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  Introduction

   

  Learning can and often does take place without the benefit of teaching—and sometimes even in spite of it—but there is no such thing as effective teaching in the absence of learning.

  —Angelo and Cross (1993, p. 3)

  Speaking of learning in spite of, or because of, visualize the two science classrooms as you read the following scenarios. Ask yourself these questions: How are these two classrooms alike? How are they different? Which science teacher would you rather have had when you were a middle school student? Which teacher epitomizes the way most teachers teach science today?

  
[image: image]   SCENARIO I

  Mr. McIntire teaches science at Pine Lake Middle School. Let’s look in on his class. Some of Mr. McIntire’s seventh graders are filing into his classroom. Others are standing outside in the hall talking and, after being asked repeatedly, slowly saunter into the classroom. Once the second bell rings, Mr. McIntire checks roll by calling the names of every student in class and listening for the response of here or present. This goes on for some time, and since students are bored, they begin talking to peers in close proximity, for which they are promptly reprimanded. Six minutes later, class begins with a review of the homework from the night before. Students were assigned to write the answers to all of the questions at the end of the textbook chapter covered on yesterday. Many students come in without their homework, so they have nothing to look at while the remainder of the class listens to Mr. McIntire give the answers orally. Students mark their answers as correct or incorrect. Finally, after about 20 minutes, the lesson for the day begins. The objective addresses the Physical Science Content Standard properties and changes of properties in matter. Students are told to open their textbooks to Chapter 5, Section 1, and the lesson begins. Students will be taking turns reading the chapter aloud while the remainder of the class follows along. Mr. McIntire stops periodically to ask questions of volunteers. Nonvolunteers are never called upon, and some tune out completely. This goes on for the remainder of the period. The homework assignment tonight will be to answer the questions at the end of Chapter 5, Section 1, for discussion tomorrow. Since there are a few minutes remaining in class, students are told to begin their homework now and work until the bell rings. When the bell rings, students jump up and run for the door.

  
[image: image]   SCENARIO II

  Mrs. Miller teaches middle school science at Douglas Middle School. Students cannot wait to get to her class since they are never quite sure what novel things will be happening each day. They have nicknamed her Mrs. Science and she wears the label well! As students come into class, they automatically know to look for a sponge activity on the board. Today the activity asks them to continue work in their cooperative groups on the science projects that they began earlier in the week. Students know exactly how to proceed in their groups since they have worked cooperatively all year. The materials manager gathers the supplies and each group’s facilitator leads a group discussion of the progress on the project while Mrs. Miller checks roll quickly using a seating chart. She then takes turns visiting each group for a progress report of their respective projects.

  After about 15 minutes of group activity, Mrs. Miller asks that students put up their materials and get ready for today’s lesson, which is on the Physical Science Content Standard properties and changes of properties in matter. She begins by drawing a K-N-L chart on the board regarding the four states of matter and has students brainstorm what they already know and what they think they will need to know. Later, they will summarize by filling in the column on what they have learned. She finds that both volunteers and nonvolunteers already know a great deal about the topic.

  To reinforce the learning, Mrs. Miller then has students stand up and she demonstrates how to simulate atom movement by having them shake their fists. This is a metaphor for the fact that atoms vibrate and have energy. Then students shake two fists to represent two atoms. If the fists are maintaining relative position, she tells them that they are simulating a solid. If the fists rotate around one another, they simulate a liquid. A gas is made by taking the fists and extending them out far away from each other. Plasma is simulated when students are moving their arms wildly and opening their fists to extend fingers, implying that light is released. Tomorrow, students will use these movements in conjunction with the song “The States of Matter,” written by Warren Phillips and found on his website at www.wphillips.com. The homework assignment tonight is to find things in their homes that represent each state of matter and bring the list back tomorrow. The bell rings and students reluctantly file out of class. However, several gather around and are engaged in friendly conversations with Mrs. Miller on their way out of the room.
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[image: image]   BRAIN-COMPATIBLE INSTRUCTION

  I am often asked to conduct model lessons in schools around the world. I will take a teacher’s class and teach them while other teachers observe the lesson. Following are two letters from students in a second-grade class that I taught some years ago. I taught a science lesson on the planets and their order from the sun. Notice that this lesson was taught before we lost Pluto as a planet. Once I left, the teacher asked the class to write letters telling me what they had learned, and she mailed those letters to my house. The letters were wonderful, and I share several in my classes when I teach adults. Note that second graders still use invented spelling.

