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Unit Plan Template     
Click on any descriptive text, then type your own. 
	Unit Author

	First and Last Name 
	Michael Blair

	School District
	Unity Point School District 140

	School Name
	Unity Point School

	School City, State
	Carbondale, Illinois

	Unit Overview

	Unit Title

	Analyzing Motion

	Unit Summary

	Students become researchers and work in groups to study speed, velocity, and acceleration using the computer as a data gathering tool. Student groups then apply what they have learned to a situation that they design and videotape. Finally, students analyze their videotape using the computer to visualize motion as portrayed in their videotape. The analysis is presented to the class in multimedia format.

	Science / Physical Science / Motion

	Grade Level  

	8th Grade

	Approximate Time Needed 

	10 Days

	Unit Foundation

	Targeted Content Standards and Benchmarks 

	STATE GOAL 11:  Understand the processes of scientific inquiry and technological design to investigate questions, conduct experiments and solve problems.

A.  Know and apply the concepts, principles and processes of scien​tific inquiry.

B.  Know and apply the concepts, principles and processes of tech​nological design.

STATE GOAL 12:  Understand the fundamental concepts, principles and interconnections of the life, physical and earth/space sciences.
C.  Know and apply concepts that describe properties of matter and energy and the interactions between them.

D.  Know and apply concepts that describe force and motion and the principles that explain them.

STATE GOAL 13:  Understand the relationships among science, technology and society in historical and contemporary contexts.

A.  Know and apply the accepted practices of science.
STATE GOAL 10:  Collect, organize and analyze data using statistical methods; predict results; and interpret uncertainty using concepts of probability.

A.  Organize, describe and make predictions from existing data. 

10.A.3a   Construct, read and interpret tables, graphs and charts to organize and represent data.
B.   Formulate questions, design data collection methods, gather and analyze data and communicate findings. 10.B.3  Formulate questions (e.g., relation​ships between car age and mileage, average incomes and years of schooling), devise and conduct experiments or simulations, gather data, draw conclusions and communicate results to an audience using traditional methods and contemporary technologies.
National Educational Technology Standards 

and Performance Indicators for Students

1. Creativity and Innovation

Students demonstrate creative thinking, construct knowledge, and develop innovative products and processes

using technology. Students:

a. apply existing knowledge to generate new ideas, products, or processes.

b. create original works as a means of personal or group expression.

c. use models and simulations to explore complex systems and issues.

d. identify trends and forecast possibilities.

2. Communication and Collaboration

Students use digital media and environments to communicate and work collaboratively, including at a distance,

to support individual learning and contribute to the learning of others. Students:

a. interact, collaborate, and publish with peers, experts, or others employing a variety of digital environments

and media.

b. communicate information and ideas effectively to multiple audiences using a variety of media and formats.

d. contribute to project teams to produce original works or solve problems.

3. Research and Information Fluency

Students apply digital tools to gather, evaluate, and use information. Students:

a. plan strategies to guide inquiry.

b. locate, organize, analyze, evaluate, synthesize, and ethically use information from a variety of sources and

media.

c. evaluate and select information sources and digital tools based on the appropriateness to specific tasks.

d. process data and report results.

4. Critical Thinking, Problem Solving, and Decision Making

Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make

informed decisions using appropriate digital tools and resources. Students:

a. identify and define authentic problems and significant questions for investigation.

b. plan and manage activities to develop a solution or complete a project.

c. collect and analyze data to identify solutions and/or make informed decisions.

d. use multiple processes and diverse perspectives to explore alternative solutions.

6. Technology Operations and Concepts

Students demonstrate a sound understanding of technology concepts, systems, and operations. Students:

a. understand and use technology systems.

b. select and use applications effectively and productively.

c. troubleshoot systems and applications.

d. transfer current knowledge to learning of new technologies.
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	Student Objectives/Learning Outcomes

	21st Century Skills


Learning and Innovation Skills

Creativity and Innovation

· Demonstrating originality and inventiveness in work 

· Developing, implementing and communicating new ideas to others 

Critical Thinking and Problem Solving
· Understanding the interconnections among systems 

· Identifying and asking significant questions that clarify various points of view and lead to better solutions 

· Framing, analyzing and synthesizing information in order to solve problems and answer questions 
Communication and Collaboration

· Articulating thoughts and ideas clearly and effectively through speaking and writing 

· Demonstrating ability to work effectively with diverse teams 

· Exercising flexibility and willingness to be helpful in making necessary compromises to accomplish a common goal 

