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Introduction to the Revised Washington State K-12 Science Standards
A Professional Development Workshop for Science Educators

Office of the Superintendent of Public Instruction

Leader’s Guide 

Part II: Implementation: Unit 1 
Integrating the Cross-cutting Big Ideas within the Physical Science Domain
Overview
It is essential for all science educators in the state of Washington to become familiar with the Revised Washington State K-12 Science Standards as soon as possible so that curriculum and instruction can be aligned within each school district prior to implementation of our state’s new assessment system in 2010.  Instructional material reviews conducted by a team of Washington educators led by OSPI will suggest which instructional materials are best aligned with the revised standards.  However, not all school districts will be able to purchase these materials right away.  And even when it is possible to do so, in many cases it may be necessary to supplement the new materials or otherwise adjust instruction to prepare students to meet the new standards.  Thorough knowledge of the revised science standards will be necessary to make those judgments, as well as to plan and implement science programs consistent with the new standards.

This workshop is designed to jump-start orientation and a deeper understanding of the new science standards.  Since it may take a year or more to become thoroughly familiar with it, the workshop highlights the most important elements of the new document and emphasizes differences from our state’s previous science standards.  
The workshop is divided into two parts: Part I Navigation, and Part II Implementation. Part I can be presented in as little as 2 hours, and preferably during a half-day workshop.  Part II, Units I, II and III can be presented in 9-12 hours.  Parts I and II together can best be presented over a two-day period.  Although there is no limit on the number of people who can be accommodated, it is recommended that workshops have no more than 30 participants to maximize engagement and discussion.  Following are the goals of the workshop:
Part II: Implementation provides experiences in meeting the newest and perhaps most challenging aspect of the new standards—integrating the content of the Essential Academic Learning Requirements (EALRs) of systems, inquiry, and application with content in the major subject domains of physical science, Earth and space science, and life science. Goals for Part II are that participants:

1) Are able to align instructional materials and instructional assessments to our state’s Science Standards. 

2) Can design and implement science classes that:
· Combine Big Ideas in the science domains and crosscutting concepts and abilities so that each supports and informs the other.
· Illustrate that systems, inquiry, and application cut across and unite all areas of science.
· Provide opportunities for students to reveal their thinking and abilities, and to change course if necessary to help students achieve standards.
This Leader’s Guide provides an agenda, electronic files for printed materials and PowerPoint presentations, a list of materials needed for hands-on activities, detailed instructions for presenting each segment of the workshop, and suggestions for facilitating discussions among participants.  
It is recommended that participants receive a set of printed materials to guide their work during the workshop, assembled in a 3-ring binder for convenience.  Binder contents are included as PDF files and can be downloaded from the OSPI, Teaching and Learning, Science site.

Following are recommendations for conducting the entire workshop and an agenda.  Although suggested times are given for a two-day workshop, Part I. can be given as a stand-alone introduction to the new science standards, and Part II. (Units # 1,2,3) can be broken into three units which can be presented on different days.  Please keep in mind that that readings and activities are only suggestions.  Feel free to substitute other readings or activities that you believe better communicate the key points of Washington’s science standards.
Preparation

Binders.  If possible prepare a loose leaf binder for each participant.  Files are included at this location for printing and punching to be included in the Binder.  These materials are separated into 4 units and binders may include the all the units you will be presenting at the time. You may also want to separate the sections of the workshop by divider tabs, and include the Washington State K-12 Science Standards after the last tab.  Following is a set of the sections that the binder for this unit might include:

· Cover and Spine

· Overviews and Agenda

· The Flying Machine Story

· Paper Clip Catapult Challenge
· Catapult Reflections Worksheet

· Exit tickets if presented as a single workshop
· Washington State K-12 Science Standards
Hands-On Materials.  These are specified for each activity.  Although the materials are intended to be very simple and easy to collect, they also require some preparation.  Materials you’ll need to purchase before the date of the workshop are as follows:
Paper Clip Catapult Challenge

1
jumbo paperclip per student

1
block of small paper notes, or other uniform small pieces of paper.

1    measuring tape or meter stick for every 2 teams

1 roll of transparent tape for every 5-6 teams

If using post-it note exit tickets:
1 medium sized post-it note for each participant

1
“Exit Ticket” poster for each exit door.
Projector, computer, and screen.  Each section of this workshop requires a PowerPoint presentation.  If available, set up a computer, projector, and screen in the room so that everyone can see it easily. Each PowerPoint has suggested comments for each slide, so you may want to set up your computer so that you can read the comments while each slide is projected. If the equipment is not available you can “walk” the participants through the slides in their binders.  

Room Setup.  Since the participants will be working in pairs or small groups much of the time, it is best if they could be seated at round tables.  As leader you will want to position yourself where you can make eye contact with everyone in the room, and where you can easily reach the controls for the PowerPoint presentations.  Place all hands-on materials on a table for ready access during the workshop, and have binders ready to hand out to the participants as they arrive. If using post-it “exit tickets” a place poster with the words “Exit Ticket” on each door from which the participants might exit to collect participant comments. You may want to make and post a “Parking Lot” or “Bicycle Rack” poster for ideas that  come up and will need to be noted but are not directly related to the workshop itself.  You may also want name badges and a sign-in sheet.
Part II.  Implementation—Unit 1 Integrating the Cross-cutting Big Ideas within the Physical Science Domain
There are three units in Part II.  These units maybe taught together within the context of a two-day workshop or individually.  Each includes a reading, a hands-on activity, a short PowerPoint presentation, and a period for the participants to make sense of the unit in terms of their own teaching assignment.  After each of these activities participants should have a chance to reflect and discuss their perceptions.  Keep in mind that participants are most likely to recall their own ideas and activities, so lectures should be short and aimed at encouraging discussion.

