Projectile Motion LP
Overview

Students will experimentally determine what variables effect the force of friction. 
http://dc.doe.in.gov/Standards/AcademicStandards/PrintLibrary/docs-science/2010-science-physicsi.pdf 

Process Standards. 
· SEPS.1 Posing questions (for science) and defining problems (for engineering

· SEPS.2 Developing and using models and tools
· SEPS.3 Constructing and performing investigations. 

· SEPS.4 Analyzing and interpreting data

· SEPS.5 Using mathematics and computational thinking

· SEPS.6 Constructing explanations (for science) and designing solutions (for engineering)

· SEPS.7 Engaging in argument from evidence

· SEPS.8 Obtaining, evaluating, and communicating information 

. 

Writing Standards

· 11-12.LST.5.1: Write arguments focused on discipline-specific content.
· 11-12.LST.5.2: Write informative texts, including scientific procedures/experiments or technical processes that include precise descriptions and conclusions drawn from data and research..
Content Standards

Standard 3: Forces
PI.3.1 Understand Newton’s first law of motion and describe the motion of an object in the absence of a net external force according to Newton’s first law.

PI.3.3 Construct force diagrams using appropriately labeled vectors with magnitude, direction, and units to qualitatively and quantitatively analyze a scenario and make claims (i.e. develop arguments, justify assertions) about forces exerted on an object by other objects for different types of forces or components of forces..
.
Engagement

Engage
· Discuss where we encounter friction in our daily lives 
· Discuss why we care about quantizing friction
· Discuss students’ conceptions of what effects friction
Essential Questions

· What variables determine friction?
· How do we determine friction?
Objectives

The students will be able to… 

· Give a qualitative definition of the effects of friction and variables effecting friction
· Be able to calculate simple friction problems.
Procedures

· Engage: Introduce the ideas of momentum and impulse – 5 min
· List questions you will pose, activities students will engage in, videos they will watch, etc. How will you introduce these ideas?
· Talk about students’ conceptions of friction and variables effecting friction How will you do this? What questions will you ask?
· Explore: Have students break up into groups of 2 or 3 and design an Explore to test a proposed variable – 30 min Is this a lab? Are you having them design a lab? Explore is something you do; what will they explore and how? What are the steps? How will you introduce this activity? What is your grouping strategy?
· Explain: Discuss and Explain results and how friction is actually calculated. 
Co-Teaching Model

· both teachers monitor students during laboratory investigations

Resources/Materials
· Force Scales, wood blocks, mass sets (per lab group)
· General Lab Rubric

Assessment/Evaluation

· laboratory reports will be assessed according to the General Lab Rubric, which assesses both results and experimental procedures
· informal questioning/discussion at conclusion of investigation

· exam and/or quiz and/or homework questions involving simple friction calculations. (Explore)
UDL Principles Targeted
· Partners used to help accommodate any disabilities that one or the other might have. 

· Paper or electronic creation of lab reports in order to accommodate disabilities involving written or electronic work

· Assessment in the form of oral discussion, lab reports, and homework questions to assess all styles of learners

· Using both lecture and inquiry lab in order to engage auditory and kinesthetic learners