· Assuming shared responsibility for collaborative work 

ICT (Information, Communications and Technology) Literacy

· Using technology as a tool to research, organize, evaluate and communicate information, and the possession of a fundamental understanding of the ethical/legal issues surrounding the access and use of information 

Life and Career Skills

Flexibility and Adaptability 

· Adapting to varied roles and responsibilities 

Initiative and Self-Direction 

· Monitoring one’s own understanding and learning needs 

· Going beyond basic mastery of skills and/or curriculum to explore and expand one’s own learning and opportunities to gain expertise 

· Demonstrating initiative to advance skill levels towards a professional level 

· Defining, prioritizing and completing tasks without direct oversight 

Social and Cross-Cultural Skills 

· Working appropriately and productively with others 

· Leveraging the collective intelligence of groups when appropriate 

Productivity and Accountability 

· Setting and meeting high standards and goals for delivering quality work on time 

· Demonstrating diligence and a positive work ethic (e.g., being punctual and reliable)
Leadership and Responsibility 

· Using interpersonal and problem-solving skills to influence and guide others toward a goal 

· Leveraging strengths of others to accomplish a common goal 

· Demonstrating integrity and ethical behavior 

· Acting responsibly with the interests of the larger community in mind 

Blooms Objectives 

1. Students will compose a video of an object in some form of motion.

2. Students will then analyze the video using LoggerPro to gather visual and numerical data about 

the motion.

3. Students will then evaluate the type of motion the object in the video is exhibiting.



	Curriculum-Framing Questions

	
	Essential Question 
	What is motion?

	
	Unit Questions
	How can we visualize motion?  (Expand)

	
	Content Questions
	What do graphical visualizations of motion tell us?  (Expand)

	Assessment Plan

	Assessment Timeline

	Before project work begins

Students work on projects and complete tasks
After project work is completed
· Discuss previous work with the study of motion and relate to videos of motion.
· Do large group analysis of sample videos of motion and discuss.
· Work with individual groups and discuss there work.
· Checksheet of tasks that must be performed.
· Students present final product using PowerPoint.
· Students turn in a final written product to be evaluated.


	Assessment Summary

	1. Assessment to Gauge Student Needs

2. Teacher Checklist and Student / Teacher discussion and interaction
3. Rubrics


A. Presentation


B. Written Paper



	Unit Details

	Prerequisite Skills

	Student must possess  the following skills to accomplish this unit:
1. Understand the structure of a graph (X, Y coordinate system, and labeling of the axis).

2. Understand speed, velocity, and acceleration.

3. Understand how changing motion, constant motion, and no motion are shown on distance-time, velocity-time, and acceleration-time graphs.

4. Have a basic understanding of LoggerPro.

5. Have a general understanding of how to make a short video using a digital camera or video camera.

	Instructional Procedures

	Teacher Checklist
Day 1

______ 1. Assess student readiness to begin video analysis.

Day 2

______ 2. Demonstrate and model video analysis.

Day 3 

______ 3. Give students sample videos to analyze.

Days 4 -10

______ 4. Check to see if students have picked workable concepts to analyze.



a. What materials will they need to create their video?



b. What form of motion will they illustrate and analyze?



c. What mathematical concept will they present utilizing their graph? 



generated through video analysis?



d. What initial title, purpose, and hypothesis have they generated?

______ 5. Approve concept if workable, if not have students go back and modify 


      it.

______ 6. Critique student developed story-boards showing what will occur in the video.  


      If acceptable, allow students to progress to next step.

______ 7. Gathered needed materials for videotape development.

______ 8. Make sure students create an acceptable video.  



a. This should be under teacher supervision.



b. Video will be done in an acceptable location.

______ 9. Monitor the analysis of the video using LoggerPro and give constructive 


      suggestions.

______10. Make sure students gather appropriate mathematical data from graph to 


      address the concept they have chosen in step 1.

 ______11. Monitor written report that the group creates.  Are all the following covered 


        Appropriately:



a. Title – indicates variables used.



b. Purpose



c. Hypothesis – written as a hypothesis.



d. Background Information – specifically relates to what they were doing.  


                Needed equations are defined. 



c. Materials – all items used are listed.



e. Methods – could be done by another students and pictures showing how 



    it was done are included.



f. Results – Given in table and graphical form.



g. Conclusion – restates the hypothesis and addresses why it was accepted 



    or rejected.  Experimental error is covered.



h. Reference List – APA format used.

______12. Provide support for student development of presentation using Pinnacle 


     Studio, LoggerPro, and Power Point to present to the class.

