E328 Course Reading Assignments

►Science Is . . .

An Antidote for Science Anxiety   pgs. 1-2
• Make a list of the suggestions the science coordinator gave to Mrs. Simpson. Which are most important to remember when planning science lessons?
• Think about the use of student-generated explanations to test students’ hypotheses in Teaching for Conceptual Change (p. 77-82). Do you think Mrs. O’Brien read this article? Explain.

Taking the Icks and Yuks Out of Science   pgs. 3-4
Ballouh has an “ah-hah” while working with two children from her condo and is able to piece together 12 “disparate facts.” [bulleted items] Which ones were most surprising/important to you as a future teacher? Explain.

“I Hate Science!” Teachers Are You Listening   pgs. 5-6 
• Do you agree or disagree with Diana’s statement that “Copying information is a waste of time.”? Explain.

• Synthesize the research finding on science teaching found in this article. Tip: Look at your class notes on misconceptions or “big ideas” for an example of how   to “chunk” information.

►Processes of Science

How Do You Know Science Is Going On?   pgs. 11-15

• Which of the three scenarios on pg. 11 was most typical of your K-6 science learning experiences? What is Sullenger’s concern with that science teaching method? Do you agree or disagree?

• Science is going on when (summarize five bulleted items) . . . .

• What are some ways you could introduce more science into your teaching? 

• Sullenger argues that teachers need to shift from science as “bits of knowledge” to a “holistic conceptualization of the study of science.” Do you agree or disagree? Explain.
When a Hypothesis in NOT an Educated Guess   pgs. 17-19
• Define prediction, hypothesis, theory. How can you differentiate between them?

• How can a hypothesis be disproved?

• Explain why a scientist can never prove a hypothesis.

• What are supporting, strong, and weak hypotheses?

Predictions and Pedagogy   pgs. 21-24 

• Explain the prediction “continuum.” 

• What effects do previous experience, logical reasoning, and understanding of scientific principles have on predictions?

• Of the demonstrations using student-generated explanations to test students’ hypotheses (p. 23-24), which one could you adapt for use in your classroom? Why this one & not another one?

Observing and Inferring    pgs. 25-28
• What is an observation? Infer? How are they connected? p. 26
• What are the three steps in observation/inference game? p. 26 

• What five tips do Padilla & Pyla for this “game”? p. 28
• Which of the sample activities did you find most useful? Why?

►Students as Scientists

Scientists at Play   pgs.31-32

• What things should teachers & parent do to encourage child’s explorations?  p. 31

• When creating science activities for young children, should you design prescriptive or open-ended ones? Explain. p. 31

Students’ Views of Scientists and Science     pgs. 33-38
• What was most surprising about students’ views of scientists & science? Explain. p. 34-36

• List Barman’s suggestions for enhancing the science curriculum. Select 1 or 2 suggestions & tell how you would implement it/them in your future classroom. p. 36-38

• What is Dragonfly? Why should you know about it? 

Writing a Letter . . . to a Scientists    pgs.39-43

• What suggestions does Biase give for compiling a resource list of science professional?  p. 39

• What can you do to get children to generate questions & write letters?  p. 40-41

• What advice does Biase give for using the scientists’ responses?  p. 41

• If you’re interested, explore one (or more) of the web sites listed on pg. 43. Describe the teacher & student resources available there.

Teacher and Scientists: A Collaboration of Experts       pgs. 45-48
• What are the advantages of inviting a science expert into your classroom?    p. 46

• What tips can help you take advantage of community resources such as a visiting scientists?      p.46-47

• How was the unit taught by Birkenmeier assessed?  p. 47-48
• What surprised the authors about working with a scientific expert?    p. 48
An Authentic Science Conference   pgs.49-54

• While working with graduate students, Ms. Olson’s and Ms. Cox-Petersen’s students discover that there’s a difference between authentic science research & textbook research. List these differences.  p. 51-52

• Describe the differences between a typical science fair & the science conference depicted here. p.52-54

• If you were a reporter interviewing the children (like sports reporters interview athletes), what do you think they would say about their science conference? p.54

• Which “tips” about guiding children to an understanding of the nature of science (NSES Standard G) can you use in your M201 mini-unit?
►How Students Learn Science
Firsthand Experience = Firsthand Knowledge   pg. 57

¶2-4    What is gained by teaching science as a “firsthand experience”?

