University of Wisconsin-Whitewater

Curriculum Proposal Form #3

New Course

Effective Term:
 FORMDROPDOWN 



Subject Area - Course Number:
PHYSCS 212 
Cross-listing:
     
(See Note #1 below)

Course Title: (Limited to 65 characters)
Physics for Elementary Teachers
25-Character Abbreviation:  
Physics for Ele. Teach.


Sponsor(s):  
Steven Sahyun
Department(s):
Physics
College(s):
 FORMDROPDOWN 



Consultation took place:
 FORMCHECKBOX 

NA 
 FORMCHECKBOX 

Yes  (list departments and attach consultation sheet)

Departments:  Curriculum and Instruction


Programs Affected:

Early Childhood

Elementary PreK-6 Major

Elementary/Middle (1-8) Major

General Science Elementary Minor 



Is paperwork complete for those programs? (Use "Form 2" for Catalog & Academic Report updates)

 FORMCHECKBOX 

NA 
 FORMCHECKBOX 

Yes
 FORMCHECKBOX 

will be at future meeting

Prerequisites:
MATH 141 or consent of instructor AND RESTRICTED TO ELEMENTARY EDUCATION MAJORS ONLY
Grade Basis:
 FORMCHECKBOX 

Conventional Letter
 FORMCHECKBOX 

S/NC or Pass/Fail
 

Course will be offered:
 FORMCHECKBOX 

Part of Load
 FORMCHECKBOX 

 Above Load 


 FORMCHECKBOX 

On Campus
 FORMCHECKBOX 

Off Campus - Location       

College:
 FORMDROPDOWN 

Dept/Area(s):
Physics
Instructor:
Steven Sahyun



Note: If the course is dual-listed, instructor must be a member of Grad Faculty.
Check if the Course is to Meet Any of the Following:

 FORMCHECKBOX 
  Computer Requirement
 FORMCHECKBOX 
  Writing Requirement


 FORMCHECKBOX 
  Diversity 
 FORMCHECKBOX 
  General Education Option:   FORMDROPDOWN 
   

Credit/Contact Hours: (per semester)

Total lab hours:
25
Total lecture hours: 
45
 

Number of credits:
4
Total contact hours:
70 

Can course be taken more than once for credit?  (Repeatability)  

 FORMCHECKBOX 
 No    FORMCHECKBOX 
 Yes          If "Yes", answer the following questions:

No of times in major:
     
No of credits in major: 
     
 

No of times in degree:
     
No of credits in degree:
      

Proposal Information: (Procedures can be found at http://acadaff.uww.edu/Handbook/Procedures-Form3.htm)

Course justification:


This course is designed to replace the PHYSCS 210: Descriptive Physics course currently offered. The justification of this course is to provide training in physics using current pedagogical techniques for prospective elementary teachers. This course will provide more time for reflection and discussion of topics as well as more hands-on activities than is currently available from the PHYSICS 210 Descriptive Physics course. The Physics for Elementary Teachers course was originally envisioned as a modification of the PHYSICS 210 course, but the revisions were extensive enough to warrant a new course listing. This course is an adoption and adaptation of the San Diego State University Physics for Elementary Teachers curriculum. Although the Physics for Elementary Teachers course is in the same spirit of the current PHYSCS 210 course, it offers novel approaches to student learning and draws on information from current physics education research.

Relationship to program assessment objectives:


This course provides an introduction to physics for prospective K-8 elementary education students. Its goals are to provide a basic understanding of physics in the form of motion, energy, light, heat, electricity, and magnetism. The course structure covers these topics. 

The PET course has five major goals: 

1. Content: To help students construct a set of physics ideas that they can apply to explain phenomena that are both intrinsically interesting and typically included in an elementary school science curriculum. To this end, Learning Goals for the course have been taken directly from the AAAS Project 2061 Benchmarks and NAS Science Education Standards and combined with the central themes of Interactions, Energy, Forces, and Explanations. These goals have been teased out into smaller Target Ideas that are addressed at the level of individual activities.

2. Nature of science: To help students appreciate the processes through which scientists construct ideas. Again, Learning Goals and Target Ideas in this area are based on the AAAS Project 2061 Benchmarks and NAS Science Education Standards. Processes of idea-construction are modeled implicitly throughout the curriculum. This goal is also addressed explicitly at several points in the course when students are asked explicitly to examine the process by which ideas are constructed. 

3. Metacognitive skills: To help students become more aware and in control of their own learning. To address this goal, students are asked to write a Learning Commentary in which they examine their own learning process in the context of two ideas taken from Cycle 2.

4. Elementary Students’ Ideas (ESI) : To help college students realize that elementary school students have ideas about science that should be recognized, and that can serve as both resources for and barriers to learning. Several dedicated ESI Homeworks address this goal. In these assignments, PET students view and interpret videos of elementary students engaged in science activities and describing their ideas about science. 