  
    Mrs. Tate tot me my planets in oder. She told us to say My verey educated mother just served us nine pizzas. I know it by heart. We drew the nine planets. I didn’t have a nuff roon so I had to write on the side. We listened to music. When she hit the chimes that ment be qiet. We colored planets. I learnt the closest to the sun and the farthest from the sun.

  

  
    Dear Mrs. Tate,

    Thank you! For teaching us about the plants. And how to put them in orber. Also for letting us act it out. I was wonding can you be a teacher one day. You’ll be a great teacher. You prodleley teach 2nd gread. Thank you Mrs. Tate for comeing to our school!

    Plantes

    1. Merkey

    2. Vens

    3. Earth

    4. Mars

    5. Jupeter

    6. Saturn

    7. Uranes

    8. Nursen

    9. Pluto

  

  This is such an exciting time to be a teacher! While the brain remains a mystery, we know more today than ever about how brains acquire and retain information. The formula is quite simple. Take the research of learning-style theorists (Gardner, 1983; Sternberg & Grigorenko, 2000), combine it with the work of educational consultants (Jensen, E., 2009; Sousa, 2006; Sylwester, 2003), and add a dash of classroom observation regarding the use of best practices. There you have it! The recipe for effective teaching or 20 strategies that take advantage of how all brains learn. These strategies work for elementary, middle school, high school, and college students, as well as adults, in any learning situation. They work for students in special education programs, regular education programs, and gifted programs; students who are learning a second language; and students who have attention deficit disorder. In other words, they work for all students and adults. While these ways are not new—your most effective teachers have used them for generations—what is new is that brain researchers have given us a reason as to why these strategies work better than others. If you really examine the letters from the second graders, you will see that I used at least five of the strategies as I taught them about the planets in order: mnemonic devices, drawing, writing, music, and role play. Whether I am teaching students from kindergarten through 12th grade or adult audiences, I teach absolutely nothing without the 20 strategies. I am challenging you to do the same.

  The 20 brain-compatible strategies are as follows:

  1. Brainstorming and discussion

  2. Drawing and artwork

  3. Field trips

  4. Games

  5. Graphic organizers, semantic maps, and word webs

  6. Humor

  7. Manipulatives, experiments, labs, and models

  8. Metaphors, analogies, and similes

  9. Mnemonic devices

  10. Movement

  11. Music, rhythm, rhyme, and rap

  12. Project-based and problem-based instruction

  13. Reciprocal teaching and cooperative learning

  14. Role plays, drama, pantomimes, and charades

  15. Storytelling

  16. Technology

  17. Visualization and guided imagery

  18. Visuals

  19. Work study and apprenticeships

  20. Writing and journals

  By the time teachers have incorporated these strategies into their lessons, they have addressed all of Howard Gardner’s (1983) multiple intelligences as well as all four of the major modalities: visual, auditory, kinesthetic, and tactile. Refer to Figure 0.1 for a chart that shows this correlation.

  
[image: image]   OVERVIEW OF THE NATIONAL SCIENCE EDUCATION STANDARDS

  The 20 strategies answer the question of how to teach; however, one of the foremost questions any science teacher should be asking is “What am I supposed to teach?” While there are district curricula and state standards, the National Research Council (NRC, 1996) has written a 261-page document called the National Science Education Standards. The document is available from the National Academies Press (here) and contains eight categories of content standards for science. They are as follows:

  Unifying concepts and processes in science

  Science as inquiry

  Physical science

  Life science

  Earth and space science

  Science and technology

  Science in personal and social perspectives

  History and nature of science

  These broad categories are further delineated into the grade-level knowledge and skills required to be proficient in the content area of science and should serve as the major chunks to be addressed during instruction. This book contains over 250 activities for teaching science in brain-compatible ways. Every activity is correlated to one or more of the grade-level categories that follow:

