RESOURCES

1. The following information is taken from the National Science Teachers Association (NSTA) website. It has excellent useful links to resources for science teachers.

http://www.nsta.org/recommendedsites/
Biology

*
Access Excellence: The National Health Museum: Access Excellence from Genetech, Inc. Genetech, Inc. 
*
Actionbioscience.org: An interesting teaching tool in all general biology subject areas. Articles by renowned scientists on the latest ideas. BioScience Productions, Inc. 
*
ALtruis Biomedical Network: A collection of biomedical/health sites containing information about human anatomy and physiology in health and disease, treatments, and therapies. ALtruis LLC 
*
American Society of Plant Biologists (ASPB): Promotes the growth and development of plant physiology, to encourage and publish research in plant physiology, and to promote the interests and growth of plant scientists in general. ASPB 
*
Anatomy Art Gallery: Student drawings of fossil birds and mammals from the Page Museum~La Brea Tar Pits, Los Angeles, California. Judith Nuno 
*
APSnet Education Center: Freely accessible information related to plant health and diseases. Specific K-12 section for teachers: monthly News and Views, illustrated glossary, labs, mentors, bulletin board. Additional useful materials in Introductory Plant Pathology section.  Editor: Gail Schumann 
*
BioChemLinks: Tutorials, study guides, problem sets, quizzes, lab protocols, science news articles, and teacher resources for biology, chemistry, biochemistry, molecular genetics, and biotechnology. Dyann K. Schmidel 
*
Biology Education Lectures: Immune system educational resources for high school and undergraduate biology students and teachers of life science. Howard Hughes Medical Institute 
*
Biology in Motion: Online activities for learning biology. Includes animated cartoons, evolution simulation, and "Organize-It," a unique drag-and-drop quiz for learning the categorical relationships among concepts. Leif Saul 
*
Biology Resource for High School Students and Teachers: Resource for high school teachers and students. CB Diver 
*
BioMEDIA ASSOCIATES: Explore the lives of whirling animals, examine the surface of a sea star, or discover the microscopic larva of marine animals. BioMEDIA's biology education website includes galleries on biology topics with dramatic photographs and animations. Try the Organism-of-the-month contest or browse a collection of downloadable teaching resources and an on-line catalog of BioMEDIA's instructional videos and CD-ROMs. David Denning 
*
BioMedia Associates Learning Resources: Biology learning Galleries featuring fascinating images and animations, organism identification quizzes, teacher resources, and information on instructional videos and CD-ROMs. BioMedia Associates 
*
Blazing a Genetic Trail: Families and scientists join in seeking the flawed genes that cause disease. Howard Hughes Medical Institute 
*
Blue Spruce Biological Supply, Inc.: Preserved and living specimens, glass & plastic labware, blank & prepared microscope slides plus kits & emtomology materials. Blue Spruce Biological Supply, Inc. 
*
Bone Images: Bone images that can be used in web pages, presentations, and student and teacher activities. Judith Nuno 
*
Boyce Thompson Institute for Plant Research: The Last Straw Project offers users an unique opportunity to design and carry out experiments in plant physiology, using a plant simulation model based on actual experimental parameters. In addition, there is an animated tutorial and on-line assessments for users to learn about plants, then check their understanding. This work was funded by the NSF Division of Elementary, Secondary, and Informal Education. Cornell University 
*
Butterflies 2000 - on the wings of freedom: Broad and comprehensive information about butterflies including an extraordinary high-speed shooting and scanning electron microscope pictures, additionally information about butterfly gardening, rearing, butterflies in legends, ... Extra chilrden's part with trick film, games and other butterfly-related activities. Stefanie Jegelka, Rhomel Chinsio, Stephanie Lau 
*
CELLS alive!: Award-winning site devoted to cell images and processes. The home page says "students and teachers are encouraged to incorporate individual images in class reports, projects, homework, and lectures." (Other use is protected by copyright.) Quill Graphics 
*
Center for Insect Science: Our objectives are to develop new integrated education materials that foster the use of live insects as teaching models and to offer teacher training in background information about arthropods and how to use them in the classroom. Both "Using Live Insects in Elementary Classrooms" and "Acres of Insects" are funded by grants from the National Institute of Health - Science Education Partnership Award. University of Arizona 
*
Center for Insect Science Education Outreach: The Univeristy of Arizona Center for Insect Science Education Outreach Program has developed 20 K-3 lesson plans that use live insects as teaching tools in classrooms. University of Arizona 
*
