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Teaching and Learning in the College Science Classroom
SCI 6200 [SCI 6180]   Fall, 2006
Professor: Dr. Renee’ Schwartz
Class time: Thursdays, 5:30-8:30
Office: 3139 Wood Hall





Office hours: by appointment
Phone: 387-5660
Email: r.schwartz@wmich.edu
Course Description

The purpose of the course is to prepare students to effectively teach post-secondary science. The course develops reflective practices through study of contemporary teaching and learning theory, course and lesson development, and instructional and assessment strategies essential for successful teaching in post-secondary science classrooms. Doctoral students may take the course twice. There are additional course requirements for second-timers.  
Course Goal 
Students will develop knowledge and skills necessary to design and teach science courses at the college level. 

Course Objectives: Each student will:

1. Develop skills of reflection necessary for continued improvement of teaching practices

2. Develop an understanding of scientific inquiry and the nature of science and their relation to teaching in their science subject area
3. Develop an understanding of constructivism as a learning theory and teaching perspective

4. Become familiar with current national education reforms associated with post-secondary science

5. Describe various instructional strategies and rationale for use in the science classroom
6. Develop skills in designing, implementing, evaluating, and reflecting upon science lessons to promote higher order and critical thinking skills
7. Develop a course syllabus and full unit plans
8. Be aware of equity and diversity issues in science education
9. Begin construction of a teaching portfolio

Students taking the course for the second time will also: 

1. Design and conduct an investigation to explore a problem or question in science teaching or learning

2. Serve as teaching supervisors to instructors of undergraduate science courses
3. Complete additional assignments related to the practical application of first time objectives.
4. Develop a teaching portfolio 

Methods of Instruction

This course will utilize a variety of instructional methods to introduce concepts related to teaching and learning in college science classrooms. Students are expected to participate in whole class and small group discussions and activities as well as present and reflect upon model science lessons. Nature of science and scientific inquiry are themes of the course that are addressed through explicit and reflective approaches. 
Required texts and materials 
1. Siebert, E., & McIntosh, W. (Eds.) (2001). College Pathways to the Science Education Standards, NSTA Press. [CP]
2. NSTA (2002). Innovative techniques for large-group instruction, NSTA Press. [IT]
3. National Research Council (1996). National science education standards. Washington, DC: National Academy Press. [NSES]


http://www.nap.edu/readingroom/books/nses/overview.html
4. National Research Council (2000). Inquiry and the National science education standards. Washington, DC: National Academy Press. [INSES]


http://www.nap.edu/books/0309064767/html/
5. Committee on Undergraduate Science Education. (1997). Science teaching reconsidered: A Handbook Washington, DC: National Academy Press. [STR] http://www.nap.edu/readingroom/books/str/
6. There will be additional readings distributed during the course.
Video taping:  Students will be required to videotape two of their teaching sessions and their in-class lesson presentation. Video equipment may be reserved and checked out from the instructor. Students will need to provide their own mini-DVD discs for recording. I typically use SONY DVD-R (30 min; 1.4 GB). 
Attendance

Class attendance is mandatory. If you are unable to attend class, it is your responsibility to inform the instructor prior to the class meeting. 

Writing Style Requirements 
All written assignments must comply with APA style (5th Ed.). I recommend that you have your own copy of:

American Psychological Association. (2001). Publication manual of the American Psychological Association (5th Edition). Washington, DC: Author. 

In particular, all written assignments must align with specifications for:
• Levels of headings 

• Running head and page numbers 

• Quotation citations 

• Reference citations in text 

• Reference list requirements 

Students with Special Needs:

Students with disabilities or other special needs who need special accommodations in this course are invited to share these concerns or requests with the instructor as soon as possible.

Academic Honesty: 
You are responsible for making yourself aware of and understanding the policies and procedures in the WMU Undergraduate Catalog 2003-2005 that pertain to Academic Integrity (pp. 274-276). These policies include cheating, fabrication, falsification and forgery, multiple submission, plagiarism, complicity and computer misuse. If there is reason to believe you have been involved in academic dishonesty, you will be referred to the Office of Student Judicial Affairs. You will be given the opportunity to review the charge(s). If you believe you are not responsible, you will have the opportunity for a hearing. You should consult with me if you are uncertain about an issue of academic honesty prior to the submission of an assignment or test.