5. Attitude and Confidence: To help students develop more positive attitudes about science and confidence in their ability to do science. The curriculum addresses this goal by enabling students to participate in the construction of their own ideas, which they discover are closely aligned with generally accepted science ideas. 

Pedagogical Principles 

Listed on the left below are the learning principles that guided development of the PET course. On the right are brief descriptions of how PET applies these ideas. 

	Students’ prior knowledge influences their learning. 
	Student’s initial ideas are elicited at the beginning of most activities. Activities make use of students’ intuitive ideas and build on previously constructed ideas. 

	Students’ knowledge may be resistant and is often at odds with science ideas.
	Activities are explicitly designed to elicit and then address commonly held ideas . Students are asked to revisit their initial ideas at the end of activities.

	Students construct knowledge gradually in a complex process requiring multiple exposures. 
	Activities within and across cycles build on each other. Particularly resistant ideas are addressed explicitly several times in different contexts. 

	Complex skills can be scaffolded and modeled over time.
	The skills of constructing and evaluating a scientific explanation are first introduced with a lot of support and structure. This support fades over the length of the course.

	Students’ learning is mediated by social interactions. 
	Students engage in cooperative learning by working through the activities in small groups. The end of every activity also includes class discussion of some initial ideas and of summarizing questions.

	Interaction with tools is critical to learning.
	Whenever possible students perform hands-on experiments to gather evidence. Computer simulations and video extend this experience.


Relationship to General Education goals:

This course satisfies the general education goals in that students will be asked to create models of physical interactions, and critically analyze their constructed models as well as those of others. They will use their models of the world to create predictions and analyze the results to form valid conclusions. They will use their model building skills as a resource for further development of their knowledge base and gain an understanding of the limits of their models. Students will use a variety of presentation methods to communicate their ideas including writing, symbolic representations, and computer use. This course is a replacement for PHYSCS 210 which is a general education course.

Budgetary impact:


The budgetary impact will be negligible as this course replaces PHYSCS 210.

Course description:


This course is a one-semester introduction to physics with curriculum and instruction designed as an activity-based hands-on course for K-8 elementary education students and open to all education majors. The course emphasizes a student-oriented pedagogy in order to develop various physics concepts and the nature of science. Topics covered include motion, forces, energy, light, heat, electricity, and magnetism. 

Course requisites:


Math 141 or consent of instructor.

Unreq: PHYSCS 130

Course objectives and tentative course syllabus:

A significant component of the course involves manipulation of objects and equipment to develop an understanding of the physical world. As this is a primary focus of the course meeting time, this course should be listed with a GL designation.

This proposal has support from Dr. Virginia Epps of the Department of Curriculum & Instruction who states the following advantages of, and justification for, this course modification:

I wish to strongly support adoption of a 4 unit physical science course targeted on the preparation of our elementary education majors. The ideal course for this group would be one that integrates use of hands-on materials or manipulatives with appropriate lecture and discussion within each of a series of classes within each week. This group of students generally has experienced limited if any science study with this type of integrated approach, yet typically it is the way they learn best and certainly is the way that the science education community wishes to have these students teach when they become elementary teachers. If these preservice teachers do not experience learning science content via an integrated manipulatives/discussion/lecture approach, they are not likely to use an integrated manipulatives / discussion based approach to teaching science in their own classrooms.

 

Certainly in my elementary science methods class, I stress the importance of integrating multiple, varied instructional approaches in teaching science. However, unless they experience the power of learning science through an integrated approach, they may dismiss the importance of teaching through an integrated approach.

 

A second reason that I support adoption of a 4 unit integrated physical science for elementary education majors is because of the recent move to the PI-34 legislation in the state as well as the reduction in the number of science units required for university general education. With the previous PI-3 legislation, our students were required to take 9 units of science. Frequently the students took Descriptive Physics or Descriptive Astronomy to complete the necessary credits.

 

The PI-34 does not specify a number of required units in science, only that one science must be a biological science and one must be a physical science and, further, that one of these courses must be a laboratory science. The Descriptive Physics course had integrated many manipulatives in the course; however, the time is limited even though the approach for these students is sound. A 4 unit integrated physical science course targeting the elementary education major that would count as a laboratory science would be an ideal preparation for these future teachers. I enthusiastically support your efforts to make an integrated physical science course available to our elementary education majors.

The following information about the Physics for Elementary Teachers (PET) course program is from the PET Website: http://cpucips.sdsu.edu/pettg/Pedagogy/pet.html

1. Pedagogy Overview 
The Physics for Elementary Teachers (PET) curriculum is a one-semester inquiry-based physics course for prospective elementary teachers. With some adaptation, it can also be used in workshops for in-service teachers. In this curriculum, students construct meaningful understanding of physics concepts through hands-on experiences and computer simulations. PET employs a learning-cycle pedagogy that consists of elicitation of initial student ideas, development of new or modified ideas, building student consensus on final ideas, and the application of ideas to new situations. 

