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	NSTA 2004 Standard
	New York State Teacher Certification Examination (NYSTCE) Test Framework (June 2003)* Elements 

	1a. Content–Biology. Teachers of science understand and can articulate the knowledge and practices of contemporary science. They can interrelate and interpret important concepts, ideas, and applications in their fields of licensure; and can conduct scientific investigations. To show that they are prepared in content, teachers of science must demonstrate that they 

(a) understand and can successfully convey to students the major concepts, principles, theories, laws, and interrelationships of their fields of licensure and supporting fields as recommended by the National Science Teachers Association; 

[See list on page 19 below]


	Bio 2. Cell Biology and Biochemistry

Bio 2.07 Understand cell structure and function, the dynamic nature of cells, and the uniqueness of different types of cells.

Bio 2.08 Understand chemistry and biochemistry to analyze the role of biologically important elements and compounds in living organisms.

Bio 2.09 Understand the raw materials, products, and significance of photosynthesis and cellular respiration and the relationships of these processes to cell structure and function.

Bio 2.10 Understand the structure and function of DNA and RNA

Bio 2.11 Understand the procedures involved in the isolation, manipulation, and expression of genetic materials and the application of genetic engineering in basic and applied research.

Bio 2.12 Understand the cell cycle, the stages and end products of meiosis and mitosis, and the role of cell division in unicellular and multicellular organisms.

Bio 3. Genetics & Evolution

Bio 3.13 Understand concepts, principles, and applications of classical and molecular genetics.

Bio 3.14 Understand the principles of population genetics and the interaction between heredity and the environment, and apply this knowledge to problems involving populations.

Bio 3.15 Understand hypotheses about the origins of life, evidence supporting evolution, and evolution as a unifying theme in biology.

Bio 3.16 Understand the mechanisms of evolution.

Bio 3.17 Understand the principles of taxonomy and the relationship between taxonomy and the history of evolution.

Bio 4. Biological Unity and Diversity and Life Processes

Bio 4.18 Understand the unity and diversity of life, including common structures and functions.

Bio 4.19 Understand the general characteristics, functions, and adaptations of prions, viruses, bacteria, protoctists (protists), and fungi.

Bio 4.20 Understand the general characteristics, life functions, and adaptations of plants.

Bio 4.21 Understand the general characteristics, life functions, and adaptations of animals.

Bio 5. Human Biology 

Bio 5.22 Understand the structures and functions of the human skeletal, muscular, and integumentary systems; common malfunctions of these systems; and their homeostatic relationships within the body.

Bio 5.23 Understand the structures and functions of the human respiratory and excretory systems, common malfunctions of these systems, and their homeostatic relationships within the body.

Bio 5.24 Understand the structures and functions of the human circulatory and immune systems, common malfunctions of these systems, and their homeostatic relationships within the body.

Bio 5.25 Understand human nutrition and the structures and functions of the human digestive system and accessory organs, common malfunctions of the digestive system, and its homeostatic relationships within the body.

Bio 5.26 Understand the structures and functions of the human nervous and endocrine systems, common malfunctions of these systems, and their homeostatic relationships within the body.

Bio 5.27 Understand the structures and functions of the human reproductive systems, the processes of embryonic development, common malfunctions of the reproductive systems, and their homeostatic relationships within the body.

Bio 6. Ecology

Bio 6.28 Understand the characteristics of populations and communities and use this knowledge to interpret population growth and interactions of organisms within an ecosystem.

Bio 6.29 Understand the development and structure of ecosystems and the characteristics of major biomes.

Bio 6.30 Understand the connections within and among the biogeochemical cycles and analyze their implications for living things.

Bio 6.31 Understand concepts of human ecology and the impact of human decisions and activities on the physical and living environment.

	1a. Content–Chemistry. Teachers of science understand and can articulate the knowledge and practices of contemporary science. They can interrelate and interpret important concepts, ideas, and applications in their fields of licensure; and can conduct scientific investigations. To show that they are prepared in content, teachers of science must demonstrate that they 

(a) understand and can successfully convey to students the major concepts, principles, theories, laws, and interrelationships of their fields of licensure and supporting fields as recommended by the National Science Teachers Association; 

[See list on page 20 below]

	Che 2. Matter & Atomic Structure

Che 2.07 Understand the concept of matter, and analyze chemical and physical properties of and changes in matter. 

Che 2.08 Understand the various models of atomic structure, the principles of quantum theory, and the properties and interactions of subatomic particles. 

Che 2.09 Understand the organization of the periodic table.