C-Fern: A Plant for Teaching and Research: C-Fern® is a special cultivar of the tropical fern Ceratopteris. It is a unique teacher and student-friendly teaching tool for the Biology classroom that is easy to grow and observe. Over a three-week period, it develops from a simple single-celled spore into a complex vascular plant with leaves and roots. This transition involves a wide variety of biological phenomena, including alternation of haploid and diploid generations, differentiation of distinct gametophyte sexes and fertilization by swimming sperm. Growing C-Fern is simple and inexpensive. It's adaptibility and reliability make it ideal for student investigations. T. Warne and L. Hickok 
*
Common Cold: Detailed information on the common cold with graphics, animations, and an extensive reference section.  Commoncold Inc. 
*
Composting in Schools: Composting in Schools Cornell University 
*
Current bioinformatics research projects: Biomolecules Harvard University 
*
Curriculum Resources: This website presents a series of lesson tutorials covering the anatomy of the fetal pig, clam, perch, grasshopper, plant anatomy, starfish embryology, mitosis, and heart anatomy. John Burroughs School 
*
Cytokines Online Pathfinder Encyclopaedia: 6600+ pages hypertexted encyclopaedia on cytokines, growth factors, and related biomedical subjects. Dr Horst Ibelgaufts 
*
David's Butterflies and Moths: Butterfy and moth life cycle, anatomy, mimicry, and observation techniques.  David Bell 
*
DNA from the Beginning: DNA From The Beginning is an animated, interactive primer on genetics and molecular biology. Dolan DNA Learning Center 
*
EveryBody Preventing HIV: Our website is a new resource for teachers, families, and health professionals that promotes educational strategies for preventing HIV and other sexually transmitted diseases among 5-9th grade students. This multipage site offers information on the research-based EveryBody curriculum including a FREE chapter and a FREE activity, as well as a regularly updated FAQ section. RAD Educational Programs 
*
Evolution--Selected Papers and Commentary: "To really understand evolution," the author (an NSTA member) says, "we must first understand the historical development of ideas on evolution. But to really understand its history, we must first understand evolution." This page can serve as an online primer. Donald Forsdyke 
*
Felid Taxon Advisory Group Education Page: Facts sheets and conservation data for endangered and threatened Cats around the world. The student section contains fact sheets appropriate for elementary and middle school students as well as photographs. Felid TAG 
*
Felid Taxon Advisory Group Website: A wealth of information on cats: fact sheets, conservation efforts, ongoing research and discussions. Includes "Just for Kids" section written by and for students. A good source for student research projects. "Talk to the Scientist" section lets students ask questions of research scientists and zoo staff working with wild cats. Felid TAG 
*
Flower Images: Flower images that can be used in web pages, presentations, and student and teacher activities. Judith Nuno 
*
Foraging With the "Wildman": Learn about the abundant edible and medicinal wild herbs, greens, berries, nuts, seeds, and mushrooms that grow throughout the USA with New York's favorite naturalist, "Wildman" Steve Brill.  Steve Brill 
*
Foundation for Biomedical Research: Explains why animal research is essential for progress in biomedical research. Refutes myths promoted by "animal rights" groups. Foundation for Biomedical Research 
*
Froguts- an Amazing Online Frog Dissection: A simulated interactive dissection of a frog that will keep you hopping for more. Utilizes Flash 5. It is also a SciLinks site. Richard Hill 
*
Funding Opportunities for Biomedical Sciences: Provides information for young biomedical scientists on fellowships and other funding support. Developed jointly by the Howard Hughes Medical Institute and the American Association for the Advancement of Science. American Association for Advancement of Science 
*
Genetic Science Learning Center: Explains genetics concepts and how they relate to our lives, including online activities, labs, experiments, and workshops for teachers and students. University of Utah 
*
Gorilla Foundation: Bringing interspecies communication to the public, in order to save gorillas, and inspire our children to create a better future for all species. The Gorilla Foundation 
*
Health-Science Education: Free curricular units and teaching ideas for biology and using the Internet. Health-Science, Inc 
*
Hilton Pond Center for Piedmont Natural History: Hilton Pond Center for Piedmont Natural History near York, South Carolina, is a nonprofit organization whose Mission is "to conserve plants, animals, birds, and other natural components of the Piedmont Region of the eastern United States through observation, scientific study, and education for students of all ages." The Center is the most active bird banding site in the Carolinas. The Center's website includes informative text and photographs of flora and fauna that can be found in most habitats in the eastern U.S. Included are descriptions of the Center's long-term bird banding research projects (including hummingbirds) and "This Week at Hilton Pond," a fascinating pictorial account of natural changes through the seasons. Teachers, students, parents, birders, and conservationists will find this site to be a rich source of information about all sorts of nature topics. Hilton Pond Center for Piedmont Natural History 
*
Human Anatomy lesson plans.: Human Anatomy Online - Over one hundred Java-powered illustrations of the human body and a series of anatomy lessons plans. Human Anatomy Online 
