Week 11 - Day 2       Supplies  Apple Activity - 2 kinds of apples + dried apples; paper toweling, & sharp knife, fake apple;  Burning Foods - assorted foods (banana-fresh & dried, cheese, avocado, peanuts & other nut, piece of bacon, marshmallows, etc.), 6 paper plates, 6 sets: candle, aluminum pie plate, tweezer & matches;  Eggs - 6 each plastic eggs filled with sand & water + reg. & hard boiled eggs (labeled), cups into which to break eggs, lidded glass jar 

As students enter, (1) have TEAMs cut their food items into six parts & put on paper plates.       (2) Get volunteers to make & pass out sets of: candle, pie plate, tweezer & matches. 

Setting the Stage: Engagement

· “Today I want to reconnect with the science process skills and demonstrate how to engage students in their own learning by emphasizing these skills. For demonstration purposes, our concept is ‘appleness’ and our big ideas is ‘What makes an apple an apple?’ Our big teaching idea for this week is still “How do you engage students in their own learning?” Give each TEAM two apples––one red, one green––on a paper plate. Have students make a list of their observations. What things can you observe? Generate class list. 
· “Now observe the inside of your apple & add to your observation list.” Walk around to each TEAM––slice one apple pole to pole and the other one around the equator. Invite student to taste the apples. Add to class list. “What additional observations did you add to your list? When someone mentions taste (“tasted good”), ask: Is that an observation or an inference?” Connect to science process skills––observations based on the sense. “What senses did you use? What process skills did you use as you made your observations? 

· Hold up fake apple. “Observe this model of an apple. Cross items off your observation list that do not apply to the apple model.” Using document camera, repeat with pictures of a red apple, a black outline of an apple, and end with only the word “apple.”

· “As ‘wordsmiths’ we often begin teaching very difficult concepts with words. How many of you started your first M210 lesson plan by reviewing vocabulary? [Long pause.] How effective was the word ‘apple’ in helping you understand the concept appleness? Black line master? Picture of the red apple? Model apple? Apple dissection? This activity is a metaphor for how many of you were taught.” 
· Revisit Bruner. “Does anyone remember learning about Bruner in P251 or earlier this semester when we were reviewing learning theories? [If someone does, ask then to recall what they learned. If not, revisit the Learning Pyramid.] Use document camera. “Jerome Bruner posited that the cognitive processes mediate the relationship between stimulus & response. According to Bruner, there are three ways to represent knowledge: (1) enactive [meaning interactive] representation – involves motor responses & ways to manipulate the environment. What part of the activity we just did was the enactive representation? [when we observed & dissected apples] (2) iconic representation – action-free images, children can think about objects that are not physically present. What part was iconic representation? [picture of the apple & black line overhead] (3) symbolic representation – uses symbolic systems like language & mathematics to encode knowledge; last to develop yet becomes preferred mode – What part was symbolic  representation? [word “apple,” which looks no more like a real apple than a nonsense syllable]

· Transition. “Teachers typically begin with the written word. ‘Today we’re going to study energy in food. Open your books to page 127.’ Sound familiar? Your teacher might have had a black line master or a color overhead, ‘Food Groups.’ She probably never got to the model stage or involved you in ‘activitymania.’ How would a scientist study energy in foods?” [Accept all answer]  
· Think-Pair-Share. “What kinds of lessons would a teacher who wants to engage her/his students in active learning include in a unit on energy in food? Brainstorm as many as you can. What “big idea” might she use to connect the lessons? Write this as a question. How would she know if she had avoided activitymania.”

· Debrief.  Start with round robin sharing. What did you learn about teaching from this activity? What are its implications? What can you apply to your own teaching?” [Accept all answers] When discuss-ion is finished, make connections to the Learning Cycle. “I included the Learning Cycle components in this activity. Can you see identify then? Which part was the exploration? [dissected apples] Where was the explanation? [information on Bruner] How about the application? [think-pair-share]” 

Energy in Food

· Transition. “This week’s teaching theme is making connections, so let’s connect the apples to energy. Remember, the definition of energy I used with young children was ‘anything the goes, glows, & grows.’ Ask: Does an apple have potential energy? Does an apple have kinetic energy?  Does it grow? Does it glow? Are you sure? Do apples have calories? How do scientists determine calories? How could we make our apples glow?
· TEAMs design their own experiments to see if apples & other foods will burn. “Share food items with other TEAMs. Attach the candle to the aluminum pie pan by melting bottom of candle. Then fill pan with some water so you have a handy fire extinguisher.” Note: Have dried apples available, but not visible, in case someone suggests apples are too moist & therefore won’t burn.
· Debrief. TEAMs tell about their investigations & what they discovered about things that glow. Make connections between foods that burn & foods that have energy.