Che 2.10 Understand the kinetic molecular theory, the nature of phase changes, and the gas laws. 

Che 2.11 Understand the process of nuclear transformation. 

Che 3. Energy, Chemical Bonds & Molecular Structure

Che 3.12 Understand the principles of calorimetry. 

Che 3.13 Understand thermodynamics and energy relationships in chemical bonding and chemical reactions. 

Che 3.14 Understand the types of bonds between atoms (ionic, covalent, and metallic bonds), the formation of these bonds, and properties of substances containing the different bonds. 

Che 3.15 Understand the types of intermolecular forces and properties of substances containing the different forces between molecules. 

Che 3.16 Understand the nomenclature and structure of inorganic and organic compounds. 

Che 4. Chemical Reactions

Che 4.17 Understand factors that affect reaction rates and methods of measuring reaction rates. 

Che 4.18 Understand the principles of chemical equilibrium. 

Che 4.19 Understand the theories, principles, and applications of acid-base chemistry. 

Che 4.20 Understand redox reactions and electrochemistry. 

Che 4.21 Understand the nature of organic reactions.

Che 5. Stoichiometry & Solutions

Che 5.22 Understand the mole concept. 

Che 5.23 Understand the relationship between the mole concept and chemical formulas. 

Che 5.24 Understand the relationships expressed in chemical equations. 

Che 5.25 Understand the properties of solutions and colloidal suspensions, and analyze factors that affect solubility. 

Che 6. Interactions of Chemistry & the Environment

Che 6.26 Understand industrial and household chemistry. 

Che 6.27 Understand the applications of nuclear reactions. 

Che 6.28 Understand factors and processes related to the release of chemicals into the environment. 



	1a. Content–Earth/Space Science. Teachers of science understand and can articulate the knowledge and practices of contemporary science. They can interrelate and interpret important concepts, ideas, and applications in their fields of licensure; and can conduct scientific investigations. To show that they are prepared in content, teachers of science must demonstrate that they 

(a) understand and can successfully convey to students the major concepts, principles, theories, laws, and interrelationships of their fields of licensure and supporting fields as recommended by the National Science Teachers Association; 

[See list on page 21 below]

	Esc 2. Space Systems

Esc 2.08 Understand the structure, composition, and features of Earth, the Moon, and the Sun. 

Esc 2.09 Understand the interactions among the components of the Earth, Moon, and Sun system (including energy transmission and absorption). 

Esc 2.10 Understand the scale and organization of the solar system, the role of gravity in the solar system, and characteristics of the bodies within the solar system. 

Esc 2.11 Understand the properties, motions, and life cycles of stars and the methods and technology used to study them. 

Esc 2.12 Understand evidence regarding the origin, age, size, structure, scale, and motions of the universe, the Milky Way galaxy, and the solar system. 

Esc 3. Atmospheric Systems

Esc 3.13 Understand the composition, structure, and properties of Earth's atmosphere and the mechanisms and effects of energy transfer involving the Earth- atmosphere system. 

Esc 3.14 Understand the properties of water, conditions in the atmosphere that result in phase changes, and the energy relationships of phase changes to cloud formation and precipitation. 

Esc 3.15 Understand characteristics of weather systems and local weather, the relationship between them, and the methods and instruments used to collect and display weather data. 

Esc 3.16 Understand the impact of weather on humans and the principles and technology of weather forecasting. 

Esc 3.17 Understand the locations and characteristics of Earth's major climatic regions and analyze factors that affect local climate and the relationship between weather and climate. 

Esc 3.18 Understand the impact of human activities and natural processes on the atmosphere, theories about the long-range effects of human activities on global climate, and methods of controlling and minimizing these effects. 

Esc 4. Geological Systems

Esc 4.19 Understand geochemical systems, the processes of mineral and rock formation, and the characteristics of different types of minerals and rocks and the methods used to identify and classify them. 

Esc 4.20 Understand the structure of Earth, the dynamic forces that shape its surface, theories and evidence of crustal movements, and the effects of crustal movements on landscapes. 

Esc 4.21 Understand weathering-erosional-depositional processes that change Earth's surface and the relation between these processes and landscape development. 

Esc 4.22 Understand characteristics of the major geologic time divisions and theories and supporting evidence regarding Earth's geologic history and the evolution of life. 

Esc 5. Water Systems

Esc 5.23 Understand the processes by which water moves through the hydrologic cycle, and use this knowledge to analyze local water budgets. 

Esc 5.24 Understand the processes by which water moves on and beneath Earth's surface. 

Esc 5.25 Understand the structure, composition, and properties of Earth's oceans and the causes and properties of currents and waves. 