*
Human Genetics: A Worldwide Search for the Dominant Trait: Students can learn how some of their physical characteristics, or traits, are inherited by gathering information, from all over the world, about specific, easily seen human features. Stevens Institute of Technology 
*
Infrared Zoo: What do animals look like in the infrared. In this site you will actually "see" the differences between warm and cold blooded animals. You will also learn how animals use fur, feathers, and blubber to insulate themselves. Linda Hermans-Killam (NASA/IPAC/Caltech) 
*
Iowa State University Food Safety Project: This site has lessons, news, information, graphics, and quizzes related to food safety. Iowa State University 
*
John Glenn's Journey: John Glenn's incredible journey site uses animations to illustrate changes in bone mass, the cardiovascular system, and in sleep patterns experienced by astronauts and their parallels to people who are aging. Alliance for Aging Research 
*
John Snow--A Historical Giant in Epidemiology: The life and times of Dr. John Snow (1813-1858), a legendary figure in the history of public health, epidemiology and anesthesiology. Contains two of Snow's maps, published in his 1855 book. UCLA 
*
Journey North: Journey North engages students in a global study of wildlife migration. Annenberg/CPB Math & Science Project 
*
Lobster Lab: How Muscles Work: A virtual laboratory exploring how muscles often function in a system of levers, and using simple principles from physics to show how they work. St. Francis Xavier University 
*
MicrobeWorld: A portal to three Web sites on microbiology, one for kids (Microbe.org), one for educators (MicrobeLibrary.org) and one for general audiences (MicrobeWorld/mlc.org). It's microbial one-stop shopping. American Society for Microbiology 
*
Molecular Biology Experiments: LaboratoryExperiments.com posts experiments suitable for high school science laboratories and is designed for high school teachers and students. Scio Corporation 
*
Mrs. King's BioWeb: Help site for students and teachers in the field of science. Includes interactive links, teacher lesson plans, and resources. Kristin King 
*
Neuroscience for Kids: Resource for students and teachers interested in learning about the brain and nervous system. Eric H. Chudler, Ph.D.; Dept. Anesthesiology; UW 
*
Online Teaching of Genetics: NCI's Blackboard National Institutes of Health 
*
Photosynthesis, Energy, and Life: Creative, clearly written exploration of energy flows through living organisms. David Watson 
*
Project GROWS (Genetic Research on Western Salmon): This site provides protocols for high school students to use molecular techniques to do authentic genetic research on endangered salmon populations, as well as distinguishing Pacific native from non-native mussels. The protocols have been used successfully in over 30 schools. Student data can be contributed to the website and will be evaluated by fisheries scientists. Sources of equipment and supplies are provided on the site. Dr. Peter Wimberger 
*
Science2Discover: Children's Guide to Science and Biotechnology: This is an interactive site that sells science and biotechnology books that are fun and easy for children to understand. Both students and educators will enjoy learning many things related to genetics, including methods used in biotechnology, several medical and forensic cases to solve, and the latest genetic news. N. Celeste Bailey, Ph.D. 
*
Sea Bird and Forage Fish Research in Alaska: Covers a wide variety of research on seabirds, fish, marine mammals, and marine ecosystems, with emphasis on factors influencing marine animal populations, such as oil pollution, fisheries, and natural changes in the marine environment. The website is directed at students at the middle/high school and university levels and offers material for professional colleagues. USGS 
*
Sea Turtle Restoration Project: An educational resource on endangered sea turtles and actions visitors can take to help protect these gentle creatures and the marine environment. Sea Turtle Restoration Project 
*
Seeing, Hearing, and Smelling the World: Seeing, Hearing, and Smelling the World guides us on a journey into the fascinating world of the senses and the nervous system, where researchers are working to understand problems of great potential benefit. Howard Hughes Medical Institute
*
Shadow A Swan: Students track Tundra Swans on their migration from California to Utah and Alaska. Your class can participate for free. Learn about the behavior and habitat of the Tundra Swan. Utah Education Network 
*
Student Genome Project: Student Genome Project New York University 
*
Teach and Learn about Nature: Wild Inside Nature Programs Wild Inside Nature Programs 
*
The Albatross Project: Watch as scientists track ocean-going albatrosses in Hawaii. Wake Forest University 
*
The Bridge: Website designed for ocean sciences teachers. Includes information and links, lesson plans, research info, discussion opportunities. In need of TROLLS (Teacher Reviewers of On-Line Learning). Virginia Institute of Marine Science 
*
Tree of Life: A multi-authored, distributed Internet project containing information on phylogeny and biodiversity. University of Arizona 
*
Virtual Courseware for Science Education: An ongoing project dedicated to developing interactive Web-based activities for the Life and Earth Sciences. California State Los Angeles 
Chemistry