Introduction, Goals and Housekeeping.  Show introductory slide and welcome participants and ask to begin reading the story (see below).  When it is time to begin the workshop explain the goals of Part II Implementation and share pertinent housekeeping tasks. At the end of this workshop, participants should be able to:
1. Align instructional materials and classroom assessments to our state’s Science Standards. 

2. Design and implement science classes that:
· Combine Big Ideas in the science domains and crosscutting concepts and abilities so that each supports and informs the other.
· Illustrate that systems, inquiry, and application cut across and unite all areas of science.
· Provide opportunities for students to reveal their thinking and abilities, and to change course if necessary to help students achieve standards.
Eliciting Prior conceptions: Story-The Flying Machine.  As people come into the room, begin the workshop informally by asking them to read “The Flying Machine,” a short story by Ray Bradbury, and to think about the questions at the end.  When everyone at a table has finished reading the story invite them to share their thoughts with their colleagues.  Then invite volunteers to share their ideas with the large group.  It is likely that they will address the standards listed at the end of the story.  If not, encourage them to do so by going through each of the Content Standards, asking if anyone sees a connection between the story and the standard and how that might then be brought into a class discussion.  You may also want to point out that stories can be a useful way to engage students in thinking about science.  

Investigation: The Paper Clip Catapult Challenge.  Ask participants to turn to the next page in their binders, the “Paper Clip Catapult Challenge.”  Briefly demonstrate how it is supposed to work, following the directions in the activity. Assign the participants to work in pairs to figure out how to make a catapult that will throw the projectile as far as possible.  Hand out pieces of cardboard and tape if they wish to use it, and measuring tapes to measure how far they can throw the projectile. Tell them to identify the variables, and to record what they did on each trial.  After about 15 minutes stop the teams and ask them to share their experiences.  Allow teacher participants to reflect on their learning briefly with the Reflection Sheet.  What problems do they anticipate when doing this with students of this age level?  Do they know of activities that would be more effective? Could it, or should it be adapted for older students? Or younger students?
Instructional PowerPoint: “Engineering, Inquiry, and Ancient Catapults.” The aim of this short PowerPoint presentation is to illustrate that development of inquiry techniques, such as planning and conducting controlled experiments, evolved from early efforts to develop and improve various technologies.  Move through the slides quickly with no more than 15-30 seconds discussion for each slide.  Ask participants to reflect on how this type of direct instruction might expand student learning?  Take 3-4 responses from the larger group.  Explain that this is a part of an instructional model that is designed to support the upcoming grade band discussions.
Grade Band Discussions.  Create teams of three or four who share interest in students of the same grade band (K-1.2-3,4-5,6-8,9-12).  Ask the group to choose a physical science concept that they normally teach, and to use the new science standards document to find ways to integrate content standards related to either systems, inquiry or application.  Ask each team to use a large sheet of paper to illustrate their ideas.  After 15 or 20 minutes invite each team to report, giving each team 1 minutes of less to describe their integration. An alternative would be to have teams post their drawings around the room; one person stays to describe the integration while all other rotate through the others.  You will need to control the rotation by timing each for one to two minutes and then ask them to move on to the next.  If there is time, invite questions from the other participants.  Conclude by acknowledging that integration of the crosscutting concepts and abilities with science from the disciplines is doable but not always easy, and that working collaboratively with other teachers can be very helpful.
Workshop Ends.  If this is near the end of a single unit workshops, hand out “exit tickets,” which are recommended as evaluation forms.  Read over these after the workshop, making notes for how to improve the next workshop.  If the group is coming back the next morning you can ask them to complete a plus and delta comment on each side of a post-it note and place them on the “exit ticket” posters that are hung on the doors from which the participants will exit.  The beginning of the next session report a few highlights from the comments of the day before, and any changes you decided to make as a result.
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AGENDA
Part II.  Implementation
Unit 1 Integrating the Cross-cutting Big Ideas with the Physical Science Domain
0-5 minutes
Welcome participants, share goals of workshop and housekeeping


60 minutes
Story: The Flying Machine—Small group reading and discussion.
· Discussion about technology and society
60 minutes 
Investigation: The Paper Clip Catapult Challenge
· Design a paperclip catapult to throw an object as far as possible.

· What is the system? What are the important variables?

· Plan and conduct an investigation to meet the challenge.

15 minutes
Instructional PowerPoint: “Engineering, Inquiry, and Ancient Catapults”
15 minutes 

Break
45 minutes 
Application: Grade Band Discussions
· Choose a physical science topic at your grade band.
· Discuss integration of standards for systems, inquiry, and application.

· Small groups report.
10 minutes
Evaluation—Exit Ticket
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