Education 260 Spring 2006*
 Science and Technology in Elementary Education

Location and Time:

Class: Tues or Thurs 1:30-4:20pm

Instructor:


Dr. Leanne M. Avery







Professor, Science Education

Office:



224 Human Ecology









Email: averylm@oneonta.edu





Phone: 607-436-3146 

Office Hours:


TBA





Other: 
Happily by appointment

Course Description:
The course will use an interactive laboratory/ discussion approach, which models the teaching-learning aspects of science. Emphasizes content according to New York State Standards, constructivist methodology, and diverse student learning needs. Students will develop skills in teaching, assessment, research, technology, reflective thinking, and self-evaluation. Includes field experience. 

  

Rationale: 

 

This course continues to prepare future elementary teachers to be professional, reflective teachers who understand the many forms of diversity and can effectively use that understanding to improve the learning of science in the elementary classroom. Building on their arts and sciences backgrounds, particularly courses in science, math and technology, the students in this course will develop a positive learning environment that stresses the importance of science in the elementary curriculum and classrooms and utilizes the best teaching practices currently known.  Focusing on the national need for science education reform, there will be an emphasis in this course on science content, process and methodology. Both New York State and national standards will be addressed as students reflect on their own beliefs and science learning experiences as they construct ways to fully engage elementary students in the active learning of science content and process skills. This course will also focus on professionalism in science teaching.  Finally, students in this course will be encouraged to develop a sense of empowerment and confidence in their own ability to teach elementary level science.

 

Course Objective and Outcomes:  

 

Students will be developing skills in teaching, research, evaluation, reflective thinking and self-evaluation. They will look at the areas of biology, earth and physical sciences and examine how each of these disciplines can be viewed as an integrated discipline and active part of an elementary curriculum and classroom. They will develop a portfolio of hands-on, constructive instructional strategies and plans that will help create a meaningful, positive attitude toward science. The science instructional activities, strategies and plans will be designed to enable elementary students to reach national standards in these critical content areas.

 

The course is designed to enable students to:

(Conceptual Framework Themes in parentheses)

 

1.  Demonstrate knowledge of the nature of science and the instruction and the philosophy behind the current constructive approach integrated into the national standards.  (theme 1)

 

2.  Demonstrate knowledge of biology, earth, and physical sciences as integrated disciplines and familiarity with these areas in elementary curriculum. (theme 1, 2)

 

3.  Demonstrate the development of appropriate science teaching techniques, planning, and activities that use inductive and deductive strategies involving scientific investigation, and demonstrates the ability to interpret and communicate the results of those investigations. (theme 1, 2)

 

4. Demonstrate knowledge of sources of science teaching ideas and materials, including web sites and technology material, and the ability to effectively use that knowledge in lesson plans and unit plans that emphasize hands - on activities. (theme 1, 2)

 

5.  Demonstrate application of the knowledge of teaching science by participating in class activities, field experiences, service learning projects, developing unit plans, and giving presentation and reflective essay on an observed science lesson. (theme 1, 2, 3)

6.  Appropriately apply learning and child development theories to active, meaningful instructional designs in the science lessons and unit plans. (theme 1, 2)

 

7. Appropriately apply knowledge of diverse learners (including special needs) in the design of science projects and activities. (theme 3)

 

8.  Review appropriate assessment methods to be effectively used in the science area and demonstrate the knowledge in assessment plans and activities. (theme 1, 2, 3)

 

9.  Demonstrate knowledge of professional organizations related to science education. (theme 1)

 

Course Topics:
 

Major topics are:

1.  Science instruction as related to the biological, earth, and physical sciences.

2.  Technology in the classroom and instruction.

3.  New York state and National Standards in Science.

4.  Learning and child development theories and science.

5.  Diversity issues related to science instruction.  

6.  Professionalism and life long learning.

7. Collaboration and community/school involvement.

8. Nature and Process of science.

 

Instructional Methods and Activities:
 

1.  Traditional Experience short Lecture/discussion, demonstrations. 

2.  Clinical Experiences - simulation, lab demonstration, student presentation, teaching simulation, guided discovery, hands-on inquiry.

3.  Field Experiences - Field trips focusing on outdoor environmental science teaching; 3-week participation experience in elementary classrooms; Science Discovery Center. 

Textbooks 

Peters, J. M; Gega, P. C  (2002). Concepts and Inquiries in Elementary School Science

Peters, J. M; Gega, P. C (2002). How to Teach Elementary School Science. Student Edition.

Trautmann, N.M. (2001). Assessing Toxic Risk. NSTA Press.