Assignments

1. All reading assignments and homework are to be completed before the class meeting for which they are assigned. 

2. All written and verbal assignments must be submitted or presented on or before the due date.
3. There is a 10% reduction in possible points for each day an assignment is late. 

4. Final grades for the course will be tabulated by calculating an overall percentage for the semester. 

Grading Procedures:

Grading is criterion referenced. Students will strive for predetermined levels of mastery rather than compete against each other. Grades are based on the following scale: 

A: 
93-100
BA: 
88-92

B: 
83-87
CB: 
78-82

C:
73-77
DC: 
68-72

D: 
63-67
E: 
62 or less

	Assignment [specific details of assignments to be discussed in class]
	points

	Statement of teaching philosophy: Students will reflect upon course readings and experiences to formalize their personal teaching philosophy. 
	30 pts 

	Classroom observations: Students will conduct observations of two different college science courses (one large group/lecture and one small group or lab) and submit a written summary and interpretation of both. (2-3 pages)
	2 @ 10 each
20 total

	Lesson plans: Students will develop two lesson plans using two different modes of instruction (large group setting; small group laboratory). Each lesson plan should include at least one objective targeting an aspect of NOS and/or targeting the nature of scientific inquiry. Each lesson plan should also have at least one objective requiring higher order thinking skills. Plans must include objectives, instructional sequence, and short-term assessments.
	2 @ 20 each

40 pt total

	Misconceptions summary: Students will identify one topic in their science discipline that is taught at the undergraduate level. They will research common misconceptions adult learners have regarding the topic and write a summary. ( 2 pages) 
	10 pts

	Article reviews: Students will summarize two articles related to the teaching of their subject matter at the college level. Write up will include how the article may be useful for their future teaching. (2-3 pages)
	2 @ 10 each

20 pt total

	Lesson presentation and reflection: Students will design and present a 60 minute inquiry-based lesson to the class.  The lesson will be videotaped. Students will review their lesson, describe strengths and weaknesses of their teaching, and make specific suggestions for improvement. A typical reflection paper is two pages, double spaced.
	30 pts plans & presentation
10 pts reflection

40 pt total

	Peer & self evaluations: Students will videotape two class sessions of the course they are currently teaching. A peer will help videotape a class session and provide written feedback to the student. The student will also view the videotape of his/her teaching and write a reflection. The student and peer will meet to discuss the lesson. Other arrangements will be made for students who are not currently teaching. 
	2 peer

2 self

all @ 10 pts

40 pt total

	Course syllabus and unit plan: Students will create a syllabus for a semester (14 weeks) introductory level college science course. One unit from the course will be fully developed with lesson plans and assessments. The unit must span at least five class sessions. At least one of the unit lesson plans must include a teacher demonstration. At least one of the unit lesson plans must include appropriate integration of technology to enhance instruction. Final plans must include a unit rationale and description of connections to themes of the course. Students will present their projects at the end of the semester. 
	100 pts 


Second timers will complete a portion of the above. They will also help design, teach, and provide feedback for model lessons. They will design and conduct a research project to explore a teaching or learning issue in science. They will help supervise instructors of the undergraduate science courses. Supervision responsibilities will include observations, debriefings, written feedback, and reflections. They will review and reflect upon their progress as they compile a teaching portfolio.  
Semester schedule [subject to change as needed]
	Date
	Topic
	Reading
	Assignment due

	Sept 7
	Introduction
Goals for higher education

Effective teaching? 

PPPEP tape
	Chickering & Gamson:  7 principles (in class reading)
Pitkin: Training college teachers
NAS: Transforming undergraduate education: Executive summary 

	

	Sept 14
	The challenge

How students learn

Observation techniques Supervision tape: observation techniques
	Felder, 1993

CP: introduction

IN: pg 1-8

Talking about leaving: Overview
	· Philosophy of teaching statement



	Sept 21
	Content standards
Teaching standards

Teaching as art
Classroom goal structures Supervision tape: pre/post conferences
	D’Avanzo paper

IN: pg 9-12

CP: ch.1-2, 4
STR: ch. 1
	· Observation #1


	Sept 28
	What is inquiry?
What is active learning?

