Preschool Teaching and Learning with the Science Expectations
Time: 2 hour workshop; 2 hour, 30 minute option 
Objectives
In this workshop participants will:

· Identify and describe the Preschool Teaching and Learning Expectations: Standards of Quality for science and how they are used to support teaching;
· Gain an understanding for science as a method of inquiry;
· Gain an understanding for science as sensory exploration; and
· Identify ways that science skills are implemented throughout the day. 

This workshop supports participants’ understanding of:

The Preschool Teaching and Learning Expectations:  Standards of Quality for science.
Materials Required

· PowerPoint slides or overheads made from the PowerPoint presentation;
· Prepared chart paper, as noted in activities;
· Chartpad, markers, tape;
· Two-pocket folders for participants to store workshop information;
· Aluminum foil cut in twelve inch squares for each participant;
· Science materials for presenter to use as examples: children’s nonfiction science; book, rain stick, egg, conch shell (or other suitable materials); and 
· For 2 hour, 30 minute option, a “science starter bag” for every 4-6 participants (starter bag suggestion sheet included for trainers).
Additional Materials

Copies of the Preschool Teaching and Learning Expectations:  Standards of Quality.  Trainers should thoroughly review and understand the Expectations prior to training.
Handout List

Agenda

PowerPoint slide outline

Science Expectations
Vignette 
“Facilitating Everyday Science” 
Articles:
Denn, R. (2002).  Creating a fluid intro to inquiry. Seattle Post-Intelligencer Reporter.
Jacobsen, L. (2002).  The little scientists.  Education Week.
Essential Messages

· The Expectations provide a guide for instructional planning and teaching;
· Science skills are developed through sensory exploration and inquiry; and
· Adults need to thoughtfully plan children’s environment and activities to support science in the preschool classroom all day, every day.
Trainer’s Agenda

1.  Welcome and Logistics (10 minutes) 

Warm-Up Activity:
Open the session by asking participants to make individual lists of how many ways they used science in their homes during the last week.  Allow 60 seconds.  Ask participants to introduce themselves, give their totals, and share one way they used science.  When introductions are finished, point out that science is used in countless, everyday ways in our lives. 
OR

Pass out magnets, one for each table.  Open the session by asking table groups to predict how many magnetic objects they can gather collectively, from their handbags, etc.  Groups check their predictions.  Table groups introduce themselves and report their predictions and conclusions.  When introductions are finished, point out that there are countless opportunities for science exploration with everyday objects.

Go to PowerPoint slide #2 (Agenda) or prepared overhead to preview the session, emphasizing the objectives.
2.  Opening (10 minutes)

Group Activity:

Ask participants to discuss in table groups or triads ways that science happened in their classrooms during the previous week of school.  Allow a few minutes and then invite groups to report out.

OR

Ask participants to discuss in table groups or triads their most interesting classroom science exploration and why it was so interesting.  
Lead into agenda.

3.  Developing a Framework for Science (30 minutes)
Trainer defines the term “science” by saying:
“Science is finding out about everything in the world around us.  Science means asking questions (predicting), trying to find answers (experimenting), and drawing conclusions. Scientists begin their work with their senses.  Most of the tools that scientists use are extensions of one of the five senses.”

Go to PowerPoint slides #3-7 (The Five Senses) or prepared overheads.  Describe each of the five senses.
After describing, trainer comments:
“Armed with our five senses we can begin to make sense of the world.  And we do this by asking questions—by inquiring.”

Go to PowerPoint slide #8 (Science as Inquiry) or prepared overheads listing the attributes of inquiry.
Trainer Comment:

Trainer reads through the attributes of inquiry described on slide #8.
Group Participation:
Hold up a rainstick or other unusual musical instrument.

Go to PowerPoint slide #9 (Brainstorming) or prepared overhead.

Ask participants to brainstorm, individually, three things that they think they know about the object and three things that they want to find out about the object.  Invite responses from participants.  You may want to record responses on easel paper.  

Trainer Comment:
“Developing questions is how the scientific process of inquiry begins.  In the classroom, we begin with our young scientists by having conversations just like this.  One of the best times to begin this process of inquiry is during choice time.  It is that time of day when the children select activities that interest them.  When a teacher has engaging conversations and facilitates questions, science blossoms in the classroom.”
4.  Teaching and Learning with the Preschool Science Expectations (30 minutes)
Trainer provides the following background information about the development and purpose of the Expectations.  The Expectations are:
· Based on results of latest research on how children learn and develop, variations in development that may occur, and how best to support children’s learning and development;
· Developed with the input and involvement of teachers, administrators, and other professionals, as well as specialists in each content area;
· Set expectations for child learning and teaching that result in high-quality, effective preschool classrooms; and
· Guide instructional planning.

