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Elementary School Science Methods (K-8)

The Evergreen State College
Dr. Anita Lenges
How can i create, Implement, and support meaningful 

science learning opportunities for all my students?

This essential question guides the thinking and learning activities in which you will engage throughout this course. Through readings, science investigations, dialogue, reflective writing, K-8 classroom observations, and engaging in the work of a teacher, we will all deepen our understandings of:

· Science education goals and standards, including Washington State Essential Academic Learning Requirements and the National Science Education Standards.

· The nature of science.

· Current thinking about science teaching and learning.

· How children learn.

· How to assess students’ understandings in order to help all children progress toward scientific literacy.

· How to prepare meaningful and safe science instruction for diverse student populations and different types of learners.
· How to become a reflective practitioner in order to constantly grow and improve teaching and learning.

The attributes you bring to and will further develop in this course are a professional attitude, a commitment to all children, a willingness to jump into new and possibly challenging situations, and a dedication to reflection.

Children are natural observers and questioners, and science tends to be one of their favorite classroom experiences. By connecting classroom activities to their questions and observations, teachers can provide experiences which help children develop an understanding of their world and the interconnections amongst its many components. Unfortunately, science is often given low priority in the elementary classroom for a variety of reasons. Yet scientific literacy is essential in today’s world. Elementary and middle school is a time to cultivate children’s natural affinity for developing explanations for natural phenomena. Teachers must be willing to explore scientific concepts with their students. Don’t feel that you must know everything before you can teach science! No one can “understand it all” – this expectation will stop you from doing many things. Let your students’ discoveries and questions excite you, not threaten you. Draw on the larger community for experiences, places to go, ideas, and assistance. Making connections – it’s what understanding is all about, both for your students and yourself.


Required Texts:  
Harlen, W. (2001). Primary science: Taking the plunge. Portsmouth, NH: Heinemann.


Campbell, B. & Fulton, L. (2003). Science notebooks: Writing about inquiry. Portsmouth, NH: Heinemann.

Other Required Readings: 
The following is available online:
Office of the Superintendent of Public Instruction. (2005). Science Essential Academic Learning Requirements: K-10 Grade Level Expectations: A new level of specificity. Olympia, WA: OSPI. See also www.k12.wa.us
The following article is available on proquest:
Lowery, L. (1998, November). How new science curriculums reflect brain research. Educational Leadership, 26-30.
This publication from the Northwest Regional Education Laboratory (NWREL) may be read online or downloaded and printed from: http://www.nwrel.org/msec/resources/justgood.html#inquiry
   Select  Inquiry Strategies for Science and Mathematics Learning: It’s Just Good Teaching
Websites you might find interesting: 
There are a million science-related websites! Some are great, some are awful, and many are in-between. In the meantime, these are exceptionally useful:

http://ww.nsta.org   If you join NSTA this site becomes even more rich.
http://www.exploratorium.edu/IFI/index.html   The Exploratorium has a plethora of sites related to inquiry – you’ll have to browse!

http://www.nces.org  If you are interested in the Intelligent Design controversy, read here.

http://www.billnye.com  Need I say more?

http://www.grossology.org  The science of gross things . . . intermediate and middle-schoolers love this.

http://www.lhsgems.org/gemsguides.html  Connects science concepts from GEMS units to children’s literature and trade books.

http://www.fs.fed.us/gpnf/volcanocams/msh/  The Mt. St. Helens volcano cam!
Also, you might want to check out the OSPI site:  http://www.ospi.wednet.edu

Readings should be completed by the date on which they are listed. 

	
	Date
	Focus Questions
	Reading
	Other Assignments / Due Date

	Week 1
	April 7th 
	Teaching & reflecting on math lessons


	(Use this time to reflect on what you have learned about math teaching and learning. Develop your reflection paper over the next two weeks so it is thoughtful, grounded in research, and grounded in specific instances and examples.)
Duckworth (1991)

	Week 2
	April 14th 
	Teaching & reflecting on math lessons


	

	Week 3
	April 21st 
	Introduction to science.

What is the realm of science in Washington state? 


