Biology
Teaching Tools for all subjects: 

· http://school.discovery.com/teachingtools/teachingtools.html:  lesson planner, worksheet generator, quiz center, puzzlemaker, clip art gallery. 

Ask an Expert and get real-people help:

· http://www.allexperts.com/ 

· http://njnie.dl.stevens-tech.edu/askanexpert.html 

· http://www.awesomelibrary.org/Office/Main/Involving_Students/Ask_a_Question.html
· http://k12science.ati.stevens-tech.edu/askanexpert_science_math.html
· http://k12science.ati.stevens-tech.edu/curriculum/aska/science.html
· http://www.cln.org/int_expert.html


BIO.1
The student will plan and conduct investigations in which

a) observations of living organisms are recorded in the lab and in the field;

b) hypotheses are formulated based on direct observations and information from scientific literature;

c) variables are defined and investigations are designed to test hypotheses;

d) graphing and arithmetic calculations are used as tools in data analysis;

e) conclusions are formed based on recorded quantitative and qualitative data;

f) sources of error inherent in experimental design are identified and discussed;

g) validity of data is determined;

h) chemicals and equipment are used in a safe manner;

i) appropriate technology including computers, graphing calculators, and probeware, is used for gathering and analyzing data and communicating results;

j) research utilizes scientific literature;

k) differentiation is made between a scientific hypothesis and theory;

l) alternative scientific explanations and models are recognized and analyzed; and

m) a scientific viewpoint is constructed and defended (the nature of science)
· http://www.ciese.org/curriculum/waterproj/index.shtml: Students will team up around the globe to test fresh water. Join in this collaborative project, comparing the water quality of your local river, stream, lake or pond with other fresh water sources around the world. The focus of the project is:  To assess the quality of water based on physical characteristics and chemical substances.  To look for relationships and trends among the data collected by all project participants. 
· http://www.pen.k12.va.us/VDOE/Instruction/Math/algbiol.pdf: Graphing Calculator Activities: “Foxes & Rabbits”p.1; “Punnett Squares using Matrices”p.11; “Genetics: What is the Chance?”p.26; “Weights & Drug Doses”p.32; “You Gotta Have Heart”p.40; “The Hermit’s Epidemic”p.47; “What’s the Change?”p.53; “Flapping Gills”p.59; “Brain Storm”p.64; “Hanging Around the Lake”p.70; “Let There Be Light”p.73; “Bear With Us”p.77; “Deer & Human Population Study”p.81; “Examination of Hardy-Weinberg Theorem”p.83.

· http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=12&DocID=36: To develop an understanding of why skepticism is important in science by looking at actual scientific studies regarding the effect of playing Mozart's music to infants.
BIO.2
The student will investigate and understand the history of biological concepts. Key concepts include

a) evidence supporting the cell theory;

b) scientific explanations of the development of organisms through time (biological evolution);

c) evidence supporting the germ theory of infectious disease;

d) development of the structural model of DNA; and

e) the collaborative efforts of scientists, past and present.

· http://www.si.edu/resource/faq/nmnh/ecology.htm: (Smithsonian Institution Site).

· http://www.pen.k12.va.us/VDOE/Instruction/Math/algbiol.pdf: Graphing Calculator Activities: “Weights & Drug Doses”p.32; “Brain Storm”p.64; “Hanging Around the Lake”p.70.

BIO.3
The student will investigate and understand the chemical and biochemical principles essential for life. Key concepts include

a) water chemistry and its impact on life processes;

b) the structure and function of macromolecules;

c) the nature of enzymes; and

d) the capture, storage, transformation, and flow of energy through the processes of photosynthesis and respiration.

· http://www.si.edu/resource/faq/nmnh/ecology.htm: (Smithsonian Institution Site).

· http://www.ciese.org/curriculum/waterproj/index.shtml: Students will team up around the globe to test fresh water. Join in this collaborative project, comparing the water quality of your local river, stream, lake or pond with other fresh water sources around the world. The focus of the project is:  To assess the quality of water based on physical characteristics and chemical substances.  To look for relationships and trends among the data collected by all project participants. 

· http://www.pen.k12.va.us/VDOE/Instruction/Math/algbiol.pdf: Graphing Calculator Activities: “What’s the Change?”p.53; “Hanging Around the Lake”p.70.

BIO.4
The student will investigate and understand relationships between cell structure and function. Key concepts include

a) characteristics of prokaryotic and eukaryotic cells;

b) exploring the diversity and variation of eukaryotes;

c) similarities between the activities of a single cell and a whole organism; and

d) the cell membrane model (diffusion, osmosis, and active transport).

· http://www.si.edu/resource/faq/nmnh/ecology.htm: (Smithsonian Institution Site).

· http://www.pen.k12.va.us/VDOE/Instruction/Math/algbiol.pdf: Graphing Calculator Activities: “How Big is That Cell?”p.18; “Weights & Drug Doses”p.32; “Hanging Around the Lake”p.70.

BIO.5
The student will investigate and understand life functions of archaebacteria, monerans (eubacteria), protists, fungi, plants, and animals including humans. Key concepts include

a) how their structures and functions vary between and within the kingdoms;

b) comparison of their metabolic activities;

c) analyses of their responses to the environment;

d) maintenance of homeostasis;

e) human health issues, human anatomy, body systems, and life functions; and

f) how viruses compare with organisms.

· http://www.si.edu/resource/faq/nmnh/ecology.htm: (Smithsonian Institution Site).