*
1001 Science and Chemistry Quiz Questions: Over 1000 free, interactive science and chemistry quiz questions per age group and topic for school and college students. a botha 
*
Adrian Dingle's Chemistry Pages: Complete regular and honors courses for my students at The Westminster Schools. Provides plenty of good information for GCSE, A level,and American High School topics. Adrian Dingle 
*
BioChemLinks: Tutorials, study guides, problem sets, quizzes, lab protocols, science news articles, and teacher resources for biology, chemistry, biochemistry, molecular genetics, and biotechnology. Dyann K. Schmidel 
*
Cavalcade Publishing: A chemistry resource for teachers. In addition to the usual bookstore stuff, it also has free labs, worksheets, and handouts for chemistry teachers. Since I'm a classroom teacher myself, I put up a bunch of free stuff in addition to the catalog so that teachers could get "something for nothing" just for visiting. Ian Guch 
*
Chemistry Carousel: A Trip Around the Carbon Cycle: Chemical Carousel is a web site designed to illustrate the nature of the carbon cycle by taking you on an amazing adventure.  ThinkQuest 
*
Chemistry Teacher Support Group: Take advantage of the evolving high school chemistry teacher staff development website established to provide training, collaboration, and resource sharing as well the high school chemistry teacher listserv, which allows collaboration among high school chemistry teachers both nationally and internationally. J. Flint Baumwirt 
*
CHF Educational Services Teacher Resources: Free online teaching resources dealing with the history of chemistry. Chemical Heritage Foundation 
*
Harry Clark's Chemistry Website: A good resource for all levels of high school chemistry, particularly AP. Jesuit High School - New Orleans 
*
Learning Matters of Chemistry: Quicktime movies of molecular models and atomic orbitals, a software library, on-line chemistry exercises, and more. Knowledge by Design 
*
Millard North AP Chemistry: This site has notes, practice problems, practice tests, chapter syllubi, and much more. Useful for teachers and students. Daryl Jahn 
*
Mr. Guch's Cavalcade o' Chemistry: A chemistry resource for teachers and students of chemistry. For students, there's the helpdesk, which has tutorial sections, practice worksheets, and some great links. For teachers, I've posted free handouts, worksheets, labs, and activities. Ian Guch 
*
Nuclear Chemistry and the Community: This website links the basic concepts of nuclear chemistry. We begin with Chadwick's discovery of the neutron and the rapid elucidation of the decay and fission of the heavy element atoms. From this science comes the realization that the energy produced can be used for weapons - a thought that crystalllizes just as world war seems imminent in 1939. Finally, we describe the chemistry of the heavy elemnts and show how isolation of uranium isotopes and the discovery and isolation of the synthetic element plutonium leads to weapons in the hands of the Allies and ends World War II.  Kennesaw State University 
*
Periodic Table on the Web: Print a copy of the periodic table, or use the chemputer to search on element properties. University of Sheffield, England 
*
RodsPages: Chemistry for UK A level examinations - hints, tips, articles, comment, and more. Dr Rod Beavon 
*
School Chemistry: School chemistry site aimed at high school level. Developed for the UK GCSE examinations. Colin France 
*
ScienceGeek.net: A website that supports high school chemistry and AP chemistry. It includes interactive practice activities and a molecule of the month. Andy Allan 
*
The Catalyst: The Catalyst is a valuable web resource for chemistry educators and students at the secondary/high school level. Michael Geyer 
*
The Macrogalleria: A comprehensive resource of polymer chemistry information written at an accessible level. Polymer Science Learning Center, University of Southern Mississippi 
*
The Science of Spectroscopy: This website guides students through a study of spectroscopy, beginning with an introduction to light and its properties, the electromagnetic spectrum, types of light both visible and invisible to the human eye, and the effects of light interaction with matter. The site includes descriptions of common spectroscopic analysis techniques, and applications of spectroscopy in consumer products, medicine and space science. Michael A. Rooke and Stewart L. Mader 
Physics

