Bibliography for MITS 2010 Summer Institute

•  A MITS Inquiry Model Graphic Organizer and Articles describing Inquiry

* indicates model or graphic organizer

Banchi, H. and R Bell.  “The Many Levels of Inquiry.”  Science and Children. October, 2008.

Authors argue that students must build understanding before they are ready to engage in open inquiry. Breaking students’ development into a four-level continuum:  confirmation, structured, guided, and open, Banchi and Bell describe each level and the knowledge and skills required for each. This article is useful in classifying the levels of inquiry in an activity or a unit of study.

Caine, G., R.N., Caine, C. McClintic, K. Klimik. 12 Brain/Mind Learning Principles in Action: Developing Executive Functions of the Human Brain, 2nd ed. July, 2008. Thousand Oaks, CA, Corwin Press. 

Offers research-driven suggestions and anecdotes for creating engaging learning experience for students. Ideal for teachers who are interested applying findings of current brain-research to improving student achievement by focusing on how the brain learns. Linked to national teaching standards, aims to build a “bridge from brain research to classroom practice.”

Colburn, A. “An Inquiry Primer.” Science Scope. March, 2000.

Article describes inquiry instruction as an a approach involving “the creation of a classroom where students are engaged in essentially open-ended, student-centered, hands-on activities.”  Colburn elaborates on several reasons why teachers don’t use inquiry in their classrooms in an attempt to encourage an inquiry approach. Explains in simple terms how inquiry has been shown to be effective.
* “Essential Features of Classroom Inquiry and Their Variations.” Adapted from Inquiry in the National Science Education Standards. Table 2-6, p. 29.  2000.  National Academy of Sciences.
Gallas, K. 1995. Talking Their Way Into Science: Hearing Children's Questions and Theories, Responding With Curricula. New York: Teachers College Press. 

Describes the specific kind of discourse in the science classroom. Describes the teacher's role in Science Talks as developing and changing over time, suggesting that integrating Science Talks into classroom methods can transform science instruction as a whole.

Grollman, S. and K. Worth. 2003. Worms, Shadows, and Whirlpools: Science in the Early Childhood Classroom. Portsmouth, NH: Heinemann. 

Includes science content, teaching strategies, and classroom examples from early grades. Identifies important science inquiry skills and appropriate concepts for young students.  Through the lens of scientific inquiry, Worth provides insights about children’s minds, as well as the wisdom of teachers.

Hammerman, E. 2005. Eight Essentials of Inquiry-Based Science, K-8. Thousand Oaks, CA: Corwin Press. Grades K-8. 

Hammerman provides research to support inquiry as the most effective method of teaching science concepts, describing the “8 essentials” with sample lessons that include sample data, discussion questions, models, and graphic organizers. Provides information on how to discuss data, information, models, graphics, and experiences; interact with one another to strengthen knowledge and skills; and extend learning through guided or open-inquiry investigations and research. 

Helm, J. H., and L.G Katz. 2001. Young Investigators: The Project Approach in the Early Years. New York: Teachers College Press. (Pre K-1).

Emphasizes how teachers can solve the practical problems associated with doing projects with young children.  Addresses project topics, classroom organization, encouraging children to represent what they are learning, parent involvement, examples of children's art and writing; classroom materials; and a guide for teachers to use in guiding and documenting projects.

The Vermont Elementary Science Project, Teacher’s Lab. “Inquiry Based Science:  What does it look like?” Connect Magazine.  Synergy Learning. March-April 1995, p. 13. 

A statement discussing the actions of students engaged in hands-on, minds-on science exploration. Describes behaviors that are evidence of student engagement and learning in science.

“Inquiry Model” Karen Worth, EDC.  Based on Diagram: Hubert Dyasi, CCNY.  2006.  Education Development Center, Inc.

Llewellyn, D. 2001. Inquire Within: Implementing Inquiry-Based Science Standards, Arlington, VA: NSTA Press. (Grades K-12).
Llewellyn states “inquiry must be prepared in a crock pot, not a microwave.” Encourages teachers to examine their own understanding of ‘inquiry’  using concept mapping strategies, and to compare and contrast inquiry their view with views held by various national experts. This examination will lead to greater understanding of student learning and to changes in teaching strategies. Includes several clear comparisons of the inquiry method to what currently happens in many classrooms from each level of teaching.