Carlsen, W.S. (2004). Watershed Dynamics. Student/Teacher Edition. NSTA Press.

Goals
:
Each student is expected to demonstrate that he or she is: 

1. Developing the knowledge, skills, and nature of reflective practice, collaborative interaction, and lifelong inquiry into the teaching and learning of science. 

2. Developing his or her science teaching efficacy.

3. Expanding his or her understanding of learners (their experiences, abilities, and beliefs), learning theory, and approaches that diverse individuals use to construct knowledge. 

4. Becoming competent in locating and evaluating resources appropriate for teaching science and adapting those materials for use by students with diverse abilities and needs in a variety of settings. 

5. Developing skills in instruction, communication, management, assessment, and reconfiguration (redesign) in order to plan meaningful science lessons for elementary school students. 

6. Developing skills in planning and teaching lessons that reflect the National Education Standards and appropriate State standards and guidelines. 

7. Becoming proficient in selecting and integrating appropriate technological tools into instruction. 

As a part of your development as an educator, I encourage you to become familiar with professional publications for educators in your field.  You may find these journals/resources useful for assignments in this course: Journal of Research in Science Teaching, Science and Children, Journal of Elementary Education, as well as content specific education journals. In addition, you may wish to find out more about professional organizations in your field and consider becoming a member (for example, National Science Teachers Association (NSTA) student chapter).
Expectations
:

1. Mini-Teaching Assignments: We will engage in peer teaching/demonstration activities to practice and critique various teaching strategies. You will work in pairs or small groups to plan and teach a mini-lesson that will be taught to your elementary students. Your audience will be your lab section peers and you will present your mini-lesson during lab.  We will be using an instructional planning and reflection rubric for each of these assignments. You will receive feedback from the instructor and your peers. The lessons may be videotaped as a teaching and learning tool for all of us. I will provide you with detailed information about the teaching assignment and the evaluation rubric we will use for peer review. DUE the week of 5/8.

2. Bioassay Project: You will work in pairs or small groups to complete an on line Bioassay Peer Review Project. You will be learning a research protocol for setting up Lettuce Seed Bioassays and then you will have the opportunity to design and carry out your own experiment using this protocol. You will post your experimental results on a project web-site and engage in a double blind peer review process with other college students. You will also be presenting your results in the form of a poster to your lab peers. The details of this project will be discussed in lab. DUE the week of 3/13.

3. Homework, Class work, & Quizzes: There will be short-term assignments given throughout the semester. Please check the course website at http://employees.oneonta.edu/averylm/ and email regularly for announcements, assignments, and updates about those assignments. Short exams may include multiple types of questions: short-answer, essay, fill-ins with and without a work bank, multiple choice, and drawing and/or interpreting tables, figures, charts, and graphs. AS ASSIGNED.

4. Science Learning Center: You will be responsible for preparing and presenting to our class one Science Learning Center. This activity may be accomplished in teams of two. Refer to the Science Learning Center Guide on pp. 146-153 in your “How to…” text. DUE the week of 3/6. 

 5. Science Education Research Presentation: Each presentation must be rehearsed so it last no more than 15 minutes. You work in groups of 2-3. (Assigned Randomly). You are assigned a topic. Here they are: 1. Standardized Testing in Elementary School: 2. Elementary Teachers' Understanding of Science Concepts 3. Technology Teaching and Elementary Education 4. Elementary Science and Inquiry 5. The History and Nature of Science and Elementary Science Education6. Authentic Assessment and Elementary Science Education 7. Teaching/Learning Science with an Integrated Approach. DUE the week of 2/20.

Sources to get you started: 1. The National Science Education Standardhttp://www.nap.edu/readingroom/books/nses/html/, Your text book

To do:
Each student identifies are reads and summarizes one useful/practical research article on the topic.

The summary includes (but not limited to): complete bibliography; the purpose of the research; a description of how the data was collected;  the findings of the paper; the implications of the research for science teaching.

The group then gets together (outside of class time) and prepares a 15 minute powerpoint presentation on the topic.

Follow this example: The presentation will have about 9-powerpoint slides.

Slide 1: Research team names; Topic Title (you are assigned) and the Focus Question(s)--again, you are assigned focus questions.

 Slide 2: List the citations of the sources used. Include Author, Year, Title of Paper, Source (either web or Journal)--example

Bischoff, P.J., & Feldt, C. (2003). Exploring the Role of Individual and Socially Constructed Knowledge Mobilization Tasks in Revealing Preservice Elementary Teachers’ Understanding of a Triangle Fraction Task.  School Science and Mathematics.

