COOPERATIVE GROUP ACTIVITY
I.  Formation of Groups:  Groups of four 
 

II. Role Assignments: 
  
Checker/Timekeeper:  The person who travels the furthest to school helps monitor the time 


limits and the task achievement of the team

Materials Manager:
The person to the right of the Checker is responsible for returning the blocks 

        Recorder: 
The person to the right of the Materials Manager is responsible for 
the engineering notebook entry.

        Observer:           
The person to the right of the Recorder is responsible for helping the 

recorder.
        Reporter:                      The Checker designates how the team will report out 
        Traveler/Spy:                NA
        Encourager:                  ALL 

 

III. Task (CHECKER):  Each Team will be responsible for achieving an engineering design with the blocks provided; discussing the science, technology and math principles that affect decisions making and task completion; and completing the engineering notebook page. 
 

IV. Time Limits:


Creating the structure:  

3 minutes


Writing the Engineering Notebook:
2 minutes 


Discussing the STEM engagement:  
2 minutes


 

V. Social Skills and or Habits of Mind to Engage/Assess: Attentive listening, flexibility in thinking; checking for accuracy; problem posing; precision of language and thought.



 

VI. Processing--Questions for team and individual reflection:

        Content Standards:  What learning standards for your grade level can be met?


Pedagogy:  How can you transfer this activity into your classroom?

 

VII. Encouraging Energizer:  Raise the Roof, Rainbow Cheer
Recorder

Engineering Notebook

Describe what science (physics) principles are at work in your problem/ keystone/solution? 
Be sure to include as much as your entire team knows about the science.


(You may use online sources) after you have recorded your group’s thinking

Before consulting online sources:

1.  ______________________________________

2.  ______________________________________

3.  ______________________________________

4.  ______________________________________

After consulting online sources:

1.  ______________________________________

2.  ______________________________________

3.  ______________________________________

4.  ______________________________________

Follow-Up Activity: Now Check to See If You Were Correct

	Force applications in engineering bridges and arches:
          Originally, arches and bridges consisted of a series of stones, built into the shape of a semicircle. A keystone is positioned in the middle, at the top of the arch. It makes each stone press against each other, to transfer the force along the bridge's curve. The weight or load of the bridge is carried through the stones, and pushes against the supports at each end known as abutments. The abutments prevent the bridge collapsing, since they stop the force of the load spreading out. The abutments provide resistance, and consequently oppose the downward force of the bridge. The upward push balances the arch and it can stand.


To Learn More: (Homework Assignment: Test the Physics)
          Get a piece of cardboard measuring approximately 11 inches, and bend it into an curve. Position it on a table and press down in the middle; it collapses. Now, place a stack of books 4 inches apart. Bend the cardboard into an arch and wedge each end between the books. The books act as abutments and keep the arch upright. Press down on the top and it does not collapse.


Read more: Physics of an Arch Bridge | eHow.com http://www.ehow.com/info_8624869_physics-arch-bridge.html#ixzz2H3mBHoMI
Force
          A force is a push or pull upon an object resulting from the object's interaction with another object. Whenever there is an interaction between two objects, there is a force upon each of the objects. When the interaction ceases, the two objects no longer experience the force. Forces only exist as a result of an interaction.

	 

	         Force is a quantity which is measured using the standard metric unit known as the Newton. A Newton is abbreviated by a "N." To say "10.0 N" means 10.0 Newtons of force. One Newton is the amount of force required to give a 1-kg mass an acceleration of 1 m/s/s. Thus, the following unit equivalency can be stated: 1 Newton = 1 kg m/s2  

	 Yes!  This introduces MATH too! 

	


Center of Gravity (CG)  or Base of Support/ Balance

An object is in balance if its center of gravity is above its base of support.

Key Physics Concepts Related to Balance
Your keystone arch is able to stand, owing to the laws of physics. It balances the force from above with the force from below, using a block weight to support the weight of the opposing forces.
http://www.brantacan.co.uk/ArchKSJune.jpg 
http://www.brantacan.co.uk/keystones.htm

Read more: Physics of an Arch Bridge | eHow.com http://www.ehow.com/info_8624869_physics-arch-bridge.html#ixzz2H3mkVWSR
 Integrate a similar engineering activity into a fifth-grade language arts activity:  http://childrensengineering.org/technology/Build_A_Bridge.pdf
http://www.tryengineering.org/lessons/popsiclebridge.pdf