Louv, R. 2007.  Leave No Child Inside. Orion: March/April.  Louv describes the growing movement to reconnect children and nature, and to battle "nature deficit disorder.”
Luft, J., R.L. Bell, and J. Gess-Newsome. Eds. 2008. Science as Inquiry in the Secondary Setting.  Arlington, VA: NSTA Press. 

Designed as an overview of what science instruction can look like in middle and high school grades, this book is a concise description that addresses questions including:

What is inquiry? What does inquiry look like in specific classes, such as the Earth science lab or the chemistry lab? What are the basic features of inquiry instruction? How do you assess science as inquiry? While designed for the secondary setting, this volume is also a valuable orientation for elementary teachers. 

Nash, M. C. and E.V. Wade.  2007. “Chapter 10: MITS You Each Summer.” Exemplary Science in Informal Education Settings.  The Exemplary Science Monograph Series.  Arlington, VA: NSTA Press. 

An overview of MITS programs and philosophy which explains the MITS model of inquiry as well as the 20-year history of the organization, and the importance of MITS’ mission to improve the teaching of STEM subjects K-8. 

* MITS Handout:  “Inquiry Descriptions:  Directed, Guided, Open.” 

* Vee Map of MITS Inquiry Model linked to MA State Frameworks:  Jane Heinze-Fry, MITS, 2008.  Based on Vee Map Models from Learning How to Learn, Joseph D. Novak and D. Bob Gowin. 1984.  Cambridge University Press.

Watson, B. and R. Konicek. “Teaching for Conceptual Change: Confronting Children's Experience.” Phi Delta Kappan. May, 1990.
Suggests that teachers must provide experiences that allow students to examine their own experiences and the inconsistencies in their theories. The article refers to a unit on heat in a 4th grade classroom using investigation to encourage student’s conceptual change.

•  Inquiry instructional methods (with adaptation of lessons to an inquiry style)

Alvarado, A.E., and Herr, P.R. 2003. Inquiry-Based Learning Using Everyday Objects, Hands-On Instructional Strategies That Promote Active Learning in Grades 3-8. Thousand Oaks, CA: Corwin Press. 

Suggestions for using everyday objects in the classroom, as a process initiated both by students and teachers, to encourage student observation, inquisitiveness, and reflection in learning. Authors addresses all aspects of implementing these strategies including: getting started and gathering collections of objects, lesson planning and student grouping, formative and summative assessments, as well as sample lesson plans for language arts, science, social studies, and math. 

Everett, S. and R. Moyer. “Methods & Strategies: ‘Inquirize’ Your Teaching: A Guide to Turning your Favorite Activities into Inquiry Lessons” Science and Children. March, 2007.  “Hands-on activities” are not necessarily inquiry. The authors offer steps that can be applied to any demonstration activity in order to "inquirize-" or turn it into an inquiry investigation. Steps are based on the 5E model of inquiry and encourage students to engage in explaining phenomenon.

Koba, S., Ed. 2003. Mixing It Up: Integrated, Interdisciplinary, Intriguing Science in the Elementary Classroom. Arlington,VA: NSTA Press. (Grades K-6).
A compilation of 25 articles from NSTA’s elementary school journal, Science & Children. This collection is a practical volume of lesson plans and idea starters using interdisciplinary, integrated, and thematic approaches.

Konicek-Moran, R.  2008.  Everyday Science Mysteries:  Stories for Inquiry-Based Science Teaching.  Arlington, VA: NSTA Press.  
Richard Konicek-Moran provides 15 “everyday” stories that link kids’ observations and naîve conceptions to the National Science Standards.

Harlen, W.  2000. The Teaching of Science in Primary Schools. 3rd Ed. London: David Fulton Publishers.

Harlen describes a model of teaching science with a strong focus on constructivist learning and an emphasis on the role of social interaction and encouragement of individual motivation in learning. Explained through case studies, the book offers cross-curricular examples of primary science in action. Each chapter includes an introduction, summary points, suggestions for further reading with website references.

Harlen, W.  2001. Primary Science: Taking the Plunge. 2nd Ed. Portsmouth, NH: Heinemann.