 

Slide 3-4: Provide summary data of first literature review: Identify the question researched; the methods used to collect the data; the major outcomes or results.

Slides 5-6: Same format at 3-4.

Slides 7-8: Same format as 3-4

 

Slide 9: Identify some implications or applications of the research for elementary science education.

	Main Components of Presentation
	0-10 points for each part.

	Presentation

Team grade.
	Very informative, all members contribute, engaging for class, team is truly knowledgeable about topic; slide show is interesting, some graphics, can answer questions from the class, team has described classroom applications or recommendations from research.

	Individual grade
	Contribute to presentation, thorough job in researching and summarizing one important piece of the project.

	Names
	 


7. Annotated bibliography of trade books: You submit two of these. They are typed on regular paper. DUE the week of 1/23. Here is an example:

Powell, Consie.(1995). A Bold Carnivore - An Alphabet of Predators, Niwot, Colorado; Robert Rinehart Publishers.

This book is about different types of carnivores. For each alphabet letter there is an animal that begins with that same letter. A description of the carnivore is given.

I especially chose this book for my Annotated Bibliography because--

Content - Animal life, wildlife, plant life                              Grades K-2                        

Standard 4: The Living Environment, Key Idea 6.1

6.1a Green plants are producers because they provide the basic food supply for themselves

and animals.

6.1b All animals depend on plants. Some animals (predators) eat other animals (prey).

6.1c Animals that eat plants for food may in turn become food for other animals. This

sequence is called a food chain.

8. Annotated bibliography of websites: Very similar to the books above. You will submit 3 of these. DUE the week of 1/23. Here is an example:

http://www.sciencespiders.com (1998-2002). “The Science Spiders.” Kains Way Ranch Works.

This website is about spiders. There are science books, experiments, activities, and contests for ages 3-12. There are also science resources for homeschoolers, teachers, and parents.

I chose this website because...................

Content: Natural life, animal life, spiders                                      Grades Pre-K to 6 

Standard 4: The Living Environment, Key Idea 4.1

Describe the major stages in the life cycles of selected plants and animals.

Major Understandings:

4.1a Plants and animals have life cycles. These may include beginning of a life, development

into an adult, reproduction as an adult, and eventually death.

4.1b Each kind of plant goes through its own stages of growth and development that may include seed, young plant, and mature plant.

9. Participation requirement: Details provided below. Complete during March 20-April 7. DUE the week of 4/25. 

Rationale: To teach well you need to know what you know and what the children know. This project is systematically designed to help you plan to teach by analyzing the depth of your own background knowledge and how that knowledge changes through teaching and simultaneously analyzing how the thinking of children changes as a result of instruction. The task in sequence:

· Identify and study the content coming up in the science class your are working.

· Develop some material that will be useful in stimulating thinking on the part of the student. Think of a model of a digestive system, a solar model, a bone, a heart diagram, a decomposing log as a model of a ecosystem, a glass jar with pond or terrestrial plants or animals.

· Try it on your self--conduct a self interview. Look at it yourself and speak out loud as you explain all you know about this model. You are required to tape record yourself. Then play and transcribe the interview. Read it, study it, analyze it and write a short piece describing the depth of the topic, your readiness t teach the topic, and what you need to do to be more prepared to teach the topic. Feel free to describe anything else that came across as interesting to you as you conducted and analyzed the self interview. You may borrow tape recorders.

· Interview 3 students--just like you interviewed yourself. Ask them to speak out loud as they tell you "all they know about the model". See if they can identify the parts and describe how the parts work together. If it is a living model, the same notions apply, see if they can describe the roles of the organisms and how they interact.....

· Briefly summarize what you learned about these 3 students as science learners from the interview. How connected or sophisticated is their thinking? Are their cognitive structures well developed or weakly developed? What are their strengths and weaknesses? Were there any similarities or differences in the interview data?

· Teach 1-3 lessons which can be justified by what you learned from the interviews.

· Towards the end of the experience, re-interview the same three students. Analyze the data for changes in conceptual understanding. Has your instruction been effective? How do you know that you have effectively taught them? Is there any evidence (be specific) that one or all 3 students learned?

· Again interview yourself following the same procedure as in step 3 above. Write a summary comparing the changes in your understanding of the concept or topic and also address what you learned about teaching the topic.

 

Submit your Project Like this: (page numbers will vary as needed--do maintain the sequence however):

Page 1: A picture and description of the model you used to stimulate discussion/thinking while conducting the interview. You may borrow the science education digital cameras.