Trainer Comment: 
“The Expectations for science are a guide to what should be happening in classrooms.  If you do it, it should relate to an Expectation.”
Note:

Make sure participants are aware:  The Preschool Teaching and Learning Expectations:  Standards of Quality were thoroughly revised in 2002 and approved in 2004.  They should make sure they are using the current version.  For each expectation, the current version presents Preschool Teaching Practices followed by Preschool Learning Outcomes.  The teaching practices should form the basis of what teachers do and give them guidance on appropriate practices to use in their classrooms.

Go to PowerPoint slides #10-13 (The Science Expectations) or prepared overheads.  
Show one Expectation at a time.  Read each Expectation and give a concrete example, using an actual object.
Trainer Comment and Example, Expectation #1:
“We have just examined the role of inquiry.  Inquiry includes solving problems and making decisions.”  Hold up a non-fiction book with a title that indicates a science question such as, “Why do leaves change?”
Trainer Comment and Example, Expectation #2:
“Remember that as scientists, we are always using our five senses.”  Hold up an egg and a conch shell for the participants to see.
Group Participation:
Ask participants to quickly jot down three ways the egg and conch shell are alike and three ways they are different.  Give one minute for this task. Take an oral response from each table.  Summarize by explaining that one way we understand the world around us is by comparing and contrasting.
Trainer Comment and Example, Expectation #3:
“Science is about changes in nature, physical changes in materials, chemical changes in matter.  Some changes happen naturally (seasons turn).  Some changes happen because a person causes an effect.”
Group Participation:

Give each participant a 12 inch by 12 inch piece of aluminum foil.  Invite participants to practice cause and effect by doing something to change the foil.  After 3-5 minutes invite one person from each table to describe what he/she did to the foil and how the foil changed because of the action.

Trainer Comment and Example, Expectation #4:
“A squirrel running up a tree or a faucet left running in the bathroom can spark all kinds of conversations and questions about how we take care of our world.  Understanding the importance of protecting our environment and natural resources begins with learning through everyday occurrences in and around the preschool classroom.” 
5.  Facilitating Everyday Science in the Classroom (5 minutes)
Go to PowerPoint slide #14 (Facilitating Everyday Science) or prepared overhead.

Trainer Comment:

“By using the Expectations as a field guide, we can take everyday sensory experiences and inquiry and make powerful science explorations happen in our classrooms.”
Go to PowerPoint slide #15 (Teaching Steps to Science) or prepared overhead.
Trainer Comment:

Describe the teaching steps to science outlined on the slide.  “Based on the children’s sensory experiences, teachers can facilitate the following steps in their classrooms:

· Brainstorm;
· Frame questions; and
· Plan explorations.”
Trainer Comment:

“To get a better idea of the process, we are going to listen to a vignette and practice the steps. Today, we are going through this from an adult perspective.  In the classroom, however, your role is to observe, listen to and facilitate the children’s ideas and questions.” 

Go to PowerPoint Slide, #16, (Vignette) or prepared overhead:


Go to Choice 5A if you chose the 2 hour workshop.

Go to Choice 5B if you chose the 2 hour, 30 minute workshop. 
Choice 5A:  For Use Within 2 Hour Workshop Option
Group Practice and Application (25 minutes)
Go to PowerPoint slide #17, (Facilitating Everyday Science) or prepared overhead.
Note:

In advance, draw a copy of the chart “Facilitating Everyday Science” (next page) on a large piece of easel paper.  Each participant will need a copy of the vignette, the chart “Facilitating Everyday Science” and the Expectations for science (see handouts).
	Facilitating Everyday Science

	Brainstorming:
Things We Know:

Things We Want to Find Out:



	Framing questions:



	Facilitating Exploration:



	Expectation:



	Teaching Practices:


	Learning Outcomes:


Trainer:
As a whole group activity, the trainer solicits input from participants and extends upon their ideas as the group works through the charted areas together.

With input from participants, fill in the first section of the chart, Brainstorming “things we know” and “things we want to find out” related to science. 
For the second section of the chart, Framing Questions, use the list of “things we want to find out” to develop three different questions about things that could be explored related to science.
For Facilitating Exploration, participants develop one concrete classroom exploration based on one of the Expectations for science and the related teaching practices and learning outcomes. 
Go to PowerPoint Slide #18 (Facilitating Exploration) or prepared overhead.
Trainer Comment:

“You will find that a cycle develops in your classroom based upon the children’s interests, experiences and reflections.  As children have experiences and opportunities to discuss and reflect that are based on their interests, they will have even more questions that stimulate further exploration of the same topic or branch out into related topics.”
Go to:  6. Closing Activity. 