· Introduce ARF food model & sing song. “How are the ARF food groups related to energy? Where is the connection to go? Grow? Glow? Do foods that glow/burn belong in the activation, fabrication, or regulation category? Why? What makes you think this? If we’re not sure, how could we find out? It’s the finding out & allowing students to plan investigations that make an activity ‘doing science.’ Remember, it’s not the activity, it’s how you use it. Focus on becoming a good ‘sassy teacher.’” 

Properties of Eggs

· Transition—connect to previous learning. “Do you remember the sinking & floating activities we did after the midterm? The purpose of those activities was to introduce the concepts of buoyancy & density. One fun way to connect foods to floating is to float foods during a class party. The food will do some unexpected things, which can then lead to a more formal investigation of sinking & floating. With older students I recommend that you just ‘happen’ to have a hard-boiled egg in your lunch so that you can add it to the other floating food items. This can lead to a comparison of the floating/sinking capacities of hard-boiled vs. uncooked eggs. As a matter of fact, my daughter loves hard-boiled eggs & I frequently find eggs in the egg keeper that I think are fresh but are hard-boiled or visa versa. This has created some very funny cooking ‘adventures.’ This morning I found some eggs & I was wondering how I can tell which are fresh & which are hard-boiled. Any ideas on how I could find out without breaking the eggs? [Accept all answers] Since I don’t want to make a mess in the E328 lab, I’ve decided to conduct an experiment—well, I plan to get you to conduct the experiment for me. I have some plastic eggs that I filled with sand and water. I’m wondering if we can use these eggs to figure out how fresh eggs & hard-boiled eggs ‘behave.’ Think about your apple investigations. How would we investigate the properties of the plastic eggs? What kind of things could we look at? What kinds of investigations could we conduct? [Get at the idea of features such as their relative mass, when shaken how they feel/sound. Eggs could also be floated, rolled, spun, balanced on one end, etc.]
· Generate a class list of tests (shaking, rolling, spinning, balancing, floating, etc.). Have each TEAM develop a ‘fair test’ procedure for one of the tests & demonstrate the procedure to the class.

· Pass out plastic eggs. Have TEAMs conduct plastic egg investigation & record results. When tests completed, discuss results; then have students carefully open eggs to confirm their predictions. Do this over the aluminum pie plate.

· Pass out real eggs. “How could we use the results of these tests to determine which of the eggs are hard boiled & which are fresh? Before you begin to test your ideas, you need to form a hypothesis and write it down––that ‘committing to an outcome’ thing we read about. What the difference between a hypothesis & a prediction?” [Reconnect to When Is a Hypothesis NOT an Educated Guess, and Predictions and Pedagogy. Get at the idea of the need for experience or prior knowledge before you can form a hypothesis.] While students are working, hand out CLEAN cups into which to break the eggs. When the tests are completed, share predictions & test results. Invite students to crack the eggs & confirm their hypotheses. [Save eggs in a lidded glass jar.] “When I find eggs in the refrigerator in the future, what method should I use to determine which are fresh & which are hard boiled? Press for explanations. What was the effect of the use of a plastic egg model in this activity? Why was a model effective in this activity & not in the apple one? Once again you can see that it’s not the activity, it’s how you use it. Was this activitymania or ‘doing science’? Explain.”

REMINDERS

· Next class is on health issues. We will be making Jeremy Germ puppets. Bring scissors & an old sock. Each TEAM will also need a 2 L soda bottle. Pass around volunteer sign-up sheet.
Minute Paper

· What did you learn about teaching & “doing science” that you can apply to M201?
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	Reading Prompts for “T” & “E”

Tap into Informal Science Learning, pgs. 269

• What is informal learning and where are informal learning environments located?

• According to NSTA and the National Science Standards, what is important    about informal science learning?

FYI:  Your TEAM will be asked to create a poem, jingle, poster, song, or advertisement to help you and your classmates remember how to plan informal science learning experiences and field trips. This will be an in-class activity. Bring art supplies, your favorite musical instrument or anything else you might want.
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	Reading Prompts for “A” & “M”

Field Trip Tips, pgs. 273-75 tc "Field Trip Tips,  pgs. 273-275 " \l 3
 tc " " \l 3• What was the most significant finding of the field trip orientation research study Leary describes? What might help to explain the counterintuitive results?
• How should you prepare your students for a field trip? Why should you plan a pre-trip visit?