Instructional planning: Objectives
	INSES: ch 1, 2, 6
STR: ch. 3, 7

Methods chapter
	· peer & self eval #1



	Oct 5
	Misconceptions: NOS lessons
Instructional strategies: 
When & why?

Instructional planning: lesson plans
	STR: ch 2, 4

IN: pg 27-29

NOS readings
Hofer paper
	· Misconceptions summary


	Oct 12
	Instructional strategies: 

Questioning/feedback

Demonstrations; Discussions demos galore
Bad demo videos
	handouts 


	· article review #1


	Oct 19
	Instructional strategies: 
It’s okay to lecture!
Felder video, lecture video, clickers

	Felder & Brent: Resistance paper

IN: pg 13-26, 38-53 

	· Observation #2


	Oct 26
	Instructional strategies Laboratory 

Inq lab; pendulum; teaching lab video
	INSES: ch 7
McLaughlin: Point of View 

Wallace, Tsoi, Calkin, Darley (2003) [gave Brown, Abell, Demir, Schmidt, May 2006 science ed. Instead]
	· Lecture Lesson plan 



	Nov 2
	Safety

Special Needs

Diversity
	STR: ch 8
CP: epilogue

Safety reading
	· article review #2

	 Nov 9
	Assessment & Evaluation
Assessment options

Website work
	STR: ch 5, 6
CP: ch 3

IN: pg 30-37, 54-62

INSES: ch 4
	· Draft syllabus 


	Nov 16
	Students teach
	
	· Inquiry lab lesson plan
· Students teach: Inquiry lessons 



	Nov 23
	Thanksgiving!
	
	

	Nov 30
	Students teach
	Gess-Newsome et al. (2006)
	· Draft unit objectives 
· Students teach: inquiry lessons
· Peer & self eval #2

	Dec 7
	Initiating change

The scholarship of teaching
	Papers TBD: Action research and studies of change
	· Final statement of teaching philosophy

	Dec 14
	Finals week
Student presentations/discussions
	
	· Final syllabus & unit plans



Statement of teaching philosophy
30 points total
Good teaching involves personal reflection both on practice and position. During this course, you will be required to examine your experiences and beliefs to develop a statement of personal teaching philosophy.  As a class, we will discuss what type of information should be in such a statement. You will write a statement at the beginning of the semester and again at the end. A typical statement is 1-2 pages double spaced. 
	Classroom observations  

2 @ 10 pts each
You will conduct observations of two different college science courses and submit a written summary and interpretation of both.

Observation #1: large group lecture-style session (50+ students)

Observation #2: small group or laboratory (20-25 students) 

One observation should be an introductory science course. The other should be an upper-level, advanced course. 

Classroom observations should use one or more of the observation techniques we discussed in class. You will be required to submit a report for each of your observations. Reports should include the following: 

a) Course title, size, where the course fits in the curriculum (majors course, nonmajors, teacher education, etc.)

b) A description of the data collection procedure you used and your reason for selecting this approach. 

c) Interpretation of the data and conclusions
d) “Raw” data attached as an appendix. 

Reports (a-c) should be 2-3 double spaced pages. Attach “raw” data as an appendix. 




Lesson plans

2 @ 20 pts each
You are required to develop two lesson plans in your field of expertise. 
Lesson plan #1: large group lecture-style class, introductory level (approximately 50 minutes). 

Lesson plan #2: small group laboratory setting, same introductory level (approximately 2 hours, 2 minutes)

Each should include the following: 

a) Course title, size, context, and any other relevant background information

b) Instructional goals/objectives: Each lesson plan must have at least one objective that targets an aspect of NOS and/or the nature of scientific inquiry. Each lesson plan should also have at least one objective requiring higher order thinking skills. 

c) Materials list

d) Instructional sequence: You should include the general flow of the lesson with specific strategies, questions, and procedures that will be used. You should identify what the teacher is doing and what the students are doing during all phases of the lesson. You need to include all elements of a “good” lesson, as discussed in class. 
e) Time estimates: The lesson must span the entire class period. All phases of the lesson should have time estimates. 

f) Short term evaluation plans: How will you determine if students learned what you wanted them to learn in the lesson? 

