National Science Standards

CONTENT STANDARD A
ABILITIES NECESSARY TO DO SCIENTIFIC INQUIRY
IDENTIFY QUESTIONS AND CONCEPTS THAT GUIDE SCIENTIFIC INVESTIGATIONS. Students should formulate a testable hypothesis and demonstrate the logical connections between the scientific concepts guiding a hypothesis and the design of an experiment. They should demonstrate appropriate procedures, a knowledge base, and conceptual understanding of scientific investigations.

USE TECHNOLOGY AND MATHEMATICS TO IMPROVE INVESTIGATIONS AND COMMUNICATIONS. A variety of technologies, such as hand tools, measuring instruments, and calculators, should be an integral component of scientific investigations. The use of computers for the collection, analysis, and display of data is also a part of this standard. Mathematics plays an essential role in all aspects of an inquiry. For example, measurement is used for posing questions, formulas are used for developing explanations, and charts and graphs are used for communicating results.

FORMULATE AND REVISE SCIENTIFIC EXPLANATIONS AND MODELS USING LOGIC AND EVIDENCE. Student inquiries should culminate in formulating an explanation or model. Models should be physical, conceptual, and mathematical. In the process of answering the questions, the students should engage in discussions and arguments that result in the revision of their explanations. These discussions should be based on scientific knowledge, the use of logic, and evidence from their investigation.

COMMUNICATE AND DEFEND A SCIENTIFIC ARGUMENT. Students in school science programs should develop the abilities associated with accurate and effective communication. These include writing and following procedures, expressing concepts, reviewing information, summarizing data, using language appropriately, developing diagrams and charts, explaining statistical analysis, speaking clearly and logically, constructing a reasoned argument, and responding appropriately to critical comments.

UNDERSTANDINGS ABOUT SCIENTIFIC INQUIRY
· Scientists usually inquire about how physical, living, or designed systems function. Conceptual principles and knowledge guide scientific inquiries. Historical and current scientific knowledge influence the design and interpretation of investigations and the evaluation of proposed explanations made by other scientists.

· Scientists conduct investigations for a wide variety of reasons. For example, they may wish to discover new aspects of the natural world, explain recently observed phenomena, or test the conclusions of prior investigations or the predictions of current theories. 

· Scientists rely on technology to enhance the gathering and manipulation of data. New techniques and tools provide new evidence to guide inquiry and new methods to gather data, thereby contributing to the advance of science. The accuracy and precision of the data, and therefore the quality of the exploration, depends on the technology used. 

· Mathematics is essential in scientific inquiry. Mathematical tools and models guide and improve the posing of questions, gathering data, constructing explanations and communicating results. 

· Scientific explanations must adhere to criteria such as: a proposed explanation must be logically consistent; it must abide by the rules of evidence; it must be open to questions and possible modification; and it must be based on historical and current scientific knowledge. 

· Results of scientific inquiry--new knowledge and methods--emerge from different types of investigations and public communication among scientists. In communicating and defending the results of scientific inquiry, arguments must be logical and demonstrate connections between natural phenomena, investigations, and the historical body of scientific knowledge. In addition, the methods and procedures that scientists used to obtain evidence must be clearly reported to enhance opportunities for further investigation. 

CONTENT STANDARD C
THE CELL
· Cells have particular structures that underlie their functions. Every cell is surrounded by a membrane that separates it from the outside world. Inside the cell is a concentrated mixture of thousands of different molecules which form a variety of specialized structures that carry out such cell functions as energy production, transport of molecules, waste disposal, synthesis of new molecules, and the storage of genetic material.  

· Most cell functions involve chemical reactions. Food molecules taken into cells react to provide the chemical constituents needed to synthesize other molecules. Both breakdown and synthesis are made possible by a large set of protein catalysts, called enzymes. The breakdown of some of the food molecules enables the cell to store energy in specific chemicals that are used to carry out the many functions of the cell. 

· Cells store and use information to guide their functions. The genetic information stored in DNA is used to direct the synthesis of the thousands of proteins that each cell requires. 

· Cell functions are regulated. Regulation occurs both through changes in the activity of the functions performed by proteins and through the selective expression of individual genes. This regulation allows cells to respond to their environment and to control and coordinate cell growth and division. 

· Plant cells contain chloroplasts, the site of photosynthesis. Plants and many microorganisms use solar energy to combine molecules of carbon dioxide and water into complex, energy rich organic compounds and release oxygen to the environment. This process of photosynthesis provides a vital connection between the sun and the energy needs of living systems. 

