SSM Math & Science
CI 519     section  002    CRN  60646
Spring 2005 

Meeting:  Wed. 4:00 - 6:30
ED402

Instructor:  Dr. Ronald Narode, PSU, office phone: 725-4798   email:  naroder@pdx.edu

Office Hours:  ED572  Tue 3:00-5:00pm; Wed. 1-3:00pm   Appt. only (725-4619)

Catalog Description:

 “Problems and methods in selecting and organizing materials for instruction: comparison and evaluation of methods, laboratory techniques, supplies, equipment, or economy of time and materials.  Prerequisite: admission to the teacher education program.”

Thematic Quotations:

"The simple but difficult arts of paying attention, copying accurately, following an argument, detecting an ambiguity or a false inference, testing guesses by summoning up contrary instances, organizing one's time and one's thought for study--- all these arts... cannot be taught in the air but only through the difficulties of a defined subject; they cannot be taught in one course in one year, but must be acquired gradually in dozens of connections."








Jacques Barzun

"Effective teachers are those who can stimulate students to learn mathematics.  Educational research offers compelling evidence that students learn mathematics well only when they construct their own mathematical understanding.  To understand what they learn, they must enact for themselves verbs that permeate the mathematics curriculum: "examine," "represent," "transform," "solve," "apply," "prove," "communicate."  This happens most readily when students work in groups, engage in discussion, make presentations, and in other ways take charge of their own learning."

   "Everybody Counts" (National Research Council 1989, pp. 58-59)

Introduction:

This is a course for beginning teachers in math and science.  In it, we shall develop instructional skills that will enable us to help our students acquire a peculiarly unique view of the world --- the scientific view.  Furthermore, we shall use the skills and content of our respective disciplines to inform us as to how to proceed.  Our methods will derive from the subject areas themselves, educational psychology, classroom experience, personal intuition and creativity coupled with reason and collegial support. 

Goals:

Within the context of recent science and math education reform documents such as the national and state standards, the educator will:

1.  identify and describe the key concepts within the subject disciplines

2.  identify the conceptual underpinnings prerequisite to study in the discipline

3.  adapt instruction to the cognitive development of the student

4.  develop methods to promote critical thinking and metacognition in their classrooms

5.  develop lesson plans which teach concepts in the context of pair problem solving and cooperative learning

6.  become familiar with resources for instruction, including texts, computer software, educational journals, audio-visual aids, and the use of informal science education environments such as the Zoo and OMSI

7.  develop methods for student testing and evaluation

8.  incorporate relevant social, historical, and technological perspectives into math and science instruction.

9.  learn methods to teach to culturally diverse student populations 

10. study instructional recommendations for teaching the learning impaired

11. critically examine educationally charged topics such as Creationism vs. Evolution, 

    population and the environment, modern medicine and the sanctity of life, etc.

Topics:

Introductions, Model Lesson, Cooperative Learning, Piaget's Developmental Learning Theory, Lesson Planning, The Role of Misconceptions in Instruction

Hot Topic, "The Creationism vs. Evolution Debate"

The Union of Informal and Formal Science Education:  Science at the Zoo, Science at OMSI, 

Review of National Science Education Standards;  Teaching Concepts, Procedures, and Facts;  In Search of the Good Conceptual Question;  Assessing Understanding

Review of National Council of Teachers of Mathematics Standards for Curriculum & Evaluation;  Teaching Concepts, Procedures, and Facts;  In Search of the Good Conceptual Question;  Assessing Understanding

Student Presentations: Microteach a Lesson 

Multiculturalism in Math and Science Education

What Respecting Diversity Means in Math and Science Education

Evaluation:
Exam or Microteaching Project




30%

4-6 page Curriculum Recommendations Evaluation 


15%

Informal Education Project (Zoo, OMSI, or other)


15%

Clinical Interview Report  (at least two student interviews)

40%

Accommodations for students:

Students needing an accommodation should immediately inform the course instructor.  Students are referred to Disability Services (725-4005) to document their disability and to request the appropriate support services.

Clinical Interview Project

The clinical interview project serves several purposes:

· Provide an opportunity to distinguish between concepts and facts/procedures.

· Develop a range of conceptual questions that assess knowledge and understanding from simple to complex.