  6.0. Unifying Concepts and Processes Standards

  Levels K–12

  Systems, order, and organization

  Evidence, models, and explanation

  Change, constancy, and measurement

  Evolution and equilibrium

  Form and function

  6.1. Science as Inquiry Standards

  Levels K–12

  Abilities necessary to do scientific inquiry

  Understanding about scientific inquiry

  6.2. Physical Science Standards

  Levels K–4

  Properties of objects and materials

  Position and motion of objects

  Light, heat, electricity, and magnetism

  Levels 5–8

  Properties and changes of properties in matter

  Motions and forces

  Transfer of energy

  Levels 9–12

  Structure of atoms

  Structure and properties of matter

  Chemical reactions

  Motions and forces

  Conservation of energy and increase in disorder

  Interactions of energy and matter

  6.3. Life Science Standards

  Levels K–4

  Characteristics of organisms

  Life cycles of organisms

  Organisms and environments

  Levels 5–8

  Structure and function in living systems

  Reproduction and heredity

  Regulation and behavior

  Populations and ecosystems

  Diversity and adaptations of organisms

  Levels 9–12

  The cell

  Molecular basis of heredity

  Biological evolution

  Interdependence of organisms

  Matter, energy, and organization in living systems

  Behavior of organisms

  6.4. Earth and Space Science Standards

  Levels K–4

  Properties of earth materials

  Objects in the sky

  Changes in earth and sky

  Levels 5–8

  Structure of the earth system

  Earth’s history

  Earth in the solar system

  Levels 9–12

  Energy in the earth system

  Geochemical cycles

  Origin and evolution of the earth system

  Origin and evolution of the universe

  6.5. Science and Technology Standards

  Levels K–4

  Abilities to distinguish between natural objects and objects made by humans

  Abilities of technological design

  Understanding about science and technology

  Levels 5–8

  Abilities of technological design

  Understanding about science and technology

  Levels 9–12

  Abilities of technological design

  Understanding about science and technology

  6.6. Science in Personal and Social Perspectives Standards

  Levels K–4

  Personal health

  Characteristics and changes in populations

  Types of resources

  Changes in environments

  Science and technology in local challenges

  Levels 5–8

  Personal health

  Populations, resources, and environments

  Natural hazards

  Risks and benefits

  Science and technology in society

  Levels 9–12

  Personal and community health

  Population growth

  Natural resources

  Environmental quality

  Natural and human-induced hazards

  Science and technology in local, national, and global challenges

  6.7. History and Nature of Science Standards

  Levels K–4

  Science as a human endeavor

  Levels 5–8

  Science as a human endeavor

  Nature of science

  History of science

  Levels 9–12

  Science as a human endeavor

  Nature of scientific knowledge

  Historical perspectives

  The remainder of this book provides an explanation of each strategy and more than 200 pieces of research as to why these particular strategies work better than others. It will also provide you with more than 250 activities to incorporate in your lessons to ensure that brain-compatible instruction is taking place. Each activity is correlated to a content standard and a recommended grade level or levels. Many of the activities can be used to address any content standard and at any grade level. A recommendation is also provided as to whether this activity fits best before, during, or after instruction. The advantage of having activities for multiple grade levels in one book is that they can be used as is or adapted for students performing below, on, or above grade level. At the end of each chapter there is a reflection and application page on which you can take your personal curriculum objectives and correlate them to specific activities in the chapter or create original activities based on the strategy.

  This book attempts to accomplish the following six major objectives:

  1. Introduce you to 20 strategies that take advantage of ways in which the brain learns best

  2. Supply over 200 research rationales from experts in the field as to why these strategies work better than others

  3. Provide more than 250 activities of how to incorporate the 20 strategies into a K–12 science classroom

  4. Correlate the science content standards to each activity

  5. Allow time and space at the end of each chapter for the reader to reflect on the application of the strategies as they apply directly to the reader’s specific objectives

  6. Ask and answer the five questions that every teacher ought to be asking when planning and teaching a brain-compatible science lesson

  Enjoy the wide variety of K–12 activities that can make science come alive in your classroom. The most important consideration as you teach science is to take advantage of the natural inclination of human beings to want to solve problems and find answers to questions that present themselves in the real world and to have fun while doing it! Keep these words from our initial quote in mind:

  There is no such thing as effective teaching in the absence of learning.

  —Angelo and Cross (1993, p. 3)
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  Figure 0.1


  Strategy 1


  
    
      
      
    
    
      	
        Brainstorming

        and Discussion

      
      	[image: image]
    

  

  
[image: image]   WHAT: DEFINING THE STRATEGY

  Which substance has the highest pH value?

  Why do finer steel wools burn much longer than thicker ones?

  Why will a paper clip float on water?

  How do lasers work?

  Of all the content areas, science is probably the one that most naturally lends itself to finding answers to relevant questions. When a science teacher arouses the natural curiosity of students’ brains through meaningful questioning, discussing the answers to those questions and brain-storming ideas become natural parts of any lesson.