¶5-10  When designing “your own excellent science program,” including thematic units, what things should you do?—List teacher tips you want to remember, i.e., topics, filing system, activities, vocabulary/reading, beginning phase of lesson, concept introduction, concept application.

¶12    What is most important about science teaching and learning in elementary school?

About Memory and Facts   pgs. 59-61

• Explain how Miss Judith uses “linking” to teach important ideas and concepts.
• How could you use linking to increase your learning?

• What are the limitations of short-term memory?

• What things should you do to maximize your teaching?

►Standards for Science Education

NSTA Position Statement: The National Science Education Standards     pgs. 65-67
An overview of the National Science Standards to help you see the big picture. Note especially the LIST of SIX DIFFERENT AREAS or types of Standards on pg. 66:

· Science Teaching Standards

· Professional Development Standards

· Assessment Standards

· Science Content Standards

· Science Education Program Standards 

· Science Education System Standards

►Misconceptions & Conceptual Change

Where Does the Old Moon Go?   pgs. 71-73

1. What does the term “mixed conceptions” mean?

2. How can children “express scientifically valid statements while maintaining serious conceptual  understandings”?

3. How are mixed conceptions formed?

4. Why should you know about mixed conceptions?

5. Describe how teachers (and curriculum developers) can use the information in this article to prevent or remedy children’s mixed conceptions.

It’s Time for a Conceptual Change       pgs. 75-76
• What is the basis of children’s informal theories or alternative conceptions?  p. 75

• Why is it important to probe students’ ideas and how they support their thinking?  p. 75

• Describe the kinds of things you would need to do to utilize “conceptual change teaching.”  p. 75-76

• Who is the most important catalyst in conceptual change teaching? Is conceptual change teaching different? Explain.  p. 76
Teaching for Conceptual Change: Confronting Children’s Experience––aka, Hot Hats p.77-82
• What surprised you about Mrs. O’Brien’s students’ ideas?

• What surprised you about the steps she took to teach for conceptual change?

• Would you have liked to be a student in Mrs. O’Brien’s class? Why/why not?

• Compare Mrs. O’Brien’s teaching style to that of your favorite teacher. Are they similar? How?

• Do you think the children really changed their minds?

• How does Mrs. O’Brien’s teaching style compare to the kind of teacher you’d like to become?

Conceptual Change in the Classroom          pgs. 83-85

• What do recent studies tell us about students’ ideas regarding science concepts?   p.83-84

• In a conceptual change-based classroom, what is the teacher’s task?   p. 84

• What are Mascazine’s and McCann’s suggestions for putting conceptual change into practice.    p. 84-85

• What are the advantages of “eliciting student ideas at the beginning of a lesson”?    p. 85

Strategies for Science Learning     pgs. 87-90
• What does the term “damaged understanding” mean?  p. 87 tc "• What does the term “damaged understanding” mean?  p. 87 " \l 3
• What additional terms are used by researchers to mean damaged understandings?    p. 87

• List the four recommended strategies for using children’s literature to deepen students’ understanding of science concepts. Briefly delineate each.   p. 87-89

• Organize your thoughts (from TOG) for a unit on rain. List the “big idea,” 2-3 objectives, and a science concept/skill you could teach using the books and ideas described on pages 89-90.

►Questioning & Discussion Strategies

Does Your Dog Bite?   pgs. 93-95

• Explain the term “productive question.” What do productive questions “look” like?  p. 95
• Why are productive questions important in science teaching? p. 93 & p. 95
• List the six types of questions found on pg. 94 and BRIEFLY explain each.

When to Answer the Question Why?   pgs. 97-101

• Explain the terms “simple abstraction” & “reflective abstraction.”  p. 98
• When planning science lessons, what are some things to keep in mind for Guiding the Children? p. 98
• List four ways you should engaged children in physical activities—bold italicized items p 98-99
• When young children approach something they have never seen before, what steps do they follow? p. 99–exploring a wooden car

Kids Questioning Kids: “Expert” Sharing    pgs. 103-107

• What are some ways to have children practice listening, speaking, and questioning skills? p. 103-107
• What factors limit the amount of experience teachers provide in science?  p. 105
• Explain what a KWHL is and how it was used in Ms. Iwasyk’s classroom.  p. 105 & p. 107

Science, Silence, and Sanctions   pgs. 109-111 

• Explain “wait time.” What effect does it have on children’s learning?   p.109-110
• What are three advantages of increasing wait time?  p. 110-111
• What impact do verbal rewards & sanctions have on children’s learning? p. 111
• How can you study your own wait time, verbal rewards & sanctions when you become a teacher?   p. 111

Finding an Answer in Questioning Strategies    pgs. 113-116 

• Why do teachers use lower level, intuition-based questions?