Page 2: From the 1st self interview, submit the actual transcript, and the self analysis as described in number 3 above.

Pages 3, 4 and 5: Submit the actual transcriptions from the 3 student interviews. Also submit your responses of what you learned about the students' understandings of this topic. (Refer back to number 5 above).

Pages 5-10: Lesson plans for the science lessons you're teaching. Remember to begin them with a justification: I am teaching this content because I learned (fill in) when interviewing the 3 students.

Pages 11-13: Post instructional interviews with the same 3 students. Again, submit the complete transcriptions of the interviews and your response as described in number 7 above.

Page 14: Finally, submit your post teaching self interview. This is the teacher interview. This again needs to be transcribed exactly as recorded. Attach to this a summary as described in number 8 above.

10. Professionalism/Active Participation: Professionalism is demonstrated by actively participating in class discussions and activities, collaborating in group projects, being sensitive to the ideas of others, completing assignments on time, attending all classes, completing reading assignments, and participating in substantive discussions in class and online. Professionalism will affect your grade.

Evaluation: The following is the distributed value of the semester work that is expected of you. You will be expected to hand in work on or before the assigned date. All work will be typed. You should hand in your class copy and keep one for yourself. NO LATE WORK WILL BE ACCEPTED AND THERE WILL BE NO MAKE UP WORK. Feel free to ask me any questions regarding your assignments or if you have any questions or concerns.
	Assignment
	Weight %

	Mini-teaching (group) DUE week of 5/8
	20

	Bioassay projects (group) DUE week of 3/13
	20

	Homework, class work, annotated bibliographies & web sites, and quizzes AS ASSIGNED
	10

	Participation Assignment DUE week of 4/25
	30

	Science Education Research Presentation DUE week of 2/20
	10

	Learning Center DUE week of 3/6
	10

	Professionalism (see description) 
	X


 Grading scale:
A    95-100                  C    73-76

A-   90-94                    C-   70-72

B+  87-89                    D+  67-69

B    83-86                    D    63-66

B-   80-82                    D-   60-62

C+  77-79                    F    Below 60

Extra credit:

One optional assignment may be given for extra credit purposes (TBA)

Course Policy:
The public expects teachers to be at school every day, on time and prepared. The same applies here in this course. Your attendance in class is important during all of our scheduled class times and any other meeting times arranged with your classmates or instructor. Please complete readings and other assignments before class. 

If you are a member of a university-affiliated or religious group and will participate in an event that requires you to miss class, please tell me in advance. In the event of an emergency that forces you to miss class, please contact me by phone or email. Please keep me informed if issues arise that prevent you from attending class. Only serious/emergency situations will be considered. The University policy on attendance will be followed. Unapproved absences may affect your grade.

Cheating or plagiarism on any assignment is a serious offense and will be handled according to the University policy as stated in your undergraduate catalog.

Additional Readings:
http://www.nsf.gov/pubs/2000/nsf99148/htmstart.htm



On line readings, others will be provided by the instructor

Other:


3x5 index cards, journals

Miscellany
If you have a disability or special concern, please let me know. Please follow the University Policy regarding the Americans with Disabilities Act of 1990.

Please feel free to stop by my office to visit or to discuss any questions, concerns, or ideas you have regarding class/assignments.

-------------------------------------------------------------------------------------------------------------------

Tentative Course Outline*:

	Week of
	Topic
	Class and Assignment
	Lab

	1/16
	Course Overview – tools and techniques


	In-class survey

Learning Styles “Test”

Discussion of your/our learning style “test” results and what does this mean for you as a teacher and for your students?

What was your most memorable experience in school science and why?

Visit these websites and determine what kind of learner you are:

http://www.ldpride.net/learningstyles.MI.htm
http://www.education-world.com/a_curr/curr054.shtml
Homework

Readings: Go to http://www.nsf.gov/pubs/2000/nsf99148/intro.htm
And read the following sections:

Preface, Introduction, Ch. 1-2

NSES (National Science Education Standards) http://www.nap.edu/readingroom/books/nses/html/Chapt 1-3


	Questions & Observations,

Footprints – being scientists

Gestalt

	1/23
	Introduction to Inquiry-Based Science

EiE


	5 E Model of Inquiry

NRC, NSES Inquiry Model

Homework

Readings: Go to http://www.nsf.gov/pubs/2000/nsf99148/intro.htm
And read the following sections:

Preface, Introduction, Ch. 4-7

Read chapter 1 – 4 “How to Teach” text

Annotated Bib’s and web-sites due
	5 E Model: Arthropods

Flow Rate Lab (Bring Watershed Dynamics book to class)