*
9-12 Month Fellowships for Science Teachers: The Fermi National Accelerator Laboratory Teacher Fellowship Program brings outstanding middle and high school teachers to Fermilab for a one-year sabbatical to participate in research in particle physics and to develop educational materials related to their experience. Please see our web site for program details. Dr. Ron Ray 
*
A Teacher's Guide to Plasma Science on the Web: This guide, designed by teachers for teachers, presents some of the best plasma-related education sites on the web, organized into categories that will help teachers discover the best way for them to teach about plasma. It also analyzes most of these sites in relation to the National Science Standards. Coalition for Plasma Science 
*
A World in Motion: A World in Motion combines the educational expertise of teachers with the engineering knowledge of industry professionals to get students in grades 4 through 8 excited about the laws of physics, motion, and flight through three hands-on, interactive programs.  SAE International 
*
Aerodynamics of Airplane Wings: Wings explained in Newtonian terms without dependence on Bernoulli's theorem. Gale Craig 
*
Astronomy 199/Physics 199 : Astronomy U188-199/Physics U754-199, "Directed Study--Black Holes" (Astro/Phys 199, for short), is a 2-credit University of Wisconsin/Independent Learning E-mail course that might be of interest to you and your students. Students in Astro/Phys 199 can enroll at any time, and have a year to complete the course. University of Wisconsin 
*
BridgePros: This site is dedicated to the Engineering, History & Construction of Bridges. It also includes a learning center. Bridgepros, LLC 
*
DOCTRONICS Educational Publishing: Free-access online textbook about electronics including practical work and projects. 'Beastie Zone' database of information about integrated circuits. Dr W D Phillips 
*
Exambot physics exams and problem sets: Exam-level problem browsable database with full solutions. Our exam generator can produce practice exams that replicate the requirements of your course. Exambot Educational Services 
*
Fiber Optic Testing Equipment Company: This commercial website offers a module for teaching fiber optics to science, electronics, etc., classes grade 7-12. There is also a self-study program on fiber optics for those interested in the subject in more depth. Fotec 
*
Fine Structure Constant, alpha: Solution to a 20th century mystery. Feynman's conjecture of a relation between alpha, the fine structure constant, and pi. The formula for alpha and some of its consequences. James G. Gilson
*
ForEST: This website provides information on energy - what it is, how it is transformed, how it is stored, etc. Our target audience is high school students and the general public.  Corporation for Public Access to Science and Technology 
*
Future Scientists and Engineers of America: FSEA is a national award winning program designed to encourge students grades 4th to 12th towards science and engineering. FSEA is an after-school program where student learn about math, science and engineering by becoming engineers and building real hands-on engineering projects. FSEA provides all project materials, plus the structure to start and maintain FSEA after-school clubs. FSEA 
*
Introductory Digital Electronics: Designed for a course in electronics for high school science students. It is also a part of an educational research project to investigate and stimulate the use of the hypermedia nature of the Internet to teach science. Hong Kong Institute of Education 
*
Multimedia Physics Studios: This subsite of The Physics Classroom is a collection of GIF animations and accompanying explanations of major physics concepts. The animations cover common physics principles discussed in a first-year high school physics course. Tom Henderson/Glenbrook South H.S. 
*
New Theory of Gravity -- A Brief Introduction: New gravity model by David W. Allan introduces an energy density component and diallel gravitational field lines as part of new Unified Field Theory. David W. Allan 
*
Physics Central: This is a feature physics magazine, filled with images and color and written at the level of high school physics. It describes the latest research and the people doing it, explains how things work, and provides daily updates on physics in the news. American Physical Society 
*
Physics Classroom: The Physics Classroom is an online physics tutorial written for high school physics students. The coverage of topics at The Physics Classroom coincides with the coverage of topics in the Physics 163 class at Glenbrook (Illinois) South High School in. Tom Henderson/Glenbrook South H.S. 
*
physicslessons.com: Devoted to Physics and Physical Science teachers and students. Jeff Whittaker 
*
PhysicsSongs.org: A searchable, categorized link list of all songs about physics. Walter F. Smith 
*
Playground Physics: A modular introduction to physics for students in grades 4-6 using common playground equipment. Mary Urquhart 
*
Science Education at Jefferson Labs: Science Education at Jefferson Lab deals with atoms and nuclear physics on the 6th-8th grade levels. Jefferson Lab 
*
Scotia Scientific: Scotia Scientific manufactures high quality, inexpensive science lab equipment for schools and homes. We manufacture quality equipment for physics, chemistry and electronic laboratories. Come and visit us at www.scotiascientific.com. Bob Mirtle 
*
Solar partners: Solar education package downloadable in nine languages. Aimed at 11- to 16-year-olds. Association Science Education 
2. Rough Science, a program of the Public Broadcasting Station (PBS), focusing on many scientific and engineering concepts and projects.