Misconceptions summary

10 points
You will identify one topic in your science discipline that is taught at the undergraduate level. You will need to research common misconceptions adult learners have regarding the topic and write a 2 page summary. 

Article reviews
2 @ 10 points each

So that you become familiar with the literature on college science teaching, you are required to locate, read, and summarize two articles related to the teaching of your subject matter specifically at the college level. The articles you select may be either research or “teaching-oriented.” Your report for each article should be 2-3 double spaced pages and include: 
a) Reference citation for the article (in APA format)

b) A summary of the article (purpose, procedures, key points, etc…)

c) Findings from the article

d) Your reactions: Describe how the article may be useful for your future teaching. 

Lesson presentation and reflection
30 points lesson plan and presentation

10 points reflection

· In groups of no more than 3, you will design and present a 60 minute inquiry-based lesson to the class.  You are required to develop a full lesson plan and assessments (follow guidelines for lesson plans). On the day of your presentation, your group will need to hand in your lesson plan and copies of handouts, overheads, and assessments needed for the lesson. 
· All supplies required for the lesson will need to be gathered by the group members. We have many materials available in the MISE storage rooms, but do not assume we have everything you will need. Plan ahead! 

· Your group will teach the lesson, with your classmates as your students. All group members must participate in teaching the lesson. Grading will be heavily based on presentation. 
· The lesson will be videotaped. You will need to review your lesson and write a reflection that describes at least three strengths and three weaknesses of the teaching. You should make specific suggestions for improvement. Also include a brief description of your role and the roles of your group members in the planning and implementation of the lesson. A typical reflection paper is 2-3 pages, double spaced.
Peer & self evaluations

Peer: 2 @ 10 points each

Self: 2 @ 10 points each

· Self evaluations: You must review and reflect upon your own teaching twice during the semester. 

You will be required to videotape two class sessions of the course you are currently teaching. A peer (classmate) will help videotape the class sessions. You will review the videotape of your own teaching, meet with your peer evaluator, and write a reflection. 

· Peer evaluations: You must serve as peer evaluator twice during the semester.
As a peer evaluator, you will help videotape two lessons for your classmates. You will observe the lesson, take field notes, and prepare a reflection to share with your peer. This is also the “peer evaluation” paper that is handed in to the professor. 
· Reflections (evaluation reports) are based on your classroom observations or review of your teaching tape and peer discussion. Each reflection should identify and discuss at least three favorable aspects and three weaker aspects that you would like to improve. Specific suggestions for improving the identified weaknesses should be included. Self evaluations should include a description of the peer meeting and describe how this process of having an extra “set of eyes” was or was not helpful. 
· If you are not currently teaching, you will need to conduct four classroom observations of your peers. For each, you will prepare a written reflection, meet with them, and then prepare an additional reflection that describes how the observation and discussion influences your understanding of teaching or learning in the college science classroom. You will need to turn in two peer evaluations with reflection reports on the days when “peer and self evaluations” are due. 
Course syllabus and unit plan

100 points
You will create a syllabus for a semester (14 weeks) introductory level college science course. You may choose any format for the course that you want (lecture-based, laboratory, mixed). You may use the syllabus for this course (SCI 6200) as a model. Your syllabus should include the following: 
a) Title, heading

b) Course description

c) Course goals and/or objectives

d) Methods of instruction

e) Required materials

f) Recommended materials (if applicable)

g) Class policies/expectations (attendance, participation, rules, etc)

h) Assignments

i) Grading policy and scale

j) Weekly/daily topics and associated assignments

You will need to select one of the units from your syllabus to fully develop. The unit must span at least five class sessions. You will need to develop detailed lesson plans (see requirements for lesson plan assignment) and assessments, such as homework assignments, quizzes and exams you would want to give. All assessments must also include an answer key or grading rubric. At least one of the unit lesson plans must include a teacher demonstration. At least one of the unit lesson plans must include appropriate integration of technology to enhance instruction.  

You will present your project to the class at the end of the semester. Details and format of presentations will be discussed in class. 