Provides information aimed at generalist teachers, who may not consider themselves as "science teachers," or particularly comfortable with science content. Also appropriate for science specialists and other educators who would like to include more student-centered science in their programs. Includes advice on how teachers “can respond to children's ‘difficult’ questions, how to develop and assess children's process skills, and how to support children's understandings through inquiry” in a very accessible format with classroom examples and summaries of main points for later reference.

McGlashan, P., K. Gasser. 2007. Outdoor Inquiries: Taking Science Investigations Outside the Classroom. Portsmouth, NH: Heinemann.

Experience-based advice for organizing inquiry-based natural science investigations in the field.  Includes considerations for safety, materials, using field journals, creating field guides, using mapping skills and other important components.  Emphasizes that throughout the inquiries, students should be collecting their own data, and exploring the kinds of questions that lend themselves to scientific inquiry.

McNair, S. Ed. 2006. Start Young! Early Childhood Science Activities. Arlington, VA: NSTA Press. 

This compilation volume contains activities designed for specifically for young children, in contrast to activities originally designed for older students that have been modified. Includes background on the latest thinking about effective ways to introduce science in early childhood. Activities to promote curiosity and skill-building from NSTA’s journal, Science & Children, include topics like: the science and math of building structures; size and scale, learning about birds, flight, ponds, and the environment; and creating science centers for all students

Sobel, D. 2004. Place-Based Education: Connecting Classrooms and Communities. Nature Literacy Series Vol. 4.  Great Barrington, MA: The Orion Society.

Highlights success stories and provides resources for implementing curriculum that works to connect students with their communities in meaningful learning experiences across the curriculum.

Yager, R.E. and S. Enger, Eds. 2006. Exemplary Science in Grades PreK-4. Arlington, VA: NSTA Press.

A collection of essays featuring PreK-4 educators describing programs they’ve developed to fulfill the National Science Education Standards’ “More Emphasis” guidelines. Ways to address reforms in teaching, assessment, professional development, and content. Includes “Adapting Science Curricula in the Kindergarten Classroom,” “Building on the Natural Wonder Inherent in Us All,” “Guiding Students in Active and Extended Scientific Inquiry,” “Active, Integrated Inquiry in an Afterschool Setting,” and more.

Yager, R.E., Ed. 2006. Exemplary Science in Grades 5-8. Arlington, VA: NSTA Press.
A wide variety of topics in the middle school setting including: “Teaching Science With Student Thinking in Mind,” “The Relationship Between a Professional Development Model and Student Achievement,” “Creating a Classroom Culture of Scientific Practices,” “Traveling the Inquiry Continuum: Learning Through Teacher Action Research,” “What Do We Get to Do Today? The Middle School Full Option Science System Program,” and “Teach Them to Fish.” 

•  Inquiry assessment methods

Abell, S.K. and M.J. Volkmann. 2006. Seamless Assessment in Science: A Guide for Elementary and Middle School Teachers. Arlington, VA: NSTA Press.

Inquiry-based learning means changes in the ways student learning is assessed.  Curricula must include assessment strategies that respond to students’ ongoing investigation and learning, rather than only tests at the end of the unit. Seamless Assessment in Science introduces assessment strategies that parallel inquiry-driven instruction and offer a variety of options and entry points.”  The authors use the 5E model as an instructional framework to suggest formative and summative assessment that can be used within any unit (aligned with the National Science Standards). 

Brown, J. and R. Shavelson. 1996. Assessing Hands-On Science: A Teacher’s Guide to Performance Assessment. Thousand Oaks, CA: Corwin Press. 

According to NSTA, this guide is “a no-nonsense, practical guide to assessing student learning. It gives step-by-step instructions for constructing, administering, and scoring hands-on assessments that actually measure what students know.” 

