This project is designed to meet the following NGSS (Next Generation Science Standards) for 8th grade:

MS-PS-2.2  Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces on the object and the mass of the object.

MS-PS3-1  Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the mass of an object and to the speed of an object.

Disciplinary Core Ideas;  PS2.A: Forces and Motion; PS3.C: Relationship Between Energy and Forces; ETS1.A: Defining and Delimiting an Engineering Problem; 

ETS1.B: Developing Possible Solutions
In addition students will have the opportunity to;

· Plan and conduct a scientific investigation to test a hypothesis using the steps of the scientific method.

· Understand that unbalanced forces cause changes in velocity.

· How to identify two or more forces acting on a single object.

· Understand Newton’s laws of motion from a practical, hands-on application.

· Work cooperatively with peers.

Project: Essential questions: What design elements are essential to create a mousetrap car for maximum distance?  What design elements are essential to create a mousetrap car for fastest speed?
Mousetrap Car

Mousetrap provided by Mrs. Stern

· Students will work in groups of 3 to build a mousetrap vehicle that will travel a minimum of 3 meters. Your vehicle must travel forwards 3 meters and completely cross the finish line. The path of your vehicle should stay within a width of 1 meter. All vehicles will travel on the same “track”. (Assume a smooth track, either floor of science lab or gym)
· You cannot use any form of electricity or “fuel” or “canned air” etc. to power your vehicle. You may only use the provided mousetrap to power your vehicle. You must build your vehicle from scrap materials. No pre-made vehicles or “kits” allowed.

· On the day the “mousetrap races” are conducted, extra points will be awarded to the vehicle that goes the longest distance (determined by measuring the best of 2 attempts),  and the vehicle that travels the required distance at the fastest speed (determined by measuring the best of 2 attempts). In order to receive extra points, the vehicle must travel at least the minimum of 3 meters, cross the finish line and stay within the 1 meter width.
Research

· Students must keep a journal of all mousetrap vehicles attempted and how the vehicle changes over time. The journal may be hand written but should include data tables, showing distance traveled and speed of each trial, drawings/photos and a descriptive summary of how and why changes to the vehicle are being made. All attempted trials should be documented in your data. Data should include not only speed/distance measurements but also progression of thought used to arrive at your final vehicle design. (How data drove decisions regarding each subsequent mousetrap model)
· A labeled diagram showing the forces on your vehicle, both at rest and in motion. (Forces should include, balanced and unbalanced forces, friction, gravity, and normal force, applied force). In addition, an explanation should define those forces and any of Newton’s laws of motion that apply to the vehicle should be stated as part of the explanation, in the student’s own words. The explanation should be typed. The diagram may be hand drawn but must be clearly labeled.
· A typed conclusion/summary, based on data, to answer the essential questions of this project: What design elements are essential to create a mousetrap car for maximum distance?  What design elements are essential to create a mousetrap car for fastest speed? Students will present their conclusions regarding the essential questions in a poster session. (Requirements listed below)
Poster: Size not to exceed a tri fold poster If designed correctly, students could reuse this trifold poster for their SLP  “All About ME” poster.  Single poster board (not trifold) is available from school.
· Poster should include research (journal, force/Newton’s laws explanations, data tables, labeled diagram, images/photos of various mousetrap vehicles), final materials list, and a typed conclusion/summary. Research explanations and conclusion/summary of the experimental data and progression should be typed using a size 18 font for the text. Writing should be in complete sentences (unless bulleted), grammatically correct and with proper spelling. Drawings/images/diagram should be large enough to show detail, clearly labeled and neatly done.  Some great general information on how to produce an effective poster can be found at http://www.personal.psu.edu/drs18/postershow/
Class workdays: Tuesday, 11/ 22 (after test) and Wednesday 12/7

Due dates:

Progress report:  Tuesday, 12/6  Students must show evidence of trialing (data tables or photos) 5 pts.

Poster session/ ultimate mousetrap vehicle: Tuesday, 12/13

Mousetrap Race: Wednesday, 12/14
Total points possible for actual project: 100 points
Group score  10 pts. Peer assessment by each group member on participation, cooperation and effort. Scores will be averaged.
Grade Rubric:
	Mousetrap vehicle

15 pts
	Mousetrap vehicle travels required 3m in 1m wide track .  Top car for farthest distance or fastest speed in class (after 2 trials)

18 pts
	Mousetrap vehicle travels required 3m in 1m wide track. 2nd top car for distance or speed in class (after 2 trials)

17 pts
	Mousetrap vehicle travels required 3m in 1m wide track 

(after 2 trials)

15 pts

	Mousetrap vehicle does not travel required 3m in 1m wide track (after 2 trials)

Less than 15 pts

	Research

Conclusion/

summary
20 pts
	Conclusion/

summary based on trial data.  Typed. Thoroughly answers essential questions
	Conclusion/

summary based on trial data.  Typed.  Answers essential questions but may not be thorough.
	Conclusion/

summary somewhat based on trial data, or not typed or not thorough or not clear 
	Conclusion/ summary loosely based on group trial data.  Trial data is inadequate or missing. Evidence of research is sparse.

	Research 

Journal/

Data 
20 pts
	Journal and data tables clearly show evidence of trialing for distance/speed Progression of thought logical & clearly shown. Data is complete, clear and easily read.
	Journal and data tables show evidence of trialing for distance/speed Progression of thought fairly logical & fairly shown. Explanation of force/ Newton’s laws, in own words and typed.
	Journal or data tables show very little evidence of trialing for distance/speed. Progression of thought not logical or clearly shown. Explanation of force/Newton’s laws not thorough, in own words, or typed.
	Missing most of the data needed to show logical progression of thought process

	Research; Labeled diagram

20 pts
	Labeled diagram correctly shows forces in vehicle at rest and in motion. Explanation of force/ Newton’s laws thorough, in own words and typed. 
	Labeled diagram shows forces in vehicle at rest and in motion. Explanation of force/ Newton’s laws fairly thorough, in own words and typed.
	Major gaps in labeled diagram-showing forces in vehicle at rest and/or in motion. Little  explanation of force/Newton’s laws or not in own words, or not typed.
	Diagram not labeled or does not show many forces, or does not label forces correctly.  Explanation of force/Newton’s laws incorrect, or lacking,.

	Poster

20 pts
	Simple but visually compelling, appropriate for audience, logical grouping of information, does not exceed space limit, contains all elements required
	Simple but visually compelling, appropriate for audience, logical grouping of information, does not exceed space limit, missing few elements required
	Simple but not especially visually compelling, appropriate for audience, logical grouping of information, does not exceed space limit, missing some  required items
	Not very professional or compelling, appropriate for audience, grouping of information lacks organization, may be missing some required items or exceed space limit 