· Develop listening and questioning strategies that are conducive to promoting student talk rather than teacher talk.

· Identifying student preconceptions and misconceptions as well as recollection of school learning.

· Demonstrate careful analysis of student cognitive processes to inform instruction, and present analysis and evidence from interview protocols in written form.

· Present results to peers in oral/conference-like format.

The task is to be completed in the following sequence:

1) Identify two concepts from your respective instructional disciplines for which you will write a sequence of evaluative questions.

2) For each concept, write two easy questions, two moderately difficult questions, and two more difficult questions.  Note, the easy questions should get at the student’s understanding of the concept from past experience that may or may not be the product of schooling.

Example:  Concept:  Linear Relationships

1) Have you ever heard of the terms “linear equations” or linear relationships”?  Could you tell me what you know about these?

2) Which of the following statements strike you as being “linear”?  x-5=y,  2+3=x, 3x+y=4,  
[image: image1.wmf] + 3 = 15,  y = mx + b,  F = 9/5C + 32   Why?

3) A bathtub faucet was turned on and left running with the drain plugged.  After 10 minutes, it was observed to be half full.  How much longer should it be allowed to run before it overflows the tub?  Why do you think that?

4) If the drain is left open with the water running, how will it affect the level of the water in the tub?

5) Could you find some way to represent the relationships just described?  Is there a mathematical representation of these relationships?  What do you think it would look like? (Probe for data tables, graphs, pictures, equations, etc.)

6) If a car can travel 210 miles on 6 gallons of gasoline, how many miles can it travel on a full tank of 14 gallons? 

7) If it takes 8 gallons of urethane to cover the gym floor, how much would it take to cover a floor in a room with twice the length and the width of the gym?  Three times the length and the width?

8) If a 10-inch diameter pizza cost $3.50, how much should a 14-inch diameter pizza cost? 

3)  Identify two subjects who you may interview in a quiet place for about 40 minutes.  Interview each subject separately:  describe the purpose of the interview; tell the subject that the interview is investigative and not instructional and that all of the subject’s thoughts and ideas are important to the study; instruct the subject that the interview does not count against them in any way and that it may end at any time the subject feels uncomfortable; instruct the subject that the interviews are confidential and that no names will be used in the report nor will be the subject ever be referred to by name to anyone in regard to the interview. NOTE: no student names should appear in any of your documentation or in your oral presentation.

4)  The interviews will be audio recorded and conducted at a desk to permit the subject to write on sheets of paper.  The problems will either be posed orally by the interviewer or given in written form to be read aloud by the subject.  

5) All writing should be by the subject.  Equations, pictures, sentences, etc. should be written down the page in ink and numbered for future reference.  Completed sheets of paper should also be numbered and arranged on the desk for examination.  The interviewer should be careful to verbally refer to written work by number so as to reconstruct events from the audio tape.

6) At the end of the interview, the interviewer should make notes to reconstruct the events and thoughts from the interview before they are lost from memory.

7) The interviews will likely be confined to one concept area only, but it may explore two concept areas depending on the length and quality of the responses of the subjects.

8) Write the report in the following manner:  

Introduction: identify concepts under investigation and the age, gender, and education of the subjects and any other relevant information for the study.  Give a brief overview of the preconceptions and misconceptions that were observed.

Provide a description of the questions prepared beforehand. Note; this could also be an appendix.

Describe each preconception/misconception separately, and provide evidence for your observations using sections of dialogue from the interviews.  The sections should be limited to one or two lines usually, and on occasion, a little more.  You should not include whole transcripts in the text of the report, although you could, if you choose, include it as an appendix.  Written work may also be evidence, and facsimiles may be inserted into text.  The students’ actual paperwork should be included as an appendix.

Conclusion:  Summarize your discoveries and observations, and describe their instructional relevance and any ideas you have for incorporating the interview technique itself or the contents of your discoveries into lessons.  NOTE: no student names should appear in any of your documentation or in your oral presentation
Prepare a brief presentation (no more than 15 minutes) using overhead slides with concepts, questions, misconceptions, student written work, and dialogue excerpts.  NOTE: no student names should appear in any of your documentation or in your oral presentation
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