	Harlan (2001) Chs.1 & 2

Please bring Science EALRs

Please take the WASL from the WASL released download for grade 5 and bring it with you (This document is a huge number of pages (like the math one), so be creative – consider bringing them electronically on a laptop, printing back to back, sharing – but do prepare this in advance of class.)
	Turn in 3-5 page reflection from math on key claims today * see math syllabus from Winter quarter

	Week 4
	April 28th 

	Students’ prior knowledge: cognitive constructs, philosophical orientation, and conceptual change
Setting up science notebooks
	How People Learn (2005) Chs. 1 & 9

Campbell & Fulton (2003) Ch. 1


	Identify teaching team. Plan to conduct student interviews (*See p. 5) on a scientific concept that you plan to co-teach in week 10 *see p. 7

	Week 5
	May 5th 


	Question posing in science
	Harlan Chs. 3 & 4: The right question at the right time & Helping children raise questions – and answering them
Campbell & Fulton (2003) Ch. 2 & 3
	 In teaching teams (for Wk. 10) identify lesson you will teach from Foss kits.

	Week 6
	May 12th 


	Building on students’ conceptions


	Harlan. Ch. 5: Taking children’s own ideas seriously. (p. 48-64).

How People Learn Ch. 10
Campbell & Fulton (2003) Chs. 4 & 5


	

	Week 7
	May 19th 
	What are typical science curricula in our regional districts?
Introduction to Foss Kits: Richard Britz (9-12)
	Harlan Chs. 6 & 7: Helping children to plan and interpret investigations & Helping children to observe

	Student interviews due 

* see p. 5


	Week 8
	May 26th 
	How can you use questions and other formative assessment strategies to elicit children’s understandings and abilities and inform your teaching?
	Harlan Chs. 8 & 9: Helping children to communicate & Assessing for learning
Campbell & Fulton (2003) Ch. 6


	

	Week 10
	June 2nd 
	Pull together ideas from the quarter
	Try out teaching *see p. 7
	Share the results of our collective inquiry on: Safety, Materials access, organization of materials, organizational strategies of students *see p. 5



Major Assignments

Safety, Materials access, organization of materials, organizational strategies of students (Due week 10)

As you continue your Thursday observations, talk with science teachers in the building about the four topics listed above. 

Safety: What kinds of things do they do to create a safe environment while working with equipment? How do they teach that to students?

Materials access: Science classrooms have a lot of stuff. That includes permanent equipment as well as consumables (perishables). Where do they come from? Who orders them? How long in advance do they need to be ordered? What kind of budgets do the teachers have?
Materials organization: Learn about the organization of materials in the science department. What works? What doesn’t? Materials organization can really support your work as a science teacher, or create an abyss of time consumption.

Organizing students: Given that group work can be a large part of the science classroom, how do teachers create and keep track of groups and group work? Are there systems for individual responsibility as well as group responsibility? (Think about what Arends talked about when assigning group tasks.)

We will share your findings on the last day of class.
Conducting a Diagnostic Science Interview (Due week 7)
Doing a science interview

· Interview two students (one at a time) about one or two major scientific ideas.  In order to identify the content of the interview think about what you want to learn about the student. Consider what you have seen students do, conceptions you notice students struggle with etc. Some possibilities could be their theories of the phases of the moon, earthquakes, how pulleys and levers work, the water cycle, buoyancy, etc.   

· Write up just one interview.

Some ideas about talking to students

1.
Tape record the conversation and keep all artifacts of the interview.

2.     You do not have to pose all of the problems to a child in one sitting.  

3. 
Before you start the interview, let the student know why you want to talk to them.  Something like, “I’m really trying to learn more about how people think about scientific ideas.  I’m going to ask you a bunch of questions and I’ll ask you to explain what you were thinking about so I can learn more. This is going to help me as a teacher.  It’s okay if you don’t know an answer – just tell me how you think about something. I’m not worried about whether you get the answer right.  I’m really interested in how you think about the idea.”  Telling them that you’d really like their help with an assignment you have for school often helps break the ice as well.