• What is a “soliciting move”? List & explain the four types of soliciting moves.

• What is a “reacting move”? List & explain the five types of reacting moves.

• What teaching tips do you want to remember?

►Lesson Planning

What’s the Big Idea?   pgs. 119-122

• What is a big ideas?

• How are big ideas useful in science teaching?

A Teacher’s Guide to Choosing the Best Hands-on Activities  pgs. 123-126

• List the seven* questions you should ask when making informed decisions about science activities.

• Which ones do you feel/think are the most important? Why are they important?

*I would add: Is the activity developmentally appropriate?  Miss J

►Inquiry and the Learning Cycle

The Learning Cycle   pgs. 129-131

• List the three steps of the Learning Cycle & describe each step.

• How can you modify lessons into the Learning Cycle format?
• Why use the Learning Cycle? What are its benefits?

Shifting from Activitymania to Inquiry     pgs. 133-137
• What is activitymania?  p. 133-134

• What factors contribute to the wide spread implementation of activitymania?  p. 135

• What is the problem for preservice teachers when instructors use activities in methods courses? p. 135

• List the ways in which supporting activities can be used.  p. 135

• What are some essential differences between activitymania & inquiry?  p. 136
Writing Objectives (no title)      pg. 139

• This is a resource page with information to help you with learning objectives. Be prepared to explain how to write objectives to your TEAMmates. 

• FYI: A chart of verbs useful in writing objectives is available on the class web site––go to “Resources,” then click on Private Links at the top of the page. You want the link entitled “Bloom’s Taxonomy.” Print out a copy of the chart & bring it to class with you. Suggestion: Print out copies for your TEAMmates too, and be sure to SHOW them where you found it–––computers around of the room are for you to use during class.
An Inquiry Primer   pgs. 141-143

• List the five forms of inquiry & briefly explain each.

• What does a teacher do in an inquiry-based classroom?

• What can you do to prepare for & manage an inquiry-based classroom?
Questions That Matter    pgs. 145-151
**Notice samples from Tower’s teaching journal. Real teachers DO keep teaching journals.

• What strategies & ideas does Tower suggest for implementing the inquiry process? —bold items pgs. 147-51

• In your opinion, what was Tower’s biggest mistake? p. 145-47

• Which of her suggestions would you use to avoid making her “biggest” mistake?

Mind-on, Hands-on Science  pgs. 153-155

• Did your Q200 instructor use more convergent thinking or divergent thinking?

• Did you feel/think this was effective/ineffective?

• Based on the information in this article, what made it effective or ineffective?

►Demonstration and Discrepant Events

Hands-on, Minds-on: Activities to Engage Our Students    pgs. 159-161

**Notice how the author uses the same activities and adapts them to different developmental levels.
• What is the cognitive explanation for the effectiveness of discrepant events?

• What guidelines should you follow when selecting discrepant activities?

• Pheeney states, “We cannot continue to bring discrepant events into the classroom simply as fun activities.” Should “fun” be considered when selecting activities? Explain.

Oohs and Icks   pgs. 163-166

• Why is it important for elementary teachers to provide children with concrete science experiences?

• What process skills and scientific attitudes are fostered by the use of novel “ooh & ick” experiences?

• How do “ooh & ick” experiences foster language development?

• What tips does Guillaume suggest for using novel experiences?

►Assessment

Assessment Potpourri  pgs. 169-172

• List the six assessment strategies described & briefly explain the characteristics of each.

• What are the advantages of using a variety of assessment strategies?

Design Your Own Rubric   pgs. 173-175

• List the four types of assessment Hodson identifies & briefly describe each.

• What are rubrics? Why use them?

• Explain the differences between holistic & analytical rubrics.

• What four steps should be used to construct rubrics?
Children’s Science Journals: Tools for Teaching, Learning, and Assessing      pgs.177-181
• Science journals are useful because . . .     p. 177

• List the four phases used in “guided structure” science journals and briefly describe each.   p.178-179

• Explain how each of the domains suggested by Shephardson and Britsch can be assessed using science journals. Which of their assessment ideas seems most practical? Why?  p.179-181

Assessment Matters   pgs.183-186

• According to Kleinheider, what were the benefits of using performance-based assessment? Do you agree with her? Why/Why not?