Field-trip Tips—Bakers Dozen, pgs. 271-72

• Read this article with the following activity in mind.
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Apple 

ARF Food Groups Song
Tune: Frère Jacques
Activation, activation,

Makes me move, grove and move.

Potatoes, rice, and shredded wheat.

Butter, bread, and candy sweet,

Activation foods,

Activation foods.

Regulation, regulation,
Makes me work, perk and work,

Spinach, corn, and cauliflower,

Apples, raisins, fiber power.

Regulation foods,

Regulation foods.

Fabrication, fabrication,
Makes me grow, heal and grow.

Beans, chops, and turkey legs,

Milk, fish, steak, and eggs,

Fabrication food,

Fabrication foods.
The ARF model is based on the U.N. World Foods Group Model. The song is from the University of Hawaii’s Development Approaches in Science & Health.

       Think-Pair-Share

What kinds of lessons would a teacher who wants to engage her/his students in active learning include in a unit on “Energy in Food”? Brainstorm as many as you can.

What “big idea” might s/he use to connect the lessons? Write this as a question.

How would s/he know if s/he had avoided activitymania? Explain.

Bruner

Discovery Learning

• Sequential stages called representations:

(1) enactive—direct experience or concrete activities

(2) iconic—visual, spatial, graphic

(3) symbolic—reason, logic, abstract symbolism
•  Child ALWAYS ready to learn, but only within current framework of development

•  Teacher provides challenges & problems to help students move to next level

•  Benefits of Discovery Learning:
(1) helps students learn how to learn

(2) shift from extrinsic to intrinsic rewards

(3) “heuristics of discovery”—students                  learns find out things independently

(4) knowledge easily remembered 
“Sassy” Teachers

Create SASSE Lessons

• Select lesson, check for missing parts—see Checklist, pg. 131

• Add/Supplement                            missing parts

• Sequence lesson                      components                       
• Evaluate the new                               lesson—use Checklist

Created by J. Longfield, Sept. 2002.                                                                 All Rights Reserved

Learning Pyramid
People learn . . .

10% of 

what they read


20% of what they hear

30% of what they see

50% of what they hear & see

70% of what they say & write

90% of what they say as they apply a thing
Source: Lyons, R. E. (2001). Faculty Development Associates website at http://www.developfaculty.com/tips.html. Accessed June 5, 2002
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Sassy Teacher 


Work Zone








Schedule for Nov. 13





  How do we engage students


  in their own learning?





  8:00   Apple Investigation


  8:10   Revisit Brunner


  8:20   Energy in Foods


  8:40   ARF Song


  8:45   Eggtravaganza


  9:10   Minute Paper





Reading is done in TEAMs. Sometimes everyone reads the same articles; at others, pairs or all four members read different articles. Some readings are informational (this example) while others are thought provoking (Science for All, pg. 26). Review is typically jigsaw or round robin sharing, followed by a class discuss. At times other activities are used to review readings––see FYI. 





Structuring Question:


      What did you find out about your objects and water?
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Lesson Procedure
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LESSON 1





Testing Objects























        Classifying      Experimenting       Investigating     Modeling


                  Observing       Predicting       Recording
































This mnemonic, based on information from a reading assignment, serves as a reminder that although teachers get lesson plans and ideas from many sources, master teachers change these “canned” lessons to meet their needs and purposes. It also models how teachers create ways to help students remember key ideas and concepts.





The Learning Pyramid, used throughout the semester, serves as a reminder that master teachers are conscious of and use research finding when planning and implementing instructions. This model also reminds students to use inquiry-based lessons so that their K-6 students “do science” by applying and explaining concepts they are learning.





We sing songs to show how music helps K-6 children remember and understand complex science information. Students also have the opportunity to compose songs and we publish a class Song Book at the end of the semester. 





By revisiting key teaching concepts (such as big ideas & activitymania) from course readings, and by applying them to in-class activities, students learn to connect theory and practice in ways that make sense.





The learning theories of Ausubel, Gagné, Bruner, Piaget, and Vygotsky are reviewed and applied to class activities. Bruner was introduced at the beginning of the semester and is revisited during this lesson. 





Establishing a time schedule permits me to be less focused on time, and allows the lesson to unfold more naturally.








Big teaching idea for this class.

































































Minute Paper





What did you learn about teaching & “doing science” today that you can apply to your M201 field experience?














On a regular basis, I assess my teaching and students’ learning. After each class students complete a Class Learning Log (see p. 5). At other times they evaluate my teaching by anonymously grading the class. Evaluation tools such as this Minute Paper provide infor-mation on student learning so I know whether or not to re-teach key ideas. 
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