project allows an electric circuit launch option.  This circuit consists of a set of batteries, switch, wires, and a solenoid release device.  Voltage, current, resistance, and power can be computed and tested.

History-Social Science Content Standards

World History, Culture, and Geography:
10.3 Students analyze the effects of the Industrial Revolution in England, France, Germany, Japan, and the United States.

The catapult project uses materials made on automated machines that were first created during the industrial revolution in Europe.  These same machines and processes were brought to the United States, and many times improved upon.  Slave and child labor was dramatically affected by this revolution.
10.8 Students analyze the causes and consequences of World War II:

Catapults were last used to launch Molotov cocktails during the Warsaw Uprising of World War II..  A struggle by the Polish Home Army to liberate Warsaw from German occupation. The Uprising began on August 1, 1944, as part of a nationwide rebellion.  It was intended to last for only a few days until the Soviet Army would reach the city. The Soviet advance stopped short with interesting political implications, while Polish resistance against the German forces continued for 63 days (until October 2).

11.11 Students analyze the major social problems and domestic policy issues in contemporary American society:

Following WW II more women have entered the labor force.  Many are involved in the design and manufacturing of goods.  This has had major implications on labor and family structures.  The construction of the catapult by women illustrates this workforce contribution. 

12.6 Students analyze issues of international trade and explain how the U.S. economy affects, and is affected by, economic forces beyond the United States' borders: 

The catapult project uses many raw materials and manufractured  parts.  The materials and parts come from a variety of countries with international economic implications.

Mathematics Content Standards.

Algebra I:

1.0 Students identify and use the arithmetic properties of subsets of integers and rational, irrational, and real numbers, including closure properties for the four basic arithmetic operations where applicable:

The design, construction and analysis of the catapult project uses integers, rational, irrational, and real numbers in the four basic arithmetic operations. 

2.0 Students solve equations and inequalities involving absolute values.

The analysis of the catapult construction and operation can be solved through the use of equations.  An example is the optimal cutting speed required by a tool used during material removal (such as a drill bit).
Algebra II:

5.0 Students demonstrate knowledge of how real and complex numbers are related both arithmetically and graphically. In particular, they can plot complex numbers as points in the plane:

In both the layout and the operation of the catapult, complex numbers can be used.  The location of the launch angle stop holes and the trajectory of the ball when launched can be expressed in either rectangular or polar coordinates. 

Geometry:
9.0 Students compute the volumes and surface areas of prisms, pyramids, cylinders, cones, and spheres; and students commit to memory the formulas for prisms, pyramids, and cylinders. 

The catapult project uses a variety of shapes. Their volumes and surface areas can be computed and then compared with other dimensional arrangements to maximize the use of material.
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