DeBoer, G. E. and C. H. Abell, et al.  2008. “Chapter 12:  Assessment Linked to Science Learning Goals:  Probing Student Thinking Through Assessment.” Assessing Science Learning.  Arlington, VA: NSTA Press. www.project2061.org/publications/2061connections/2008/media/Deboer%20chapter%20Assessment%20book.pdf Addresses: ways to design assessment items that are linked to the National Science education standards and other science reform standards.  Emphasizes the importance of assessing both student knowledge and their misconceptions, students’ ability to apply their knowledge, paying particular attention to student feedback during assessment development rather than only psychometric measures. Nearly all of the assessment items tested, based on quantitative measures, “had problems that compromised how well they measure what students know.” As a result, the authors recommend “intensive qualitative methods” in conjunction with rigorous quantitative methods to ensure assessment is actually reflecting student understanding.
Flynn, L. “In Praise of Performance Based Assessments.”  Science and Children. April/May 2008. Describes performance-based assessments the author developed for use in her 2nd grade classroom with the accompanying results.  
Harlen, W. 2003. “Enhancing Inquiry through Formative Assessment.” San Francisco, CA: Exploratorium Institute for Inquiry. PDF accessed 12/5/08: http://www.exploratorium.edu/ifi/resources/index.html
Harlen argues, using research evidence and theory, that effective formative assessment can raise student achievement. Formative assessment is particularly important in science; she states “it is not possible to practice inquiry-based approaches in the classroom without also using formative assessment practices.” 
Keeley, P.  2005.  Science Curriculum Topic Study:  Bridging the Gap Between Standards and Practice.  Thousand Oaks, CA:  Corwin Press.

Offers the research on student’s thought about concepts and possible student misconceptions as a tool to effectively implement the Standards. Categories of Curriculum Topic Study guides include: diversity of life; ecology; biological structure and function; life’s continuity and change; matter; earth; astronomy; energy, force, and motion; inquiry and the nature of science and technology; and implications of science and technology. Keeley links reform documents with content standards and includes vignettes exemplifying how the studies can be used effectively for planning and assessing instruction. 

Keeley, P., Eberle, F., Farrin, L.  2005.  Uncovering Student Ideas in Science: 25 Formative Probes, Vol. 1.  NSTA Press:  Arlington, VA.

Keeley, P., Eberle, F., Tugel, J.  2007.  Uncovering Student Ideas in Science: 25 More Formative Probes, Vol. 2.  NSTA Press:  Arlington, VA.

Keeley, P., Eberle, F., Dorsey, C.  2008.  Uncovering Student Ideas in Science: Another 25 Formative Probes, Vol. 3.  NSTA Press:  Arlington, VA.

In all three volumes above, Keeley et. al provide “short, easy-to-administer probes that help teachers determine misconceptions students bring to the classroom about the nature of science and about physical, life, Earth, and space sciences.” Includes implications for each grade level. 

Keeley, Page.  2008.  Science Formative Assessment:  75 Practical Strategies for Linking Assessment, Instruction, and Learning.  Thousand Oaks, CA:  Corwin Press.

Highlights research that supports the use of regular formative assessment to guide instruction. Suggestions about how to transition to a “formative assessment-centered classroom.” Information on how to select from the 75 examples of easy-to-use formative assessment tools that Keeley offers.

Kern, C. and K.J. Crippen. “Mapping for Conceptual Change.”  The Science Teacher, September, 2008. 

Mapping for conceptual change is explained as strategy within the context of a unit that helps students learn how to think, recognize the importance of metacognition, identifying relationships among concepts. Kern uses classroom examples to demonstrate a series of 4 student mapping tasks. Kern suggests that “Mapping for conceptual change also helps to support reﬂective teachers in their quest for teaching science based on student needs.”
Martin, R., et al. 2002. Teaching Science for All Children: An Inquiry Approach. Needham, MA: Allyn and Bacon.

Highlights methods of integrating science into math, language arts, and social studies; provides examples of authentic assessment methods to evaluate student performance; includes lesson plans for hands-on, classroom-tested activities; and provides suggestions on how to keep electronic portfolio. Aligned to National Science Education Standards. Paperback splits:“Methods” and “Lessons,” are also available. 

Martin-Hansen, L. and Johnson, J. C. “Think Alouds in Inquiry Science.” Science and Children. Vol. 44, No. 1, September 2006.

The authors describe the think aloud strategy for guiding students through the inquiry process and modeling higher-order, metacognitive thinking skills important for both reading and science. The students develop questions, decide how best to find out more about them, and revisit as a group following an investigation.  

Michaels, S., A.W. Shouse, and H.A. Schweingruber. 2008. “Chapter 5:  Making Thinking Visible:  Talk and Argument.”  Ready, Set, Science!  Washington, DC:  National Academy Press.