• Could you use this type of assessment to evaluate your M201 students’ learning? Explain.

A Key to Science Learning        pgs. 187-192
• What is the “key-word process”? How can it be used to teach science?   p. 187

• This article illustrates how the study of one concept leads naturally to other, related concepts. Using the song Dem Bones as a model (or a flow chart), make a list of science concepts Yockey connects. Focus on key words. For example: “I Spy” is connected to a discussion of physical properties. OR Discussion of physical propertiesmatter takes up space, etc. p. 187-192
• What are the benefits of using key words in science? p.192
Everything I Ever Needed to Know . . . I Can Learn in Kindergarten   pgs.193-195

• In the kindergarten class with authentic assessment Martin visits, what characteristics did the activities & teacher interactions have in common?  p. 193

• Martin describes three features of effective assessment strategies in two different classes. Describe how you might use these strategies with your M201 students?

►Learning Centers

Creating a Learning Center     pgs. 199-201

• What is a Learning Center and what is the teacher’s role in it?
• Create a list of steps or “tips” for setting up a learning center. Include practical things as well as teaching “basics.”
• What three kinds of activities does O’Sullivan recommend?

A Workshop Approach      pgs. 203-208
• What is the workshop approach and how do teachers use it? What is its goal?

• What characterizes developmental primary programs?

• What 5 assumptions underlie the workshop approach?

• List the 7 types of learning centers suggest by Jones. Select the two you are most likely to use and describe them.

• What is the teachers’ role in creating and using a workshop approach?

• List things to consider when setting up learning centers.

Creating Science Inquiry Centers     pgs. 209
• What is a Science Inquiry Center? 

• What are the five components of a Science Inquiry Center?

• When you first set up a Science Inquiry Center, what will you need to do to initiate the center?

►Across the Curriculum

Let’s Talk Trade Books      pgs. 213-214

• What are the advantages of incorporating trade books into the elementary science curriculum?

• List & briefly explain the five teaching suggestions for helping children make sense of & retain the information they read in trade books.

• What are the five basic text patterns used in primary grade science trade books? How can you use them?

How Do You Choose Science Trade Books?     pgs. 215-219

• What are the advantages & disadvantages of using trade books rather than textbooks to teach elem. science? tc "• What are the advantages & disadvantages of using trade books rather than textbooks to teach elem. science? " \l 3
• Some teachers believe trade books are “adequate replacements for science texts” while others say they are not suitable substitutes for “science instructions using texts.” Which perspective most closely resembles your thinking? Explain.

• What does anthropomorphism mean & how is it related to science trade books?
• What issues should be considered when selecting trade books to furnish or supplement science instruction?

The Write Stuff       pgs. 221-222

• Create a chart of the four purposes of writing summarizing the information on each.

• What are the advantages of combining or integrating science and language arts?
Science in Their Own Words     pgs. 223-225
• Identify the grade & make a list of science story (or book) starters you could use with your M201 or future students.

• What ideas help children illustrate their science books?

• What are some ways children can bind their own books?

• What can be done with the finished books?

Bag It for Science     pgs. 227-228
• What is a “book bag” lesson? How can you create one for your M201 or future students?

• What factors should you consider when selecting books for a “book bag” lesson?

Integrated Instruction: A Trio of Strategies   pgs. 229-233
• Create a working definition of the term “integrated instruction.”  pgs. 229-230.

• What are advantages of literature-based integration?   What things/questions should you consider when selecting literature to use for science? p. 230-321 

• What things/questions should you consider when selecting a theme & planning thematic lessons? What is an advantage of thematic instruction?  p.131-132

• What is the advantage of project-based integration? What are some ways in which projects are initiated?  p. 132-133
►Science on a Shoestring

Scrounging in Support of the Standards         pgs. 237-239
• Make a list of items you can “scrounge” for use in your classroom. Organize the list by science content area (life, earth & space, etc.) and make copies for each member of your TEAM. 


Note: During the reading debrief, get your TEAMmates to add to the list. 

tc "• Make a list of items you can “scrounge” for use in your classroom. Organize the list by science content area (life, earth & space, etc.) and make copies for each member of your TEAM. Suggestion\: During the reading debrief, get your TEAMmates to add to the list. " \l 3
One Person’s Junk         pgs. 241
• What are your favorite “junky” ideas from this article? tc "• What are your favorite “junky” ideas from this article? " \l 3
• Do you have an original “junky” idea of your own?

• During the reading debrief, ask your TEAMmates for their “junky” ideas.