  Try the following activity as one that will cause students to think outside the box, much like a scientist. Ask the following question and have students work in cooperative groups to brainstorm as many creative answers as possible: What is ½ of 8? The standard answer of the nonscientific mind would be 4. However, consider these responses: Three (3) is the right half of the number (8). The letters ei and half of the letter g are the left half of the word eight. The other half of the letter g and the letters ht are the right half of the word eight. This type of outside-the-box thinking should be encouraged in any classroom but particularly a science one. However, for students to feel comfortable during the process, a variety of ideas should be encouraged and criticism strongly discouraged. After all, the person in the classroom who is doing the most talking about the content is actually growing the most dendrites, or brain cells. Students have got to be let into the conversation.
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    WHY: THEORETICAL FRAMEWORK

    Well-used questioning is a superb way to help students observe and come to understand the ideas and skills that they are learning, while simultaneously absorbing and retaining a great deal of information. (Caine, Caine, McClintic, & Klimek, 2009, p. 209)

    The quality and quantity of the questions that real-life scientists ask determines the progress of science in the real world. (Berman, 2008)

    During discussion, people can offer data; give their knowledge, ideas, information, and rationales on their positions; and attempt to convince others to see their side. (Costa, 2008)

    Questions can be used to promote and show evidence of student thought and play a crucial role in all of the following five phases of instruction: engage, explore, explain, elaborate, and evaluate. (Hammerman, 2009)

    When graphic organizers are used in cooperation with group discussion or brainstorming activities, all students are encouraged to contribute. (Jensen, E., 2004)

    With appropriate questioning strategies, students can have their minds engaged and transformed. Learners are presented with problems and questions where the answers are not necessarily apparent. (Costa, 2008)

    In effective classrooms, the teacher’s questioning and guidance encourages students to do most of the talking and doing. (Breaux & Whitaker, 2006)

    Having students stop for constructive discussion breaks, even as short as 30 seconds, is not a waste of time but makes class time more productive. (Jensen, R., 2008)

    Asking students to discuss with one another any questions about what the teacher has just explained, forces them to verbalize what has been covered and what is not clear. When actual questions come up, they are more concise and articulate. (Jensen, R., 2008)

    When students develop their own questions that go beyond the recall level, they must practice metacognition and recognize the level or understanding needed to both ask and answer the question. (Keeley, 2008)

  

  
[image: image]   HOW: INSTRUCTIONAL ACTIVITIES

  
    
      
      
    
    
      	
        WHEN:

      
      	
        Before a lesson

      
    

    
      	
        CONTENT STANDARD(S):

      
      	
        Systems, order, and organization (K–12); Structure and function in living systems (5–8)

      
    

  

  •  To prepare students for the concept of classification, ask them to place one shoe in one corner of the room and the other shoe in another corner. Put students in two groups. Have each group brainstorm as many ways to classify the shoes in one pile as they can think of in 20 minutes. Determine which group comes up with the larger number of different classifications.

  
    
      
      
    
    
      	
        WHEN:

      
      	
        Before or after a lesson

      
    

    
      	
        CONTENT STANDARD(S):

      
      	
        Characteristics of organisms (K–4); Systems, order, and organization (K–12)

      
    

  

  •  Put two pieces of chart paper on the wall. Prior to the study of classification, have students brainstorm which animals are vertebrates and invertebrates. Then place five pieces of chart paper on the wall and ask students to name animals that are birds, amphibians, reptiles, mammals, or fish. For younger students, write the lists for them as they name the animals. Then following the study, have them make the lists again and compare the two.

  
    
      
      
    
    
      	
        WHEN:

      
      	
        During a lesson

      
    

    
      	
        CONTENT STANDARD(S):

      
      	
        All (5–12)

      
    

  

  •  Teach students to know the difference between minnow or skinny questions and whale or fat questions. Skinny questions ask for quick recall of facts while whale questions call for students to analyze or explain facts or to predict based on previous knowledge. Have students use Bloom’s Taxonomy Revised: Key Words, Model Questions, and Instruction Strategies (which appears at the end of this chapter) to formulate minnow and whale questions regarding a science topic for discussion. (Berman, 2008, pg. 10)

  
    
      
      
    
    
      	
        WHEN:

      
      	
        During a lesson

      
    

    
      	
        CONTENT STANDARD(S):

      
      	
        All (5–12)

      
    

  

  •  Give students a science question to which there is more than one appropriate answer. Form cooperative groups of four to six students and brainstorm as many ideas as possible in a designated time period while complying with the following DOVE guidelines:

  o  Defer judgment: Students should not comment positively or negatively on any of the brainstormed ideas. The goal is to get as many ideas as possible written down.

  o  One idea at a time: Only one idea at a time is written down since students will be giving their full attention to the originator of each idea.

  o  Variety of ideas: Students should be encouraged to think outside the box and share original ideas.

  o  Energy on task: All students in each cooperative group should give their undivided attention to the task of brainstorming ideas and not to anything else at the time.

