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Science Teaching Certificate Project






I. Course Name:  Physical Science in Motion: Classroom Applications

II. Credits:  3


III. Dates and Times of Day Course Workshop:  
Course consists of a blend of live (synchronous) and asynchronous work. Five hours

of the course are live, while the additional hours are independent study.

Live Course Sessions (online, synchronous)


Mondays: September 19, 26, October 17, November 7 and 28 at 9:00 p.m. EDT


Additional hours are independent study.

IV. Total Number of Hours:  45
V. Location or Sites:  online, synchronous

VI. Instructor: 

Amanda Gunning, PhD, Science Education, M.A. Science Education, B.S. Physics 

VII. Target Audience:  


Grades 5-12 Educators

VIII. Course Description:

This course will showcase activities you can do with your students today to illustrate core concepts of physical science. Physical science activities focus on one-dimensional motion, forces and aerodynamic principles. Participants will use free, simple-to-use, software simulations from NASA Glenn. Applications are appropriate for grades 5 - 12. The software and material will teach concepts simply, visually and in an exciting manner.

IX: 
Course Objectives:

· To solve problems relating to one-dimensional motion

· To become acquainted with Newton’s Laws of motion and equilibrium of forces
· To learn about constant acceleration and gravitational acceleration

· To introduce concepts in aerodynamics 

· To introduce two-dimensional motion

· To learn how to use modeler programs in the classroom to teach these concepts

· To utilize the educational and scientific resources developed by NASA
X: Resource Page: http://www.stagecourses.net/psim_links2.html   


XI: Course Requirements:
· Attend and actively participate in all class sessions.

· Prepare for each session (assigned Web exploration, problems).

· Complete course assignments.

XII:  
Course Outline & Assignments:

Session 1:  
Topic: Get Going! 

One-dimensional motion


Speed and velocity


Vectors and Scalars


Acceleration


Forces and Newton’s second law


      

Assignment: 

- Using the Range Games Applet:

For two different types of aircraft: do one easy and one hard for both range and motion problem types and do one weight question.  Be sure to be in exam mode!  Copy the output box showing your work and upload it to the dropbox in the Online Learning System.

- Using the Rockets Educator Guide (new) on our resource page: Read “Rocket Races” Activity, pages 56 – 62 in the pdf.

Session 2: 



      
Topic: Kites and Rockets

     
Newton’s first and third laws

Introduction to aerodynamics

Assignment:  

Using the Rockets Educator Guide, try one of the experiments and create ONE PowerPoint slide to show the class. Please upload the slide to the dropbox the day before our next class.
Session 3:  
Topic: Flying High


                                                
Lift

Effects of the Atmosphere on flight

Assignment: 
Online homework questions
Session 4:  
Topic:  Integrating Topics

                                                       
Baseball and aerodynamics 

                                               
Assignment: 

Work on assignments, PowerPoint slides for last class:

Select a resource shown in this class and be prepared to speak to the class for 1-2 minutes. Upload one to two slides to the dropbox in the Online Learning System the day before class. 

Include: 

A brief overview of the resource

The best aspects of the resource

Limitations of the resource for full classroom implementation by a teacher

How you used (or would use) this resource with your students (include photos if you wish!)




Session 5:  
Topic:  Discussing the Resources

                                                       
Student presentations and Discussion

Course Reading 1: Post Due October 26


Course Reading 2: Post Due November 2
* All asynchronous work due by December 1. *
Coursework and Grading

Letter grades will be assigned as follows:
B: 80-89

A: 90-100

For the asynchronous portion of the course, choose the assignments that will be the most beneficial to you, and will help you to get the most from this course.  The maximum points you can earn for each assignment are indicated below. To successfully complete the course, you must earn a minimum of 80 points. (Mandatory Assignments in Italics)

	
	Assignment
	Maximum Points Value

	Mandatory 1
	Participation in Class Sessions, homework and readings   
	40

	Mandatory 2
	Science Project 
	40

	Option 1
	A different Science Project
	40

	Option 2
	Electronic Portfolio
	40 

	Option 3
	PSIM Unit Plan
	40

	Option 4
	Video Lesson Plan
	25

	Option 5
	Resource Review
	10 (up to 3x)

	Option 6
	Topic Paper
	20 (up to 2x)

	Option 7
	Science Presentation
	20 (up to 2x)
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Mandatory 2 (also Option 1): Science Project – [40 points possible (choose one)]





Project Choice 1: Rockets


Using the Rockets Educators Guides, make three different types of rockets. Take pictures of your rockets and record flight data for each. Then, in a 3 - 4 page essay, compare and contrast each rocket activity and discuss the pros and cons of using each in the classroom. Be sure to discuss age appropriateness and ability to demonstrate physical laws and aerodynamics. Put your photos and data together with your essay in a report.