So essentially, try to make them comfortable.  Some students are not used to adults taking their scientific ideas seriously, and so they may think that if you ask them to explain, they must have done something wrong. 

4. End the interview with the following kinds of questions: What do you think it means to be good at science? Who is good at science in your class? How do you know? How much do you like science?  Why? (I may ask you to use the VNOS instrument here – be prepared for this potential shift.)
WRITE-UP (Treat each check flag ( as a section of the write-up; use subheadings)

You do not need to provide a complete transcript of the interview!!!!!!!!!!

( The Student
Describe the student you plan to interview. Include information you gather about the child (grade level, age, gender, race, and academic participation). What do you know about the student’s level of understanding about the scientific concept before the interview? (Use a pseudonym for the child.)

( The Scientific Concept

Briefly describe the question or task(s) you gave to the student. Briefly explain why you chose these tasks. (Pose 1-2 main tasks and follow them up with appropriate and potentially extensive probing questions.) Include students’ written work. This may include pictures, diagrams, symbolic notation. 

( Analysis and Reflection
Analyze the problems and tasks that helped you learn the most about the child’s scientific reasoning. 

· What did the student do? (Use some verbatim comments from the student that helps clarify what the student did.)

· What does the student understand?

· What do you think the student is confused by?

· What questions would you like to ask the student now in retrospect? 

( Reflecting on your questioning and interviewing skills

· What is your assessment of your questioning? How well do you think you were able to elicit the students’ ideas? What might you do differently next time? Please use specific examples from your interview to answer these questions.
Try out teaching (Due week 10)

You will have the opportunity to prepare and teach two lessons to your colleagues, trying out your developing understanding of what it means to teach science for understanding through inquiry. These lessons should be complete lesson plans. (Sample lesson plan format below.)

For these two lessons I am asking you to create highly detailed lesson plans (This is not a model of a typical lesson plan.  Typically you will be far less detailed.  The purpose of this level of detail is to become very specific and thoughtful in a way that can be shared with me. It allows me to see the issues that you anticipate, and how you plan to address them.  It should trace a path of rationale for actions taken, things you are looking for in students’ responses, and very specific details about lesson goals.  This will allow for a conversation between you, me and your colleagues.  We will only do this for two lessons.

Lesson format

Big scientific idea (a couple words):  

Vocabulary introduced in the lesson: (Check this with the vocabulary and scientific glossary in the OSPI GLE publication to make sure your use of the terms corresponds with the state guidelines.)

Skill that you (the teacher) are trying to develop during this lesson:  
GLE: (State it in words)

Student learning objective(s):
Cognitive Demand of key task:  


Use Bloom’s Taxonomy and the back of the State the cognitive demand of the major task of the lesson.  What do you plan to do to make sure you do not reduce the level of demand during instruction?
Activity description


What is the activity in which students will engage? (Roughly 2 sentences)
Activity Rationale


How does this activity help achieve the lesson goals?

Informal assessments

What will it look like or sound like when students have achieved your goals? What will you look for in their work, their conversations, their questions, etc.?  Be very specific and flexible if possible.

Groupings:

If you plan to have students work in groups, how will you determine those groupings? (Keep Cohen in mind.)

	Time
	Activity
	Materials

	
	(Write descriptions of plans.  Use italics to indicate specific words you plan to use with students.)
	

	
	
	

	
	
	

	Assessment:  Informal—(How will you know students understand ideas or are developing skills?  What evidence will you look for?)

	
	
	

	Assessment:  Informal—


	
	
	

	
	
	

	Assessment:  


	Differentiation:

Indicate instructional moves you plan to make that scaffold learning for students who are struggling with ideas. Also consider how you will challenge students who have a strong understanding.  Also include ways that you are supporting English Language Learners if they are in your classroom.

	

	
	
	

	Assessment:  (intersperse these things along the way)
Differentiation:

	
	
	

	
	
	

	
	
	

	


Evidence of Multiculturalism/Culturally responsive teaching in this lesson:


How are you making your lesson inclusive, multicultural, and responsive to the various cultural backgrounds in your class?
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