NOS literature circles

Annotated Bib’s and web-sites due

	1/30
	Standards, NSTA framework, EiE


	Homework

Readings: Go to http://www.nsf.gov/pubs/2000/nsf99148/intro.htm
And read the following sections:

Preface, Introduction, Ch. 8-13

http://www.mos.org/doc/1545 (home, units, units background, underpinnings, and EiE tryits). Print out and bring to class the unit in water filtering and bridges:

http://www.mos.org/automedia/eie/units/Water/Water_Filters_Lesson_Summaries.pdf   

AND

http://www.mos.org/automedia/eie/units/BalanceandForces/Bridges_Lesson_Summaries.pdf


	EIE – introduction and building towers 

Making/Designing a water filter

Building Bridges

	2/6
	Inquiry & learning how to ask “good” questions

Introduction to the Nature and Process of Science


	Homework

Readings:

http://ei.educ.psu.edu/cpr
Trautmann Ch 1-2

Print out and review two published reports on your own for class from the following site:

http://ei.ed.psu.edu/CPR/
AND go to “view published reports” and select the following:

 1. Roadside snowmelt on lettuce seeds 49703
 and

2. NaCl on lettuce seeds 34567

BRING THE PRINTOUTS TO CLASS
	On-line peer review – computer lab

Practice with peer review

Register as an EI user

http://ei.ed.psu.edu/CPR/
Lab: Start Lettuce Seed Bioassays – Salt Dilution 

http://ei.ed.psu.edu/CPR/


	2/13
	Toxicology

Bioassay projects

Building self-efficacy for teaching science
	Homework

Readings: Trautmann Ch 3-5

Readings: read or listen to the story – Cyanide Canary at-

http://www.loe.org/ETS/organizations.php3?action=printContentItem&orgid=33&typeID=18&itemID=230&User_Session=61393b51acfb81b1dd4283526acf77da
Read Chapters: 2,3,4,5,6,10,11 in “Concepts” text


	Lettuce Seed Bioassays – –present results 

Set up Experiment #1 

http://ei.ed.psu.edu/CPR/
Physical Science Activities

	2/20
	Toxicology & Risk, EPA standards,

Representing and Analyzing data
	Homework

go over and read for understanding, the following pages in the Toxicology book: Chapter 3, 41-50, 76-78, 81-85, 90-106.
 -  In addition to the work you do as a group in lab, make sure you COMPLETE the following and have your own copy of: the exercise on p. 13, 47-50, 76-78, 93-102.

Read Chapters: 2,3,4,5,6,10,11 in “Concepts” text


	Present results of exp #1

Post results on:

http://ei.ed.psu.edu/CPR/
Publish Experiment #1 on  http://ei.ed.psu.edu/CPR/
Science Education Research Presentations due

Physical Science Activities

	Winter Break Feb 24-March 5

	3/6
	Biology
	Read and print out activities for lab at: 

http://csip.cornell.edu/Projects/CEIRP/JD/jdorgprot.pdf
and

http://csip.cornell.edu/Curriculum_Resources/CSIP/Olsson/Olsson_Cells.asp
both the teacher and student versions

Learning Centers due
	Is it living?

Building cells

Cool things that you cannot see

Physical Science Activities

Learning Centers due

	3/13

	
	Read Chapters: 2,3,4,5,6,10,11 in “Concepts” text


	**Bioassay projects due & reflection on implementing bioassays in your classroom – see handouts***

Physical Science Activities


	Participation Assignment March 20-April 7

	4/25
	Terrestrial and Backyard Ecology.

Aquatic Ecology Watershed Dynamics, ecosystem modeling


	Readings: Watershed Dynamics p. 107, 135-156, 160, Chapter 6

**prepare your own keys/leaf journals and notebook using the internet as a resource**

Check out project feeder watch at http://www.birds.cornell.edu/pfw/
	Lab: Stream site visits & College Camp

**Participation Assignment due**

	5/1
	Stream Ecology
	Watershed Dynamics pp. 78-91, read about streams, lakes, ponds, watersheds, environmental concerns, pond successions, at: http://mbgnet.mobot.org/fresh/rivers/

	Lab: Stream site visits

	5/8
	
	Prepare mini-teachinig lessons

Read chapt 5-6 “How to Teach” text
	Presentation of Mini-teaching lessons

Evaluations


*subject to change
� Adapted from Carlsen, 2004


� Adapted from Carlsen, 2004
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