The program has a minimum of 60 contact hours. In practice, the San Diego State Curriculum meets twice a week for two hours and twenty minutes (140 minutes). The requested meeting time of two 140-minute sessions per week for 15 weeks would match the program in place at San Diego State.

Sample Course Syllabus

Physics 212: Physics for Elementary Teachers

Spring Semester, 2004
Instructor:
Dr. Steven Sahyun

Office:
321 Goodhue Hall

Phone:
Ext. 5113

E-mail:
sahyuns@uww.edu
WWW:
http://academics.uww.edu/physics/courses/physcs210
Desire2Learn:
The D2L site is linked from the UWW web site (www.uww.edu) choose e-learning tab and select D2L.

Office Hours:
M - F: 11 a.m. – 12 noon or by appointment.

Class Meetings: 
Section 1: M W 12:30 p.m. – 2:50 p.m.


Section 2: T R 3:45 p.m. – 6:05 p.m.

Exams: 
Midterms: February 17, March 18, and April 27.

Final: Section 1: Tuesday, May 11 7:45 – 9:45 a.m.



Section 2: Tuesday, May 11 10:00 a.m. – 12 noon.

Text:
Conceptual Physics 9th ed., P. Hewitt

Pre-requisite:
Math 141

Other required materials: You are expected to bring paper, a scientific calculator (one with trigonometric and logarithmic functions, scientific notation, etc. These are available for less than $20) and a desire to learn and discuss the assigned material.  In addition, you will be required to purchase a Physics 212 Laboratory Manual from the bookstore.

Course Description: This is a one-semester introduction to physics! Physics is the foundation for all other sciences and covers a wide range of topics. In this course, we will be looking at physics from a conceptual viewpoint where verbal reasoning will be emphasized and a minimum of algebra will be used. Some of the topics that we will be covering are motion, heat, forces, light, energy, electricity, and magnetism.  

Assignments: The course will consist of participatory activity sessions. You will be frequently asked to work on questions related to the material under discussion. You will have a chance to discuss your answers with a neighbor, and then with the class as a whole. These activities provide valuable opportunities to understand physics concepts.

Homework: There will be homework problems and analysis assigned on a weekly basis. You are expected to do your own work, and write your answers in your own words. Homework is due in class the day for which it is due and will be assigned one week prior to the due date. Late homework will be given half credit if turned in by the next class period. Homework turned in after this point will not receive credit. 

Group Activities: Group participation and interaction is a critical component of this course and is expected of all students. These activities may be made up if missed due to university-sponsored events, but prior approval is needed. Activity assignments will not receive credit if turned in more than one week after assigned.

Papers: There will be a paper and a combination paper/project assigned. These papers will be on topics related to the material under discussion and may involve analysis of a physics problem or reporting on Web sites devoted to a physics topic. The purpose of these papers is to increase your ability to communicate about interesting physics topics in a clear and coherent manner. You are expected to cite any references using the APA style (http://library.uww.edu/GUIDES/APACITE.htm) and all papers are to be in your own words. Papers may be checked for uniqueness via software and Internet search engines.

Exams: Finally, there will be three mid-term exams as well as the final exam. The final will cover material from the entire course. You will be provided with a scientific calculator for use on the exams. You may not use graphing calculators or those with data storage capability when taking the exams. Exams may not be taken late, but under special circumstances they may be taken early. Make-up exams will only be provided for extraordinary circumstances, must have prior approval (at least 1 day in advance), and are not advised as they will be more difficult than the regular test.
Grading: Course grades will be determined by the percentage of total points assigned for the course. 90% = A, 80% = B, 70% = C, 60% = D. The approximate distribution of points will be as follows:
	Papers and Projects
	12%

	Mid-terms
	27%

	Final
	18%

	Group Work
	20%

	Homework
	23%


I reserve the right to adjust grades slightly based on class participation.  There will be occasional opportunities for extra credit.

4. Course Outline
This course consist of seven cycles which contain the following topics:

Weeks 1-2:
Interactions and Energy [8 hours]


Measuring motion, measuring energy, elastic interactions

Weeks 3-5: 
Interactions and Forces [11 hours]


Motion with a constant force, pushing against the motion, changing force strength and mass, combination of forces, motion with balanced forces

Weeks 6-7:
Interactions and Fields [9 hours]


Magnetic interactions, electric charge interactions, gravitational interactions, strength of the gravitational interaction

Weeks 8-9: 
Model of Magnetism [6 hours]


Experiments with magnetism, initial models for magnetism

Weeks 10-11:
Light Interactions [9  hours]


Seeing, surfaces, shadows

Weeks 12-13: 
Electric Circuit, Electromagnetic, and Thermal Interactions [9 hours]


Electric circuits, circuits and energy, electromagnetic interactions, thermal interactions.