Suggests how talk and argument, can be used in effective science teaching by encouraging students to think about, explain, clarify, and revise their ideas through position-driven discussion.  Explains how talk and argument in the classroom is similar from in the scientific community, and also how the “language of science” can be used in the classroom 

•  Linkage of inquiry to literacy

Ansberry, Karen, and Morgan, Emily R. 2004. Picture Perfect Science Lessons: Using Children's Books To Guide Inquiry; Grades 3-6. Arlington, VA: NSTA Press. 

Ansberry, Karen, and Morgan, Emily R. 2007. More Picture Perfect Science Lessons: Using Children’s Books to Guide Inquiry, Grades K-4. Arlington, VA: NSTA Press. 

Series includes suggestions on using fiction and non-fiction trade books with National Standards-based content in the 5E Learning Cycle to provide information and motivation for students learning science. 

Campbell, Brian and Lori Fulton, Science Notebooks: Writing About Inquiry, NSTA Press, Arlington, VA. 2003. Grades 2-6. Ideas from this collection are easy to include with kits or already existing science curriculum.  Describes methods and rationale for including science notebooks as part of inquiry-based instruction.  Includes samples of student work at several grade levels, including teacher reflections on ways to encourage depth of understanding using notebooks.
++Douglas, Rowena, Michael P Klentschy, and Karen Worth, Editors, with Wendy Binder.  2006. Linking Science and Literacy in the K-8 Classroom. NSTA Press, Arlington, VA. Partners analytical essays on reading, talk, and writing in science with case stories illustrating many “possibilities” for science and literacy integration in the K-8 classroom. Intended as a catalyst for thoughtful conversation about linking theory and practice in this field. Includes many ideas for working with diverse learners.
+Duke, N.K. and Bennett-Armistead, V.S. (2003). Reading & Writing Informational Text in the Primary Grades: Research-Based Practices. Jefferson City, MO: Scholastic Teaching Resources. 

Explains why it is important to “weave informational text into the curriculum” using practical classroom examples. Providing an instructional framework for implementing the strategies they describe in the K-3 setting.  Central to the work MITS is doing in partnership with DESE’s Reading First Network.
+Fathman, Ann K. and Crowther. David T. 2006. Science for English Language Learners: K-12 Classroom Strategies, Arlington, VA: NSTA Press. 

Provides a foundation for teaching both science and language.

+Fulwiler, B. R. (2007). Writing in Science. Portsmouth, NH: Heinemann.
Fulwiler offers numerous illustrations and tools for use in diverse classrooms, including:

more than 50 entries from science notebooks, annotated with remarks about instruction and formative assessment, scientific writing from English language learners and special-needs students, examples and focus questions that apply to 18 popular units from the widely used STC, FOSS, and Insights kits, masters of graphic organizers and writing frameworks, planning guidelines that explain how to develop writing curricula for science units.

++Klentschy, Michael P.  Using Science Notebooks in Elementary Classrooms.  2008.  NSTA Press Arlington, VA.  Research-based practices show the use of science notebooks to be an effective assessment tool.
+Saul, E. Wendy, J.Reardon, C. R. Pearce, D. Dieckman, and D. Neutze. 2002. Science Workshop: Reading, Writing, and Thinking Like a Scientist. 2nd Edition. Heinemann: Portsmouth, NH. 

Explains the key features of a classroom science workshop in accessible, practical terms. Tools for implementing an inquiry-based science curriculum include suggestions for 

Organization, planning and assessment, as well as a theoretical overview and thoughts on the future of science and "action research.”  Science and Children raved, "Science Workshop takes inquiry-based science to a level that empowers children to be scientists for the rest of their lives." 

+Saul, E.W., Ed. 2004. Crossing Borders in Literacy and Science Instruction

Perspectives on Theory and Practice. Newark, DE: International Reading 

Association. 

Includes theory-based suggestions on examining how language and the discourse of  

science work together, literature reviews and case studies that exemplify teacher 

practices, all designed to help teachers reflect on their own assumptions and foster the 

literacy-science connection among students and colleagues.

+Thier, Marlene. 2002. The New Science Literacy: Using Language Skills to Help Students Learn. Portsmouth, NH: Heinemann.

Thier describes the “instructional synergy” that stems from combining the two subjects. 