3. An excellent collection of links to teaching materials – books, kits, etc. can be found at http://www.teachervision.com/
4.  Intel® Teach to the Future is free, hands-on, practical training that will help teachers integrate information and communications technologies (ICT) into their teaching of the curriculum. http://www.intel.com/english/education/teach_programme.htm
5. Journal of Information Technology and Teacher Education

http://www.triangle.co.uk/jit/jit-2_2.htm
6. THE FUNDING GAP: Students who need the most get the least, http://www.edtrust.org/main/documents/investment.pdf
7. Ethe arth Science Educator, “Bringing NASA Earth Science Research Into the Classroom”, http://sdcd.gsfc.nasa.gov/ESD/edu/
ASSESSMENT

Performance Assessment for Science Teachers

http://www.usoe.k12.ut.us/curr/science/Perform/PAST5.htm
Interesting Papers/JOURNALS

The Preparation and Professional Development of Teachers, Executive Officer's Report, Bernard V. Khoury, Summer 2002, Announcer Vol. 32, No. 2
http://www.aapt.org/aaptgeneral/eoreport/sum02.html
Science Education Paradox – How can the same system produce scientific elites and illiterates?, David Goodstein, Technology Review, p90-91, September 2001

http://www.csubak.edu/~jlaughner/EDSE421/samesystemtwograds.html
Also look at his homepage http://www.its.caltech.edu/~dg/
Remarks, National Science Teachers Association Dr. John H. Marburger, III, Director, Office of Science and Technology Policy, San Diego, California, March 27, 2002

http://www.ostp.gov/html/02_04_24.html
Electronic Journal of Science Education, 

http://unr.edu/homepage/jcannon/ejse/ejsev2n3.html
For a report on standards based education in science from the Oregon Department of Education, see this link:

 http://www.ode.state.or.us/tls/science/tlsscience.pdf