Get a Grant     pgs. 243-244
• Work as a TEAM. Each person should select a different grant web site suggested in the article and visit it. What was one thing you learned from visiting the web site:______________?

• An idea/strategy from this reading that I plan to use to win a grant is . . . 

►Fairs, Festivals, Field Trips, and Family Involvement

Science Guides Consumer Choices       pgs. 247-251

• Create a table of science process skills used by students for the Consumer Science Fair. In the right hand column list the skill, and in the left column describe the activity.

• What were the benefits of the Consumer Science Fair?

An Alternative Science Fair       pgs. 253-255

• According to research, what are the three most common methods teachers use to structure their instructional goals?

• What are some areas of concern associated with competition?

• What ideas did you find useful for organizing a Science Fair of your own?

A Science Fair     pgs. 257
• How was this science fair for young children different from a traditional science fair? 

• What ideas did you find useful for organizing a Science Fair of your own?

Physics Fun Fest     pgs. 259-263
• How is a Physics Fun Fest similar to and different from a Science Consumer Fair? As a teacher, which would you rather organize? As a K-6 student, which would you have preferred to participate in? Explain.

• Where could you go, what could you do to “scrounge” items for a Physics Fun Fest?
Step Right up to the Science Carnival       pgs. 263-266
• How is a Learning Carnival different from a traditional Science Fair?

• What ideas did you find useful for organizing a Science Fair of your own?

Tap into Informal Science Learning      pgs. 267-269
• 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?
Field-trip Tips––A Baker’s Dozen      pgs. 271-272
• What field trip planning tips should you remember?

Field Trip Tips       pgs. 273-275
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?

• What field trip planning tips should you remember? 

Bringing Families and Science Together     pgs. 277-279

• Gardner list 14 ways in which teachers can incorporate science into events that typically happen during the school year. Make a list of your top five choices and tell how you could implement one of them in your future school.

• What tips could you give parents to encourage them to take an active role in their children’s learning? Write a short article (3-5 sentences) you could use in a class newsletter and share it with your TEAMmates. FYI: “T” & “E” may work together and create one article, or you may work independently. See the activity below for additional information. (see assignment below)
Parents Share Their Attitudes and Expectations    pgs. 281-284
• BEFORE READING THIS ARTICLE, review the study questions on pg. 281and predict parents’ responses. tc "• BEFORE READING THIS ARTICLE, review      the study questions on pg. 281and predict parents’ responses. " \l 3
• After reading the article, compare your predictions    on parents’ responses to the actual findings. How accurate were your predictions? Explain. 

• Design a mini Parent Attitude Survey (2-5 items) to use in your future classroom and share it with your TEAMmates. FYI: “A” & “M” may work together and create one survey, or you may work independently.

Note: After sharing information on your articles, you will work together as a TEAM to determine which of the two articles contained the most useful information for you as future teachers. During the debrief you will decide why you prefer one article to the other.
►Equity Issues

Yes, Daughter, You Can   pgs. 287-289

• What causes the science “gender gap”?  p.287-88

• What can be done to foster females’ positive attitude toward science?  p. 288

• Hammrich points to the importance of parent involvement in their daughters’ science achievement. What can you do as a classroom teacher to promote parent involvement?  p. 289

Teaching Science to English-as-Second-Language Learners   pgs. 291-294

• List the three stages language development & briefly describe each. What is important about these stages?

• What basic teaching strategies are effective for working with ENL students?

• What learning strategies can you teach ENL students to use?

• What assessment strategies will help you accurately assess ENL students’ development?

Minorities in Science & Math      

• What new information about working with minorities did your learn in this article?

• In the future, would you prefer to read free electronic articles like this one, or stick with a course reader? Why?

**Note: If you are interested in this topic, explore one of the links at the end of the article.

Students with Special Needs       http://www.ericse.org/digests/dse98-5.html
• What tips about working with special needs students do you want to remember? Which ones are most important? Why? 

• In the future, would you prefer to read free electronic articles like this one, or stick with a course reader? Why?

**Note: If you are interested in this topic, explore one of the links at the end of the article.
►Appendix

National Standards: A Primer, pgs. 309-312
· What are Benchmarks & Standards? Is there a difference? If so, what is the difference?

· What is the goal of the Standards?

· What is the agenda behind Standards & Benchmarks?

· Where’s the science content guidelines?

· Were you able to link to the content guidelines? How? Where?

· What questions do you have about the Standards?
