[image: image1.jpg]


[image: image2.jpg]


[image: image3.jpg]



The following resources are all free, available online, and can be emailed or printed out and distributed to STEM teachers.

Select STEM lesson plans, designed for middle and high school students: 
· The Structures of Life is an introduction to the world of "structural biology" - a branch of molecular biology that focuses on the shape of nucleic acids and proteins (the molecules that do most of the work in our bodies). Learn about the structures and roles of proteins, tools used to study protein shapes, how proteins are used in designing new medications (for AIDS and arthritis), and what structural biology reveals about all life processes. Find out about careers in biomedical research. (National Institute of General Medical Sciences, National Institutes of Health). http://publications.nigms.nih.gov/structlife/ 
· Inside the Cell explores the smallest form of life: the cell. Discover what's happening inside your body. See basic structures that let your cells accomplish their tasks. Learn about functions shared by virtually all cells: making fuel and proteins, transporting materials, and disposing of wastes. Find out how cells specialize to get their unique jobs done -- and how cells reproduce, age, and die. (National Institute of General Medical Sciences, National Institutes of Health). http://publications.nigms.nih.gov/insidethecell/
· Engineering Is Elementary provides lessons and overviews on acoustical engineering, agricultural engineering (insects), civil engineering (balance and forces), environmental engineering (water), industrial engineering (simple machines), materials engineering (earth materials), mechanical engineering (air and weather). (Museum of Science, National Science Foundation). http://legacy.mos.org/eie/
· Exploring Magnetism is a series of lessons on solar wind, solar flares, space weather, electromagnetism, and earth's magnetism. Map magnetic fields in your environment. Experiment with compass needles and circuits, electric currents and magnets, a jump rope generator, and induction in an aluminum can. Find out about sunspots, time zone math, magnetic reversals, the magnetosphere, and auroras. (Center for Science Education, National Aeronautics and Space Administration). http://cse.ssl.berkeley.edu/SegwayEd/lessons/exploring_magnetism/
· Bioed Online features lessons on the water cycle and global warming, the X chromosome, sleep and daily rhythms, muscles and bones, and food and fitness. Experts offer presentations (streaming videos) on classification, cloning, viruses, infectious diseases, animal behavior, Mendelian genetics, genomes, sleep and performance, body systems, childhood obesity, asthma, ecosystems, populations, nutrition and energy, and more. Articles discuss biology news -- stem cells, bird flu, and more. (Baylor College of Medicine). http://www.bioedonline.org/resources/index.cfm?parentCategory=215 
· Data in the Classroom provides curriculum guides for using real scientific data to investigate earth processes. Each guide focuses on a topic (sea level, water quality, and El Niño) and starts with a question: How are sea levels monitored and measured? How is water quality monitored? How does El Niño really work? (National Oceanic and Atmospheric Administration). http://www.dataintheclassroom.org/
· Earth and Environmental Science: Research Overview examines questions that scientists are pursuing: What part do we play in earth's changing climate? What can rock layers tell us about earth's history? How can we understand the forces that lead to earthquakes and volcanoes? How can organisms live without sunlight? How do long-term changes affect earth's ecosystems? (National Science Foundation). http://www.nsf.gov/news/overviews/earth-environ/index.jsp
· Activity-Based Physics presents "thinking problems" for physics topics: vectors, kinematics, momentum, circular motion, universal gravitation, sound, energy, temperature, and circuits. Problems include designing a roller coaster, riding a bicycle efficiently, tailgating, tuning a radio, electrical safety, and how bats and dolphins "see" with sound (echolocation). (University of Maryland Physics Education Research Group, National Science Foundation). http://www.physics.umd.edu/rgroups/ripe/perg/abp/ 
· Balanced Assessment offers over 300 mathematics assessment tasks for grades K-12. Topics and activities include averages, addition, area, batting orders, bicycle rides, chance of rain, chance of survival, cheetah's lunch, classroom groups, cost of living, dart boards, detective stories, Fermi estimates, genetic codes, gestation and longevity, graphing, gravity, intersections, logarithms, oil consumption, rectangles, rising prices, squares and circles, stock market, triangles, volume, and more. (The Concord Consortium, National Science Foundation). http://balancedassessment.concord.org/tasksalpha.html 
· From Stargazers to Starships is a self-contained book-on-the-web course on basic astronomy, Newtonian mechanics, the sun (and associated physics), and spaceflight and spacecraft. (National Aeronautics and Space Administration). http://www-spof.gsfc.nasa.gov/stargaze/Sintro.htm
