Unit: Bacteria  
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Competency:  Describe bacterial reproduction and silver nanoparticles effect on bacterial growth.
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‘degrees that work’, Advanced Manufacturing’
Lesson Planning Guide – Science 
Unit: Reasoning and Analysis
Competency: The student will describe fundamental scientific concepts and use them and observations to increase the efficiency of a catapult.
PA Science & Technology Standards Included:  S8.A.1.2.3; S8.A.1.3.2; 13.1.8A, B; 13.3.8C
Grade Level: 8th
Approximate Time: Four 45-minute periods

Big Idea: Technological design is a creative process that anyone can do, which may result in new inventions and innovations.
Essential Question: What steps are involved in technological design and problem-solving when creating inventions and innovations?  How do motion and acceleration impact the effectiveness of a catapult?  Do you have what it takes to work in the advanced manufacturing field?
Performance Standards

	Performance Standard
	Suggested Evaluation Method

	1. Students will be able to identify and list three different times that students in the ‘degrees that work’:  Advanced Manufacturing video needed to “alter” their original design, describe the problem that occurred and the steps taken to solve the problem, receiving a 75% or higher on the Innovation Grid/Scoring Guide as evaluated by the teacher.
	Written evaluation: Innovation Grid/Scoring Guide

	2. Students will work cooperatively in groups to apply the principles about motion and acceleration in the development and modification of a catapult that they will use to compete against their classmates, receiving a 75% or higher on the Catapult Rubric and Cooperative Behaviors Rubric.
	Product/Process evaluation: Catapult Rubric & Cooperative Behavior Rubric


Suggested Projects

None

Multiple Intelligence Types

Verbal/Linguistic
Visual/Spatial

Bodily/Kinesthetic

Interpersonal

Resources

1.
Video: 1920’s Inventions
http://www.history.com/videos/1920s-inventions#1920s-inventions
2.
Video: ‘degrees that work’:  Advanced Manufacturing
http://www.pct.edu/degreesthatwork/advancedmanufacturing.htm
3.
Worksheet: Innovation Grid/Scoring Guide
 See attached
4. 
Website: Catapult Animations


 http://www.redstoneprojects.com/trebuchetstore/catapultanimation.html
5.
Worksheet/Rubrics: Catapult Student Task Sheet


 See attached

Equipment/Materials/Software
1. Computer with internet access and a projector for computer videos
Any supplier
2. Catapult supplies
· pictures of catapults

· cardboard shoebox

· rubber bands

· popsicle sticks

· masking tape

· plastic spoon

· rulers

· scissors

· marshmallows

· masking tape

Any supplier

Suggested Learning Sequence

	Strategy
	Outline
	Resources/Equipment

	Performance Standard 1
	Students will be able to identify and list three different times that students in the ‘degrees that work’:  Advanced Manufacturing video needed to “alter” their original design, describe the problem that occurred and the steps taken to solve the problem, receiving a 75% or higher on the Innovation Grid/Scoring Guide as evaluated by the teacher.

	Introduction
	Introduce the concepts of inventions and innovations using a short video clip entitled, “1920’s Inventions”, and have students identify some simple steps that occur for inventions to be born.
Related Academic Standard:  S8.A.1.2.3
	Resource #1
Equipment #1

	Activity
	As a class, view video ‘degrees that work:  Advanced Manufacturing. Before showing the video, explain that you would like them to identify situations where the students had to “rethink” their original designs, what problem occurred in those situations and the steps students took to solve those problems.
	Resource #2
Equipment #1

	Activity/ Assessment
	Have students work in pairs to complete an Innovation Grid identifying three different times when students needed to “rethink” their original design, identifying the problem that occurred and listing the steps that they took to solve the problem.
Evaluate the grid entries for content and discuss them as a class. Be sure to discuss the personal characteristics that a worker in advanced manufacturing needs to have.
Related Academic Standards:  S8.A.1.2.3; 13.1.8A, B
	Resource #3

	Performance Standard 2
	Students will work cooperatively in groups to apply the principles about motion and acceleration in the development and modification of a catapult that they will use to compete against their classmates, receiving a 75% or higher on the Catapult Rubric and Cooperative Behaviors Rubric.

	Introduction
	Introduce the concepts of motion and acceleration and have students discuss how these concepts are related to catapults using the animations on the Web site.
	Resource #4

	Activity
	Divide students into groups and provide students with the Student Task Sheet. Explain that as a group, they will develop and test a catapult, having them change motion and acceleration to impact distance and accuracy of their catapult. Explain that upon completion of the task, students will identify which catapult design was best and explain why.   Note that they will relate the process they went through to develop and alter their catapult, to the ’degrees that work’:  Advanced Manufacturing video. Review the rubrics as a class so they understand the criteria for which they will be evaluated.
After completion of the task evaluate the groups using the rubrics. Have a class discussion about their results and whether they think they would enjoy a job that required them to use those “rethinking” processes on a regular basis.
Related Academic Standards:  S8.A.1.3.2; 13.1.8A, B; 13.3.8C
	Resource #5


Related Worksite/Work Based Activities

None
Additional Resources

1. Website - Catapult Game
http://kids.discovery.com/games/catapult/interactives/game.html
2. Website - History of Catapult – from Ancient to Modern Times
http://www.medieval-castle-siege-weapons.com/history-of-catapult.html
WHERE TO

	W
	Students will participate in an activity at the onset of the lesson that will introduce all expectations and the rubrics.

