
1.
Catalog Description:

Institute offering content and laboratory experiments in modern physics for high school physics teachers. This course is primarily intended for new teachers and teachers teaching out of field.

2.
Course Overview:
The institute is one of four on physics content, classroom experiments and techniques for high school teachers. (None is a prerequisite for any other.) Master teachers will lead discussion and exploration of modern physics and effective pedagogy and laboratory experiences for use in participants’ own classrooms. Laboratory experiments will include work with both traditional equipment and computer-based, data-taking devices. In addition, participants will have an opportunity to learn from Fermilab physicists and tour selected Fermilab sites. This institute will be especially useful for new teachers and teachers teaching out of field.

3.
Student Learning Objectives:


The student will:
· Develop and enhance his or her knowledge and understanding of the concepts of modern physics and the history of Fermilab.

· Explore and refine classroom pedagogy and laboratory techniques for teaching modern physics in high school.

· Gain experience with both traditional and computer-based laboratory equipment for teaching modern physics.

· Synthesize the knowledge and experiences described above in a way that will allow the student to teach modern physics effectively in their setting.

4.
Teaching Methods/Class Format:
This course is a blend of discussion and hands-on, laboratory-based experiences. Individuals participating in the class learn how to plan and conduct effective laboratory experiences by actually executing them from the student’s perspective.
5.
Texts and Required Reading:

There is no required text for this course, though participants are encouraged to bring the textbook from which they will be teaching. Participants construct their own reference material through carefully recording their experiments, observations, questions and thoughts. Participants are encouraged to refer to the resources in the bibliography for additional information and ideas.
6.
Units of Work:

Day One – Morning

· Welcome/Introduction to the course

· Presentation on founding of Fermilab

· Robert R. Wilson

· Standard Model lab

Day One – Afternoon

· Discussion with a physicist

· Atoms in the family

· Historical perspectives

· Review and share.

Day Two – Morning

· Introduction to accelerators

· Thomson and Lawrence

· Half-life game lab

· Rummy game lab

Day Two – Afternoon

· Tour of Cockcroft-Walton

· Tour of Linac

· Discussion with physicist

Day Three – Morning

· Introduction to detectors

· Quark lab

· Cosmic Connection

Day Three – Afternoon

· Tour of CDF

· Tour of Fixed Target

· Discussion with physicist

Day Four – Morning

· Symmetry matters

· Leon Lederman

· Wedding ring game lab

Day Four – Afternoon

· Tour Booster.

· Students plan accelerator lab.

· Students plan detector lab.

Day Five – Morning

· Accelerator and detector demonstrations

· Modern-day applications

· Presentation on new and future accelerators

· Practical applications

Day Five – Afternoon

· Overview of the week and distribution of instructor- and participant-created materials

· Evaluation

7.
Student Assignments:

Students who successfully complete Physics Mod & Fermilab Intro will actively participate in all aspects of the workshop and complete an implementation plan for using at least one laboratory experiment from the institute in their classroom. This plan is due to the instructor no later than two weeks after the conclusion of the workshop, and must include:

· A brief description of the material you intend to use to lead up to the laboratory experiment as well as what material will follow after completion of the experiment.

· What equipment you intend to use and how you plan to distribute it and have students work with it (e.g., in pairs or groups of three or four; all at once or in stations, etc.).

· An approximate timeline and outline for the experiment in your classroom.

· Expectations for student lab reports.

· Miscellaneous to embellish plan:

· Student sharing and peer review of results.

· Student-led extensions of the experiment.

· Any other ideas or considerations unique to your school or teaching situation.

8. 
Evaluation and Grading Procedures:
I. Laboratory Experiment Implementation Plan (30 points possible):
1.   Curricular lead-up to experiment is clearly described.
10 points

2.   Connections to the larger topic, as well as to preceding and 

      subsequent topics, have been thoughtfully made.
10 points

3.   Outline of experiment is complete, and timeline is realistic.
5 points

4.   Expectations for reports and extra activities have been

      incorporated into the unit plan.
5 points

II. Performance Activities (40 points possible): 

Students will be required to: 

1. Carry out a laboratory activity simulating nuclear collisions.
8 points

2. Devise probability game to simulate nuclear decay.
8 points

3. Build a working model for collisions using magnets.
8 points

4. Modify the wedding ring experiment to suit new ideas.
8 points

5. Create a detector simulation using a digital camera.
8 points

III. Class Participation (30 points possible): 


Participants will be expected to take active roles in both full-class and small-
group discussions.

· 30-25 points: Is always prompt and is a regular attendee. Always participates actively in both small- and large-group settings. Always willing to share ideas and reflections on activities. Listens respectfully when others talk. Communicates results and shares data in a clear and concise fashion. When appropriate, offers constructive criticism of peers’ contributions to class discussions.

· 24-20 points: Is a prompt, regular attendee. Participates actively in both small- and large-group settings. Willing to share ideas and reflections on activities. Listens when others talk. Communicates results and shares data. Offers constructive criticism of peers’ contributions to class discussions.

· 19-15 points: Is a prompt, regular attendee. Participates in small-group settings. Shares ideas and reflections on activities when called upon. Listens when others talk. Makes an effort to communicate results and share data. Makes an effort to offer constructive criticism of peers’ contributions to class discussions.

· 15-0 points: Is an irregular or frequently tardy attendee. Rarely participates in either small- or large-group settings. Does not listen when others talk. Offers minimal or inappropriate comments on peers’ contributions to class discussions.

The grading scale will be as follows:


A =
92-100 points


B =
84-91 points


C=
75-83 points


F =    0-74 points
A
(4 quality points per course unit) - Excellent. Denotes work that is consistently at the highest level of achievement in a graduate college or university course.

B
(3 quality points per course unit) - Good. Denotes work that consistently meets the high level of college or university standards for academic performance in a graduate college or university course.

C
(2 quality points per course unit) - The lowest passing grade. Denotes work that does not meet in all respects college or university standards for academic performance in a graduate college or university course.

F
(0 quality points per course unit) - Failure. Denotes work that fails to meet graduate college or uni​versity standards for academic performance in a course.

9.
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10.
Attendance Policy:

Students are required to attend all classes and to participate in class discussions, small group activities, experimental and experiential group exercises and projects.

11.
Academic Honesty and Integrity:

Students are expected to maintain academic honesty and integrity as students at Aurora University by doing their own work to the best of their ability. Academic dishonesty (cheating, fabrication, plagiarism, etc.) will result in the student receiving a zero for that test, assignment or paper.

12.
Final Examination Policy:

Level of participation and the implementation plan will be evaluated for the determination of a grade.

13.
Americans with Disabilities Act:


In compliance with ADA guidelines, students who have any condition, either permanent or temporary, which might affect their ability to perform in this class are encouraged to inform the instructor at the beginning of the term. Adaptations of teaching methods, class materials, including text and reading materials or testing may be made as needed to provide for equitable participation.
 “Excellence through Collaborative Communities of Learners”
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