Offers practical classroom techniques for combining these subjects at different grade 

levels, from elementary to high school. Defines "literacy in science" as including 
speaking, listening, and media analysis with chapters on each skill. Emphasis on 

metacognitive techniques that combine science, language, and guided inquiry to help 

students to think and express their learning. Useful for educators interested in 

mastering teaching skills and strategies to improve student achievement in both science 

and literacy.

+Tierney, Bob and John Dorroh. 2004. How To…Write To Learn Science. 2nd Edition. Arlington, VA: NSTA Press. Grades 5-12.

Offers “creative write-to-learn strategies” that have been tested in the classroom and proven effective for students who are reluctant to write. Suggests ways to create positive attitudes among students about the subject of science, ways to use writing at different stages in a unit of study with a new section on using writing in formative and summative assessment through using student portfolios for documentation of developing understanding.

+Valadez, Jerry D., and Yvonne Freve.  “Teaching Hands-On/Minds-On Science Improves Student Achievement in Reading: A Fresno Study.” Archived FOSS Newsletter #20 (Fall 2002). Accessed 12/1/08. http://lhsfoss.org/newsletters/archive/FOSS20.Fresno.html.

Study examines evidence gathered within the Fresno, California school system as they taught science in a way that was understandable and meaningful to students, with a strong literacy component that supported the development of reading skills. Suggests that students acquired classification skills, oral communication skills, and positive attitudes toward science as a result of the methods.

+Zales, Charlotte R. and Connie S. Unger. “The Science and Literacy Framework.” Science and Children. November 2008.
A basic framework for planning learning experiences for students in literacy blocks using science concepts that can be found in fiction and non-fiction texts.
· Water and Energy Content Resources:

+Berinstein, P.  2001.  Alternative Energy:  Facts, Statistics and Issues.  Phoenix, AZ: Oryx Press. A history of energy use: conventional energy (coal, oil, natural gas, nuclear, and hydroelectric) Also a discussion of the economics of renewable energy with major alternatives: solar photovoltaics, solar thermal, biomass, wind, ocean /tidal, and others.
+DiSpezio, Michael. 2000. Awesome Experiments in Electricity and Magnetism. Sterling Publishing Co.

Provides simple, fun experiments in magnetism and electricity. Includes activities such Testing a kitchen magnet to see what objects it attracts; "lighting the light" with a fluorescent bulb and a piece of wool; "seeing" invisible magnetic fields and finding the strongest part of the magnet.  Most materials are household-available or inexpensive to buy.  Experiments have a section that explains the underlying scientific principles. 

+National Energy Information Center (NEIC), a service of the Energy Information Administration (EIA).  Energy Education Resources: Kindergarten Through 12th Grade. <http://www.eia.doe.gov/bookshelf/eer/kiddietoc.html>

Provides students and educators a list of generally available free or low-cost energy-related educational materials.

+Pielou, E.C.  2007.  The Energy of Nature. Chicago, IL: University Of Chicago Press

Explores energy's role in nature—how and where it originates, what it does, and what becomes of it. Draws on a wide range of scientific disciplines: physics, chemistry, and biology, earth sciences, as well as the author’s experience as a naturalist. 

+Robertson, William C. 2002 Stop Faking It! (Series). Arlington, VA: NSTA Press. 

See: Energy; Magnetism; Force and Motion; Air, Water, and Weather and others. 

Designed help clarify concepts by returning to basic principals in each content area so that teachers are confident and feel encouraged to carry out investigations with their students and assess their students understanding. Summarizes each chapter and suggests activities to show the basic concepts. Designed to be extremely accessible for all teachers.

+Scheckel, P.  2005.  The Home Energy Diet: How to Save Money by Making Your Home Energy Smart. Gabriola Island, British Columbia, Canada: New Society Publishers.

Written for an audience of homeowners, this book explains the concepts of home energy use and ways to measure efficiency and economize home energy costs.  

+Smith, A.  2001. Energy, Forces & Motion. (Usborne Internet-linked Library of Science) London: Usborne Publishing Ltd.  

Online resources tied directly to the text.  Series also includes: Animal World, Light, Sound & Electricity, Human Body, Mixtures & Compounds, Earth & Space, Materials and World of Plants.

Walker, N. (2007). Energy Revolution Series. New York: Crabtree Publishing Company. Ages 9-12.  Includes Harnessing Energy from the Sun, Hydrogen: Running on Water, and Biomass: Fueling Change.
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