· Cells can differentiate, and complex multicellular organisms are formed as a highly organized arrangement of differentiated cells. In the development of these multicellular organisms, the progeny from a single cell form an embryo in which the cells multiply and differentiate to form the many specialized cells, tissues and organs that comprise the final organism. This differentiation is regulated through the expression of different genes. 

· Multicellular animals have nervous systems that generate behavior. Nervous systems are formed from specialized cells that conduct signals rapidly through the long cell extensions that make up nerves. The nerve cells communicate with each other by secreting specific excitatory and inhibitory molecules. In sense organs, specialized cells detect light, sound, and specific chemicals and enable animals to monitor what is going on in the world around them. 

· Organisms have behavioral responses to internal changes and to external stimuli. Responses to external stimuli can result from interactions with the organism's own species and others, as well as environmental changes; these responses either can be innate or learned. The broad patterns of behavior exhibited by animals have evolved to ensure reproductive success. Animals often live in unpredictable environments, and so their behavior must be flexible enough to deal with uncertainty and change. Plants also respond to stimuli. 

· Behavioral biology has implications for humans, as it provides links to psychology, sociology, and anthropology.

http://www.nap.edu/readingroom/books/nses/html/6e.html#ps 

Illinois Standards

Middle/Junior High School:

11.A.3a  Formulate hypotheses that can be tested by collecting data.

11.A.3a  Formulate hypotheses that can be tested by collecting data.

11.A.3c  Collect and record data accurately using consistent measuring and recording techniques and media.

11.A.3e  Use data manipulation tools and quantitative (e.g., mean, mode, simple equa​tions) and representational methods (e.g., simulations, image processing) to analyze measurements.

11.A.3g  Report and display the process and results of a scientific investigation.

11.B.3a  Identify an actual design problem and establish criteria for determining the success of a solution.

11.B.3b  Sketch, propose and compare design solutions to the problem considering available materials, tools, cost effectiveness and safety.

13.A.3c  Explain what is similar and different about observational and experimental investigations.

13.B.3a  Identify and explain ways that scientific knowledge and economics drive technological development.

13.B.3c  Describe how occupations use scientific and technological knowledge and skills.

Early High School:

11.A.4a  Formulate hypotheses referencing prior research and knowledge.

11.A.4b  Conduct controlled experiments or simulations to test hypotheses.

11.A.4c  Collect, organize and analyze data accurately and precisely.

11.A.4f  Using available technology, report, display and defend to an audience conclusions drawn from investigations.

11.B.4a  Identify a technological design problem inherent in a commonly used product.

11.B.4b  Propose and compare different solution designs to the design problem based upon given constraints including available tools, materials and time.  

11.B.4d  Determine the criteria upon which the designs will be judged, identify advantages and disadvantages of the designs and select the most promising design.

13.A.4c  Describe how scientific knowledge, explanations and technological designs may change with new information over time

13.B.4a  Compare and contrast scientific inquiry and technological design as pure and applied sciences.

13.B.4b  Analyze a particular occupation to identify decisions that may be influenced by a knowledge of science.

Late High School:

11.B.5a  Identify a design problem that has practical applications and propose possible solutions, considering such constraints as available tools, materials, time and costs.

11.B.5b  Select criteria for a successful design solution to the identified problem.

11.B.5d  Choose a model and refine its design based on the test results.

13.B.5e  Assess how scientific and techno​logical progress has affected other fields of study, careers and job markets and aspects of everyday life.

http://www.isbe.state.il.us/ils/science/standards.htm
South Dakota Standards

Middle School:

6.N.2.1.  Students are able to pose questions that can be explored through scientific investigations.

6.S.1.1.  Students are able to describe how science and technology have helped society to solve problems.

6.P.3.1.  Students are able to identify types of energy transformations. 

6.A.4.1. Students are able to use concrete materials, graphs and algebraic statements to represent problem situations.

7.L.1.2.  Students are able to identify and explain the function of the human systems

and the organs within each system.

7.S.1.1. Students are able to find the mean, median, mode, and range of a set of data.

8.S.1.2. Students are able to use a variety of visual representations to display data to make comparisons and predictions.

High School:

9-12.L.1.1.  Students are able to relate cellular functions and processes to specialized structures within cells.
9-12.N.1.2.  Students are able to describe the role of observation and evidence in the development and modification of hypotheses, theories, and laws. 

9-12.S.1.1. Students are able to draw conclusions from a set of data.

9-12.S.1.3. Represent a set of data in a variety of graphical forms and draw conclusions

http://doe.sd.gov/contentstandards/science/newstandards.asp