Weeks 14-15:
Interactions and Conservation [8 hours]


Energy inputs and outputs, keeping track of energy, conservation of energy.

Each cycle follows the same basic structure. Developing Student Ideas, Scientists’ Ideas, Applying Ideas, Homework, and evaluation of prerecorded elementary students engaging in science.

Absence for University Sponsored Events: University policy states that students will not be academically penalized for missing class in order to participate in university-sanctioned events. Activity sponsors are responsible for obtaining the Provost's prior approval of an event as being university sanctioned and for providing an official list of participants. Students are responsible for notifying their instructors in advance of their participation in such events. More information can be found in the Bulletin and the Student Handbook. If you will be absent a day that an assignment is due, turn the assignment in prior to the due date.
The University of Wisconsin-Whitewater is dedicated to a safe, supportive and non-discriminatory learning environment. It is the responsibility of all undergraduate and graduate students to familiarize themselves with University policies regarding Special Accommodations, Misconduct, Religious Beliefs Accommodation, Discrimination and Absence for University Sponsored Events. (For details please refer to the Undergraduate and Graduate Timetables; the "Rights and Responsibilities" section of the Undergraduate Bulletin; the Academic Requirements and Policies and the Facilities and Services sections of the Graduate Bulletin; and the "Student Academic Disciplinary Procedures" [UWS Chapter 14]; and the "Student Nonacademic Disciplinary Procedures" [UWS Chapter 17])”.

These required syllabus contents were agreed upon by the actions of the Whitewater Student Government (S95- 96:09), Academic Staff Assembly, Faculty Senate (FS956-13 and FS989-11), Provost Prior, and Chancellor Greenhill (approved Nov. 17, 1998).

Bibliography: (Key or essential references only.  Normally the bibliography should be no more than one or two pages in length.  Indicate current library holdings by placing an asterisk [*])

Course Textbook: Hewitt,  P. G. (2002) Conceptual Physics, 9th ed. Addison Wesley. 

A course laboratory manual will be derived from supplementary materials from the Physics for Elementary Teachers Web Site: http://cpucips.sdsu.edu/web/pet/ and http://cpucips.sdsu.edu/pettg/index.html
Research materials for course development:

* Smith, J.P., diSessa, A., & Roschelle, J. (1993). Misconceptions reconceived: A constructivist analysis of knowledge in transition. Journal of the Learning Sciences, 3(2), 115-163. 

von Glasersfeld, E. (1995). Radical constructivism: A way of knowing and learning. Bristol, PA: The Falmer Press. 

* Cobb, P. & Yackel, E. (1996). Constructivist, emergent, and sociocultural perspectives in the context of developmental research. Educational Psychologist, 31 (3/4), 175-190. 

* John-Steiner, V. & Mahn, H. (1996). Sociocultural approaches   to learning and development: A Vygotskian framework. Educational Psychologist, 31 (3/4), 191-206. 

* Cobb, P. & Bowers, J. (1999). Cognitive and situated learning perspectives in theory and practice. Educational Researcher, 28 (2), 4-15. 

* Posner, G. J., Strike, K. A., Hewson, P. W., & Gertzog, W. A. (1982). Accommodation of a scientific conception: Toward a theory of   conceptual change. Science Education, 66(2), 211-227. 

National Research Council (2000). How people learn: Brain, mind, experience, and school. Washington, D.C.: National Academy Press. 

American Association for the Advancement of Science (AAAS) (1993). Benchmarks for science literacy. New York: Oxford University Press. 

* National Research Council (1995). National science education standards (NSES). Washington DC: National Academy Press. 

* Hammer, D. (2000). Student resources for learning introductory physics. American Journal of Physics, Physics Education Research Supplement, 68 (S1), S52-S59. 

* Carey, S., Evans, R., Honda, M., Jay, E., & Unger, C. (1989). An experiment is when you try it and see if it works: A study of grade 7 students' understanding of the construction of scientific knowledge. International Journal of Science Education, 11, 514-529. 

* Kesidou, S. and Roseman, J.E., 2002. How Well Do Middle   School Science Programs Measure Up? Findings from Project 2061’s Curriculum Review. Journal of Research in Science Teaching,Volume 39, Issue 6, Pages 522-549. For a list of the criteria, see http://www.project2061.org/research/textbook/mgsci/criteria.htm.

Loucks-Horsley, S., Hewson, P., Love, N. and Stiles, K.   (1998). Designing professional development for teachers of science and mathematics. Thousand Oaks, CA: Corw.
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