Choice 5B:  For Use Within 2 Hour, 30 Minute Workshop Option

Group Practice and Application
Trainer:
Note:

In advance, draw a copy of the chart “Facilitating Everyday Science” on a large piece of easel paper.  Each participant will need a copy of the vignette, the chart “Facilitating Everyday Science” and the Expectations for science.
Practice (15 minutes): 

Trainer models the sample described below by filling in the chart.  Invite group input as you go along.  Then go to Independent Practice for a 45 minute table group application activity followed by:  6. Closing Activity.
Sample:

	Facilitating Everyday Science

	Brainstorming:
Things We Know:

Invite participant responses.
Things We Want to Find Out:

Invite participant responses.
Add, if necessary: Why does the flag move fast, then slow?

	Framing questions:

Invite participants to frame several questions, based on their thoughts during brainstorming.
Add, if necessary:   Is the wind always the same?

	Facilitating Exploration:

Give children the opportunity to be the wind and to control the intensity of the wind’s movements. 
Use a variety of scarves for children to explore on the playground.
Before and during exploration ask children to predict and observe how their various actions affect movement of the scarves.
Discuss, share, and reflect on the scarf exploration.

	Expectation:

#1 Children develop inquiry skills, including problem solving and decision-making.

	Teaching Practices:

-Plan a supportive classroom environment to encourage inquiry

-Use appropriate science vocabulary

-Plan for specific small group activity

-Facilitate individual and small group discussion about reflections and observations
	Learning Outcomes:

1.1 Asks questions relating to own interests and current classroom activities

1.2 Makes observations

1.3 Makes predictions

1.4 Tests predictions

1.5 Discusses, shares findings


Go to PowerPoint Slide #19 (Facilitating Exploration) or prepared overhead.
Trainer Comment:

“You will find that a cycle develops in your classroom based upon the children’s interests, experiences and reflections.  As children have experiences and opportunities to discuss and reflect that are based on their interests, they will have even more questions that stimulate further exploration of the same topic or branch out into related topics.”
Independent Application (40 minutes)

Application:

Trainer distributes a starter (see enclosed list for suggestions) bag and a piece of large easel paper to each table group or every four to six participants.  Using the object(s) in their bag, each group will practice the steps modeled in the practice example for facilitating high-quality science.  Groups should copy the handout sections onto their easel paper and fill in each section. Give participants approximately 25 minutes. Allow another 20 minutes for the groups to hang their charts in the room and report out to everyone.

Trainer Summarizing Comment:
Emphasize that:  “Teaching this way is:

1.  Based on the children’s interests;
2.  Enhanced by rich conversation; and
3. Facilitated by adults who can extend experiences.”
Go to Closing Activity.
6. Closing Activity (10 minutes)
Ask participants to reflect upon what they discussed at the beginning of the workshop when asked what kinds of science happened in their classrooms during the previous week OR their most interesting classroom science exploration (depending on trainer’s initial activity choice).  Give them a moment for personal reflection.  Based on the children’s interests and questions, what else might have happened to facilitate science learning? 
As a follow-up to the training, invite participants to use the “Science Starters” handouts to pick one topic that their preschoolers have shown interest in.  Ask them to use the chosen topic in their classrooms and apply the skills practiced today based on the Expectations for science.  

Go to final PowerPoint slide #20 (Preschool Teaching and Learning with the Science Expectations) or prepared overhead.  Close with the slide’s summarizing statements.
Suggested Reading and Resources

Koralek, D., & Colker, L. (Eds.). (2004).  Spotlight on Young Children and Science.    Washington, D.C.:  NAEYC.

Worth, K., & and Grollman, S. (2003).  Worms, Shadows and Whirlpools:  Science in the Early Childhood Classroom.   New York:  Heineman.

Learning Center Emergent Readers.  New York:  Scholastic, Inc.

Let’s Read and Find Out Science Series.  New York:  Scholastic, Inc.




Marta is watching a flagpole across the street. The flag is fluttering in the autumn breeze.  With a sudden gust of wind, the flag waves furiously.  As the wind settles, the flag returns to a flutter.  The wind picks up and the flag waves furiously again.  Playground leaves whirl around Marta’s feet.  In the sandbox, Jabari shouts out, “Sand.  It got in my eye.  After Jabari’s eye is attended to, the teacher takes the opportunity to facilitate science learning.”
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