Interactive websites, that allow for a visual and streamlined process for students to learn (some of these can accommodate lower bandwidth):
· Genetic Science Learning Center features animations and activities for learning about DNA, cells, and other topics in genetics and bioscience. Build a DNA molecule. Transcribe and translate a gene. See why a firefly's tail glows. Use DNA evidence to solve a mystery. Extract DNA from wheat germ and see real DNA. Find out how genetics are being used to save endangered species. Learn about stem cells, addiction, gene therapy, cloning, and genetically modified food. (University of Utah, National Institutes of Health). http://learn.genetics.utah.edu/ 
· Microscope Imaging Station shows what blood is, what happens when the immune system goes awry, what are stem cells are, and more. See videos exploring cell structure and function, cell development and motility, plankton, plants, and protozoa. Learn how the sea urchin helps us understand genes, reproduction, and cancer. (Exploratorium). http://www.exploratorium.edu/imaging-station/index.php 
· Biology explores biological molecules, self-assembly, and DNA. Zoom in on the macromolecules from which living things are made. Discover how, on the molecular level, things can assemble themselves. Learn how genetic information stored in DNA is read by cells and used to build proteins that cells need. Find out about protein folding, protein-substrate docking, and the important role of shapes and charges in self assembly. (Concord Consortium, National Science Foundation). http://mw.concord.org/modeler/showcase/biology.html 
· Amazing Space consists of web-based educational presentations for young children about space, which were developed at the Space Telescope Science Institute. Teachers teamed up with scientists and engineers from the institute and staff members from the Office of Public Outreach to develop interactive lessons. All lessons include spectacular photographs taken by the Hubble Space Telescope and many high quality graphics, videos, and animation designed to enhance student understanding and interest. (National Aeronautics and Space Administration). http://amazing-space.stsci.edu/ 
· NASA Science looks at NASA's past, present, and future missions. It includes interactive tables and searches for earth, heliophysics, planetary, and astrophysics missions; information about dark matter and dark energy, planets around other stars, climate change, Mars, and space weather; science questions for NASA science missions; a "citizen scientist" page of resources to help citizens engage in scientific investigation; and expanded "For Educators" and "For Kids" pages. (National Aeronautics and Space Administration). http://nasascience.nasa.gov/ 
· Solar Eclipse explains what to look for during a solar eclipse, how to create a pinhole projector (for safely viewing an eclipse), why eclipses happen, a world map of future eclipses, and archives of webcasts of past eclipses in Greece (2004), the U.S. (2002), and more. (Exploratorium, National Aeronautics and Space Administration). http://www.exploratorium.edu/eclipse/index.html
Websites leading to further educational resources, for both students and teachers:
· Smithsonian Education Lesson Plans is a huge, searchable database.  The left bar titled “Find Lesson Plans” lets you search by subcategory (i.e. Botany, or Space & Flight) and school grade.  Smithsonian lesson plans emphasize inquiry-based learning using primary sources and museum collections. Each plan is print-friendly and provides you with all the materials you need—photographs, reproductions, handouts, activities, suggested strategies, standards information, and additional online resources.  Teachers can even find lesson plans for subjects outside of STEM. (Smithsonian Institute). http://www.smithsonianeducation.org/educators/lesson_plans/lesson_plans.html 

· Science and Nature is filled with games and do-it-yourself science projects for students in subjects as diverse as moon exploration, human anatomy, building your own light bulb, and climate change.  (Smithsonian Institute). http://www.smithsonianeducation.org/students/explore_by_topic/science_nature.html 
· Essential Science for Teachers Courses are designed to help K–6 teachers gain an understanding of some of the bedrock science concepts they need to teach today’s standards-based curricula. The series of courses includes Life Science, Earth and Space Science, and Physical Science.  (Smithsonian Institute, Harvard University).   http://www.cfa.harvard.edu/sed/projects/ess.html 

For anyone interested in what life is like in science and engineering:
· Video Profiles of Scientists and Engineers helps students understand: What's it like to be a scientist or engineer? What do they do all day? Watch an electrical engineer, an exercise scientist, a biomedical engineer, and others show us what they're doing to solve problems and invent the future. (Science360, National Science Foundation). http://science360.gov/series/Profiles+of+Scientists+and+Engineers/711d5cab-8416-40f7-9297-099c1f37a9bd
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