______13. Give constructive suggestions when students rehearse their presentations.

______14. Facilitate student presentations in class.
Student Checklist

______ 1. Decided on concept to analyze.



a. What materials will you need to create your video?



b. What form of motion will you illustrate and analyze?



c. What mathematical concept will you present utilizing the graph? 



generated through video analysis?



d. Develop an initial title, purpose, and hypothesis.

______ 2. Presented initial concept to the teacher for approval.

______ 3. Developed story-board showing what will occur in the video.  In the process of 


      doing this, do some background research on your concept.

______ 4. Gathered needed materials for videotape development.

______ 5. Obtain and create video using a digital camera or camcorder.

______ 6. Analyzed the video using LoggerPro.

______ 7. Gathered mathematical data from graph to address the concept addressed in 


      step 1. 

______ 8. Prepare written report as a group to be turned in.



a. Title



b. Purpose



c. Hypothesis



d. Background Information 



c. Materials



e. Methods



f. Results



g. Conclusion



h. Reference List

______ 9. Created a visual presentation using Pinnacle Studio, LoggerPro, and Power 


     Point to present to the class.

______10. Rehearsed presentation within group to give to the class.

______11. Ready for class presentation.


	Accommodations for Differentiated Instruction

	
	Special Needs Students

	Students will work in cooperative groups of 4 containing a cross section of ability levels.  Group work will revolve around using oral, written, manipulatives, and video.  Peer tutoring and help, as well as assistance from the teacher will be available at all times.

	
	Nonnative Speakers 


	Students will work in cooperative groups of 4 containing a cross section of ability levels.  Group work will revolve around using oral, written, manipulatives, and video.  Peer tutoring and help, as well as assistance from the teacher will be available at all times.

	
	Gifted/Talented Students
	Students will work in cooperative groups of 4 containing a cross section of ability levels.  Group work will revolve around using oral, written, manipulatives, and video.  More advanced students will be given the opportunity to direct the project flow and assist students of different abilities.  It will be their responsibility to move the group in the direction of excellence and incorporate higher level thinking skills in the project.

	Materials and Resources Required For Unit

	Technology – Hardware (Click boxes of all equipment needed)             


	 FORMCHECKBOX 
 Camera 

 FORMCHECKBOX 
 Computer(s) 

 FORMCHECKBOX 
 Digital Camera 

 FORMCHECKBOX 
 DVD Player

 FORMCHECKBOX 
 Internet Connection 
	 FORMCHECKBOX 
 Laser Disk

 FORMCHECKBOX 
 Printer 

 FORMCHECKBOX 
 Projection System 

 FORMCHECKBOX 
 Scanner 

 FORMCHECKBOX 
 Television 
	 FORMCHECKBOX 
 VCR 

 FORMCHECKBOX 
 Video Camera 

 FORMCHECKBOX 
 Video Conferencing Equip.

 FORMCHECKBOX 
 Other      

	Technology – Software (Click boxes of all software needed.)

	 FORMCHECKBOX 
 Database/Spreadsheet 

 FORMCHECKBOX 
 Desktop Publishing 

 FORMCHECKBOX 
 E-mail Software

 FORMCHECKBOX 
 Encyclopedia on CD-ROM 
	 FORMCHECKBOX 
 Image Processing 

 FORMCHECKBOX 
 Internet Web Browser 

 FORMCHECKBOX 
 Multimedia 


	 FORMCHECKBOX 
 Web Page Development 

 FORMCHECKBOX 
 Word Processing 

 FORMCHECKBOX 
 Other LoggerPro 


	Printed Materials
	1. Dumas, L., & Williams, G.  (2007). Holt science & technology: forces, motion, and energy.  New York, NY: Holt, Rinehart, and Winston.

2. Laws, P., Teese, R., Willis, M., Cooney, P., & Thornton, R. (2009). Physics with video analysis.  Portland, OR: Vernier Software and Technology.


	Supplies
	Student defined.

	Internet Resources
	1. Video Analysis Investigations for Physics and Mathematics (http://www3.science.tamu.edu/cmse/videoanalysis/)

This web page contains short video clips that may be used in teaching and learning physics concepts using any one of several video analysis software programs.
2.Video in LoggerPro (http://physics.uoregon.edu/~torrence/399/labs/video_and_logger_pro.pdf)
3. Video Analysis for Physics using LoggerPro (http://www3.science.tamu.edu/cmse/videoanalysis/LoggerProVideo.doc)

4. How to Analyze a Video in LoggerPro (http://www.physics.umd.edu/perg/abp/TPProbs/Problems/K/Logger%20Pro%20Instructions.pdf)

5. Kick Analysis in Vernier LoggerPro (http://www.youtube.com/watch?v=zhlOrvpeKx8)



	Other Resources
	Student Directed
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