	H
	Students will design and build a catapult that they will use to compete against their classmates.  The competitive nature of this task will serve as a hook for the lesson.

	E
	Students will develop a catapult and will target both Science and Technology Standards as well as Career Education and Work Standards.  Targeted science/technology concepts will include acceleration, motion and system changes and the variables that impact them. CEW concepts will target effective group interaction strategies.

	R
	Students will be required to develop and critique their own catapults as well as the catapults of others.  They will also be required, both at the beginning and at the end of the task, to reflect on whether or not they have the personal characteristics that are necessary to work in advanced manufacturing.

	E
	Students will be evaluated using a scoring guide, a product rubric and a process rubric.

	T
	Students will be grouped in a manner that will allow students to support one another.  Additional accommodations will include “reading all materials aloud to the group” and “modifying the scoring guide and rubric requirements.”


	O
	The lesson will provide two anticipatory sets.  One will introduce the concepts of inventions and innovations and the other introduces catapults and concepts of motion and acceleration.  Students will also view the ’degrees that work’:  Advanced Manufacturing video and discuss it in the context of science, as well as career, education and work.  Students will also participate in an authentic task that is a hands-on, competitive activity which allows them to replicate the processes people who work in advanced manufacturing must go through to design and improve products.  Students will then reflect on the personal characteristics that they might possess that would make this a good career choice for them.


This planning guide was written by Alice Justice, Middle School Teacher and School Counselor, Central Columbia Middle School, Bloomsburg, PA.

Innovation Grid/Scoring Guide

	Time/Situation Where Students Altered Their Original Design
	Problem
	Steps Taken to Solve Problem

(must include at least 3 steps)

	
	
	1.

2.

3.



	
	
	1.

2.

3.



	
	
	1.

2.

3.



	What personal characteristics do you believe a person who works in advanced manufacturing needs to have?




3 pts for each correctly identified situation where students altered design   




(9 pts total)

3 pts for each correctly identified problem








(9 pts total)

1 pt for each correctly identified step taken to solve problem





(9 pts total)
Catapult Student Task Sheet
Today you are going to work in groups to create catapults out of everyday objects. Catapults were often used as weapons of war during the Middle Ages. We are going to concentrate on two things that impact catapults, their motion (specifically where they release the object they are throwing) and their acceleration (as it relates to the number of twists of a rubber band).
You will be divided in to 5 groups of 5 students each and you will be given the remainder of the class period to design your catapult.  Tomorrow you will test your catapult and identify problems and steps you will take to change your design.  The following day we will “test all the catapults” allowing each group 3 trials to determine which group has the best design.  We will conclude by discussing why that particular design is the best.

You may use the following materials to develop your catapult.

     Rubber bands (4 for each catapult)

      Popsicle sticks (2 for each catapult)

      Masking tape (one 6-inch piece for each catapult)

      Plastic spoon (1 for each catapult)

      Rulers (1 per student group)

      Scissors (1 per student group)

      Marshmallows (2 per group)
You will be graded on your catapult (see rubric).

You will also be graded on your cooperative behaviors during this activity (see rubric).

Summarizing Activity

1. Which catapult worked best and why?

2. If your catapult wasn’t the best, what changes would you now make to it after observing the other designs?

3. Reflect on the process that your group needed to go through to identify potential problems and make alterations to your original design.   Since this process is a key component to careers in advanced manufacturing, provide 3 reasons why or why not you think this might be a good career for you.

a.


b.


c.

Catapult Rubric

	Criterion
	2
	1
	0

	Catapult design considers motion and acceleration in design.
	Both concepts are considered.
	One concept is considered.
	No concepts are considered.

	Catapult Testing
	Group made adjustments for both motion and acceleration.
	Group made adjustments for either motion or acceleration.
	Group did not make adjustments for motion and acceleration

	Catapult Distance


	Top Catapult
	Second or Third Catapult
	Fourth or Fifth Catapult


Cooperative Behaviors Rubric

	Criterion
	2
	1
	0

	Contribution
	Student provided regular input to design and testing of catapult.
	Student provided regular input to design and testing of catapult with prompts from teacher.
	Student did not provide regular input to design and testing of catapult.

	Conflict Resolution
	Student used positive words during group disagreements.
	Student required 1-2 prompts to remember to use positive words during group disagreements.
	Student required 3 or more prompts regarding positive words during group disagreements.

	Considering the Perspective of Others
	Always listened when others provided input/suggestions.
	Usually listened when others provided input/suggestions.
	Did not listen when others provided input/suggestions.
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