· http://www.pen.k12.va.us/VDOE/Instruction/Math/algbiol.pdf: Graphing Calculator Activities: “Foxes & Rabbits”p.1; “Weights & Drug Doses”p.32; “You Gotta Have Heart”p.40; “The Hermit’s Epidemic”p.47; “Flapping Gills”p.59; “Hanging Around the Lake”p.70.


· http://www.mnh.si.edu/education/edu_pdfs/resource_guide.pdf: List of books and websites for educators covering every continent’s mammalian fauna.  Notes on reading level and the special strengths and weaknesses of each resource.

· http://nmnhgoph.si.edu/msw/: Mammal Species of the World (MSW), from Smithsonian Natural History Museum: Division of Mammals.

· http://www.dnaftb.org/dnaftb/: Animated primer on the basics of DNA, genes, and heredity.

BIO.6
The student will investigate and understand common mechanisms of inheritance and protein synthesis. Key concepts include

a) cell growth and division;

b) gamete formation;

c) cell specialization;

d) prediction of inheritance of traits based on the Mendelian laws of heredity;

e) genetic variation (mutation, recombination, deletions, additions to DNA);

f) the structure, function, and replication of nucleic acids (DNA and RNA);

g) events involved in the construction of proteins;

h) use, limitations, and misuse of genetic information

i) exploration of the impact of DNA technologies.

· http://www.si.edu/resource/faq/nmnh/ecology.htm: (Smithsonian Institution Site).

· http://www.ciese.org/curriculum/genproj/index.html: Human Genetics- a global collaborative project 

· http://www.pen.k12.va.us/VDOE/Instruction/Math/algbiol.pdf: Graphing Calculator Activities: “Punnett Squares using Matrices”p.11; “How Big is That Cell?”p.18; “Genetics: What is the Chance?”p.26; “Examination of Hardy-Weinberg Theorem”p.83.

BIO.7
The student will investigate and understand bases for modern classification systems. Key concepts include

a) structural similarities among organisms;

b) fossil record interpretation;

c) comparison of developmental stages in different organisms;

d) examination of biochemical similarities and differences among organisms; and

e) systems of classification that are adaptable to new scientific discoveries.

· http://www.si.edu/resource/faq/nmnh/ecology.htm: (Smithsonian Institution Site).

· http://www.pen.k12.va.us/VDOE/Instruction/Math/algbiol.pdf: Graphing Calculator Activities: “Hanging Around the Lake”p.70

· http://www.mnh.si.edu/education/edu_pdfs/resource_guide.pdf: List of books and websites for educators covering every continent’s mammalian fauna.  Notes on reading level and the special strengths and weaknesses of each resource.

· http://nmnhgoph.si.edu/msw/: Mammal Species of the World (MSW), from Smithsonian Natural History Museum: Division of Mammals 
BIO.8
The student will investigate and understand how populations change through time. Key concepts include

a) evidence found in fossil records;

b) how genetic variation, reproductive strategies, and environmental pressures impact the survival of populations;

c) how natural selection leads to adaptations;

d) emergence of new species; and

e) scientific explanations for biological evolution.

· http://www.si.edu/resource/faq/nmnh/ecology.htm: (Smithsonian Institution Site).

· http://www.ucmp.berkeley.edu/diapsids/extinction.html: Explore current and exciting research into the biology of dinosaurs. Were they warm-blooded? Why did they go extinct? Are dinosaurs related to birds, or are they reptiles (or are both true)?  All this and more such as Signor-Lipps Effect; K-T extinction!
· http://www.pen.k12.va.us/VDOE/Instruction/Math/algbiol.pdf: Graphing Calculator Activities: “Foxes & Rabbits”p.1; “Brain Storm”p.64; “Survivalist”p.67; “Let There Be Light”p.73; “Bear With Us”p.77; “Deer & Human Population Study”p.81; “Examination of Hardy-Weinberg Theorem”p.83.

· http://www.mnh.si.edu/education/edu_pdfs/resource_guide.pdf: List of books and websites for educators covering every continent’s mammalian fauna.  Notes on reading level and the special strengths and weaknesses of each resource.

· http://nmnhgoph.si.edu/msw/: Mammal Species of the World (MSW), from Smithsonian Natural History Museum: Division of Mammals

· http://www.ciese.org/curriculum/popgrowthproj/information.html: This series of activities explores the environmental and mathematical aspects of population growth. Using archived census and demographic data as well as up-to-the-minute population estimates from the U.S. Census Bureau, students will learn how to model population growth and study the implications of a changing population. 

BIO.9
The student will investigate and understand dynamic equilibria within populations, communities, and ecosystems. Key concepts include

a) interactions within and among populations including carrying capacities, limiting factors, and growth curves;

b) nutrient cycling with energy flow through ecosystems;

c) succession patterns in ecosystems;

d) the effects of natural events and human activities on ecosystems; and

e) analysis of the flora, fauna, and microorganisms of Virginia ecosystems including the Chesapeake Bay and its tributaries.

· http://www.si.edu/resource/faq/nmnh/ecology.htm: (Smithsonian Institution Site).

· http://www.pen.k12.va.us/VDOE/Instruction/Math/algbiol.pdf: Graphing Calculator Activities: “Foxes & Rabbits”p.1; “Brain Storm”p.64; “Hanging Around the Lake”p.70; “Let There Be Light”p.73; “Bear With Us”p.77; “Deer & Human Population Study”p.81.

[image: image1.png]