  
    
      
      
    
    
      	
        WHEN:

      
      	
        During a lesson

      
    

    
      	
        CONTENT STANDARD(S):

      
      	
        Science as a human endeavor (5–12)

      
    

  

  •  Review the progress of inventions over the past 20 years. Put students in cooperative groups and have them discuss inventions that they are excited about. Have them brainstorm future inventions based on current technology and the benefits and consequences of each.

  
    
      
      
    
    
      	
        WHEN:

      
      	
        During a lesson

      
    

    
      	
        CONTENT STANDARD(S):

      
      	
        All (K–12)

      
    

  

  •  Use the think, pair, share technique with students. Pose a question or discussion topic to the class. Have them think of an individual answer. Then have them pair with a peer and share their answer. Then call on both volunteers and nonvolunteers to respond to the entire class.

  
    
      
      
    
    
      	
        WHEN:

      
      	
        During a lesson

      
    

    
      	
        CONTENT STANDARD(S):

      
      	
        Abilities of technological design (5–8); Systems, order, and organization (K–12)

      
    

  

  •  Bring in a variety of unique or antique kitchen gadgets. Put them in equal piles around the room. Have students form groups and rotate to visit each pile. Have them brainstorm and guess the function of each of the gadgets. Then, reveal the function for which the gadget was intended.

  
    
      
      
    
    
      	
        WHEN:

      
      	
        During or after a lesson

      
    

    
      	
        CONTENT STANDARD(S):

      
      	
        All (K–12)

      
    

  

  •  When asking questions in class or creating teacher-made tests, provide opportunities for all students to be successful by asking both knowledge or short-answer questions and those that enable students to use their reasoning and critical- and creative-thinking skills. Refer to Bloom’s Taxonomy Revised: Key Words, Model Questions, and Instruction Strategies (which appears at the end of this chapter) to ensure that students have opportunities to answer questions at all levels of the revised taxonomy, particularly those above the knowledge level.

  
    
      
      
    
    
      	
        WHEN:

      
      	
        During or after a lesson

      
    

    
      	
        CONTENT STANDARD(S):

      
      	
        All (5–12)

      
    

  

  •  When reviewing for a test, have students brainstorm expected test questions. Then, have them review Bloom’s Taxonomy Revised: Key Words, Model Questions, and Instruction Strategies (which appears at the end of this chapter) and categorize each question based on the appropriate level of questioning.

  Bloom’s Taxonomy Revised

   

  Key Words, Model Questions, and Instructional Strategies

  Bloom’s Taxonomy (1956) has stood the test of time. Recently, Anderson and Krathwohl (2001) have proposed some minor changes to include the renaming and reordering of the taxonomy. This reference reflects those recommended changes.

  I. REMEMBER (KNOWLEDGE)

  (shallow processing: drawing out factual answers, testing recall, and recognition)

  
    
      	
        Verbs for Objectives

      
      	
        Model Questions

      
      	
        Instructional Strategies

      
    

    
      	
        Choose

      
      	
        Who?

      
      	
        Highlighting

      
    

    
      	
        Describe

      
      	
        Where?

      
      	
        Rehearsal

      
    

    
      	
        Define

      
      	
        Which one?

      
      	
        Memorizing

      
    

    
      	
        Identify

      
      	
        What?

      
      	
        Mnemonics

      
    

    
      	
        Label

      
      	
        How?

      
      	
        

      
    

    
      	
        List

      
      	
        What is the best one?

      
      	
        

      
    

    
      	
        Locate

      
      	
        Why?

      
      	
        

      
    

    
      	
        Match

      
      	
        How much?

      
      	
        

      
    

    
      	
        Memorize

      
      	
        When?

      
      	
        

      
    

    
      	
        Name

      
      	
        What does it mean?