Project Choice 2: Become a Flight Expert


Using NASA’s online resources and the links on the resource page, write a 5 – 6 page report about flight. Include the following areas: Start with historical aspects of humankind’s interest and early attempts at flight; discuss challenges and advancements; include the latest breakthroughs in flight technology. This report should be properly cited and include quotations when appropriate.





 





Option 2: Electronic Portfolio [40 points possible]


You will be creating an electronic portfolio to demonstrate that you have successfully implemented material from the course with your students. 


�As you implement the program(s), reflect critically on how the program is helping to improve student interest, understanding, or achievement.� �Follow the following steps to complete your portfolio: 


Review the course objectives for this course and select one or two to focus on with your students. 


Develop lesson plans and activities to engage your students with the related content.


Implement your lessons. Along the way, collect ‘artifacts’ that illustrate how you have met your course objectives, and passed them on to your students. Artifacts can be in many forms including, but not limited to: 


- student work samples (such as scanned student writings, posters or journal entries;   


  video/audio recordings of presentations, photographs of work, etc.)  �- digital photographs of students actively engaging in activities�- assessments you have created based on the content�- results of assessments�- PowerPoint (or Keynote) presentations created by you for use during class, or by your students�- notes from parents indicating changes they have seen in their children�- letters from supervisors discussing the program implementation 


Select the three artifacts that most effectively illustrate that you have met the objectives that were your focus. 


Write a short (one paragraph) reflection for each artifact that describes why you selected the artifact and what it shows. 


Write a 3-5 page reflective essay that briefly describes how you implemented the program in your classroom, and how the portfolio illustrates successful implementation. Explain how the program affected your own planning and instruction, your content knowledge, and also your students’ learning and success. These questions should help direct your reflection:


Did students do or learn what was intended? How do you know for sure?  


Looking at the teaching of your lesson and student assessment, identify aspects of the lesson(s) that seem to have worked well and aspects that might need revision or refinement. Explain why you will or will not include this activity in your teaching in the future.


Explain how the activities done during the STAGE course prepared you (or not) to teach this activity.











Option 3:  Physics in Motion Unit Plan – [40 points possible]


Develop a unit plan that incorporates instruction related to the physics and aeronautics addressed in this course:





•Provide background information about your classroom context:  Describe your position and school—what grade level/subject you teach, types of students you teach (ability levels, English Language Learners, socioeconomic status, access to computers, etc.), and any other relevant information about your students (about 1 page)





•Using the STAGE Physics in Motion Resource Page to create a unit plan in which you incorporate three to five of these resources in order to excite students about physical science.





•Your unit plan must include the following:


Unit questions


Unit objectives


Standards addressed (local, state, or national—please write out!)


Rationale—how will using these resources help students to meet the unit objectives?


An overview of the types of assessments to be used within the unit (formative & summative)


An outline of the unit including a timeline, titles of lessons and an indication of the types of resources that will be used.


Three full formal lesson plans that show how students will using NASA content as a context for meeting standards.





*Note, you may choose to incorporate already existing curricular materials into your unit plan.  Your lesson plans, however, should be re-written based on your classroom context and format preferred by your school.








Option 4: Video Lesson Plan (25 points possible)


Videotape yourself utilizing one of the resources presented in the course in a full lesson with your students. Your write-up should include:


A standard lesson plan of the taped class time, including a reference to the resource utilized


A reflection on the experience, including: a discussion about the PSIM course objectives as they relate to your teaching and your evaluation of the lesson execution





Option 5: Physics in Motion Classroom Resource Review (10 points possible, up to 3 times)


Using one of the Educator Guides or Applets mentioned on the PSIM resource page, select an activity or resource. Provide in a 2-3 page, double-spaced essay:





A brief overview of the resource


Its intended grade level/content area


The best aspects of the resource


Limitations of the resource for full classroom implementation by a teacher


How you would specifically use this resource with your students





Option 6: Topic Paper - [20 points possible (up to 2 times)]


Choose a scientific topic related to material covered in class. Read current research articles/abstracts in this area and write a 2 - 4 page paper showing your comprehension of this topic. This is your opportunity to do a more in-depth study of a topic that interests you. 





For example, you may choose to describe the logistics of launching heavy payloads into space using rockets or perhaps the latest technology in aerodynamics. Please be sure to use reputable sources and to cite them appropriately.











Option 7: Science Presentation – [20 points possible (up to 2 times)]





Presentation Choice 1: Newton’s Laws


Create a PowerPoint presentation that explains Newton’s three laws using the context of aeronautics. This presentation should be 8 –10 slides and should be appropriate for your students or the students you hope to teach.   





Presentation Choice 2: Forces in Flight


Create a PowerPoint presentation that explains the four forces acting on an aircraft in flight. Be sure to include the role of F=ma and equilibrium. This presentation should be 8 –10 slides and should be appropriate for your students or the students you hope to teach.   
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