      
      	
        

      
    

    
      	
        Omit

      
      	
        

      
      	
        

      
    

    
      	
        Recite

      
      	
        

      
      	
        

      
    

    
      	
        Recognize

      
      	
        

      
      	
        

      
    

    
      	
        Select

      
      	
        

      
      	
        

      
    

    
      	
        State

      
      	
        

      
      	
        

      
    

  

  II. UNDERSTAND (COMPREHENSION)

  (translating, interpreting, and extrapolating)

  
    
      	
        Verbs for Objectives

      
      	
        Model Questions

      
      	
        Instructional Strategies

      
    

    
      	
        Classify

      
      	
        State in your own words.

      
      	
        Key examples

      
    

    
      	
        Defend

      
      	
        What does this mean?

      
      	
        Emphasize connections

      
    

    
      	
        Demonstrate

      
      	
        Give an example.

      
      	
        Elaborate concepts

      
    

    
      	
        Distinguish

      
      	
        Condense this paragraph.

      
      	
        Summarize

      
    

    
      	
        Explain

      
      	
        State in one word …

      
      	
        Paraphrase

      
    

    
      	
        Express

      
      	
        What part doesn’t fit?

      
      	
        STUDENTS explain

      
    

    
      	
        Extend

      
      	
        What exceptions are there?

      
      	
        STUDENTS state the rule

      
    

    
      	
        Give Example

      
      	
        What are they saying?

      
      	
        “Why does this example … ?”

      
    

    
      	
        Illustrate

      
      	
        What seems to be … ?

      
      	
        Create visual representation (concept maps, outlines, flow charts organizers, analogies, pro/con grids) PRO/CON

      
    

    
      	
        Indicate

      
      	
        Which are facts?

      
      	
        

      
    

    
      	
        Interrelate

      
      	
        Is this the same as … ?

      
      	
        

      
    

    
      	
        Interpret

      
      	
        Read the graph (table).

      
      	
        Note: The faculty member can show them, but they have to do it.

      
    

    
      	
        Infer

      
      	
        Select the best definition.

      
      	
        Metaphors, rubrics, heuristics

      
    

    
      	
        Judge

      
      	
        What would happen if … ?

      
      	
        

      
    

    
      	
        Match

      
      	
        Explain what is happening.

      
      	
        

      
    

    
      	
        Paraphrase

      
      	
        Explain what is meant.

      
      	
        

      
    

    
      	
        Represent

      
      	
        What seems likely?

      
      	
        

      
    

    
      	
        Restate

      
      	
        This represents …

      
      	
        

      
    

    
      	
        Rewrite

      
      	
        Is it valid that … ?

      
      	
        

      
    

    
      	
        Select

      
      	
        Which statement supports … ?

      
      	
        

      
    

    
      	
        Show

      
      	
        What restrictions would you

      
      	
        

      
    

    
      	
        

      
      	
        add?

      
      	
        

      
    

    
      	
        Summarize

      
      	
        Show in a graph, table.

      
      	
        

      
    

    
      	
        Tell

      
      	
        

      
      	
        

      
    

    
      	
        Translate

      
      	
        

      
      	
        

      
    

  

  III. APPLY

  (knowing when to apply; why to apply; and recognizing patterns of transfer to situations that are new, unfamiliar, or have a new slant for students)

  
    
      	
        Verbs for Objectives

      
      	
        Model Questions

      
      	
        Instructional Strategies

      
    

    
      	
        Apply

      
      	
        Predict what would happen if …

      
      	
        Modeling

      
    

    
      	
        Choose

      
      	
        Choose the best statements that

        apply.

      
      	
        Cognitive apprenticeships

      
    

    
      	
        Dramatize

      
      	
        Judge the effects.

      
      	
        “Mindful” practice—NOT just a “routine” practice

      
    

    
      	
        Explain

      
      	
        What would result?

      
      	
        

      
    

    
      	
        Generalize

      
      	
        Tell what would happen.

      
      	
        Part and whole sequencing

      
    

    
      	
        Judge

      
      	
        Tell how, when, where, why.

      
      	
        Authentic situations

      
    

    
      	
        Organize

      
      	
        Tell how much change there would be.

      
      	
        “Coached” practice

      
    

    
      	
        Paint

      
      	
        Identify the results of …

      
      	
        Case studies

      
    

    
      	
        Prepare

      
      	
        

      
      	
        Simulations

      
    

    
      	
        Produce

      
      	
        

      
      	
        Algorithms

      
    

    
      	
        Select

      
      	
        

      
      	
        

      
    

    
      	
        Show

      
      	
        

      
      	
        

      
    

    
      	
        Sketch
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