	1a. Content–Physics. Teachers of science understand and can articulate the knowledge and practices of contemporary science. They can interrelate and interpret important concepts, ideas, and applications in their fields of licensure; and can conduct scientific investigations. To show that they are prepared in content, teachers of science must demonstrate that they 

(a) understand and can successfully convey to students the major concepts, principles, theories, laws, and interrelationships of their fields of licensure and supporting fields as recommended by the National Science Teachers Association; 

[See list on page 22 below]

	Phy 2. Mechanics & Thermodynamics

Phy 2.06 Understand concepts related to motion in one and two dimensions, and apply this knowledge to solve problems that require the use of algebra, trigonometry, and graphing. 

Phy 2.07 Understand characteristics of forces and methods used to measure force, and solve problems involving forces. 

Phy 2.08 Understand and apply the laws of motion (including relativity) and conservation of momentum. 

Phy 2.09 Understand and apply the principle of conservation of energy and the concepts of energy, work, and power. 

Phy 2.10 Understand the characteristics of circular motion, simple harmonic motion, and other periodic motion, and solve problems involving these types of motion. 

Phy 2.11 Understand and apply the principles and laws of thermodynamics. 

Phy 3. Electricity & Magnetism
Phy 3.12 Understand characteristics and units of electric charge, electric fields, electric potential, and capacitance; and apply principles of static electricity to problems involving Coulomb's law and electric field intensity. 

Phy 3.13 Understand and analyze characteristics of DC circuits. 

Phy 3.14 Understand magnets, electromagnets, and magnetic fields; the effects of magnetic fields on moving electric charges; and the applications of electromagnetism. 

Phy 3.15 Understand and apply the principles of electromagnetic induction and AC circuits. 

Phy 4. Waves, Sound & Light 

Phy 4.16 Understand the properties and behavior of waves. 

Phy 4.17 Understand and apply knowledge of the characteristics, production, and transmission of sound waves. 

Phy 4.18 Understand the production and characteristics of electromagnetic waves. 

Phy 4.19 Understand and apply the characteristics of reflective and refractive devices. 

Phy 5. Quantum Theory & the Atom

Phy 5.20 Understand the dual nature of light and matter. 

Phy 5.21 Understand physical models of atomic structure and the nature of elementary particles. 

Phy 5.22 Understand the standard model of particle physics. 

Phy 5.23 Understand the principles of radioactivity and nuclear reactions and their applications. 



	1b. Content. Teachers of science understand and can articulate the knowledge and practices of contemporary science. They can interrelate and interpret important concepts, ideas, and applications in their fields of licensure; and can conduct scientific investigations. To show that they are prepared in content, teachers of science must demonstrate that they 
(b) understand and can successfully convey to students the unifying concepts of science delineated by the National Science Education Standards

[The unifying concepts of science delineated by the National Science Education Standards are:

· Systems, order, and organization; 

· Evidence, models, and explanation; 

· Change, constancy, and measurement; 

· Evolution and equilibrium; and

· Form and function.]

	LAST 1.05 Understand the historical development and cultural contexts of mathematics, science, and technology; the relationships and common themes that connect mathematics, science, and technology; and the impact of mathematics, science, and technology on human societies. 



	
	Bio 1.01 Understand the relationships and common themes that connect mathematics, science, and technology. For example:

· analyzing similarities among systems in mathematics, science, and technology (e.g., stability, equilibrium) 

· applying concepts and theories from mathematics and other sciences to a biological system 

Bio 1.03 Understand the process of scientific inquiry and the role of observation, experimentation, and communication in explaining natural phenomena.

Bio 1.04 Understand the processes of gathering, organizing, reporting, and interpreting scientific data, and apply this understanding in the context of biological investigations.

Bio 1.05 Understand and apply principles and procedures of measurement used in the biological sciences.

Bio 3.15 Understand hypotheses about the origins of life, evidence supporting evolution, and evolution as a unifying theme in biology. 

Bio 2.07 Understand cell structure and function…

Bio 4.19-4.21 Understand the general characteristics, functions, and adaptations of prions, viruses, bacteria, protoctists (protists), fungi…, plants…, [and] animals.

Bio 5.22-5.27 Understand the structures and functions of human…[body systems].


	Che 1.01 Understand the relationships and common themes that connect mathematics, science, and technology. For example: 

· applying chemical theory to various systems (e.g., geological, biological, astronomical) 

Che 1.03 Understand the process of scientific inquiry and the role of observation and experimentation in explaining natural phenomena. 

Che 1.04 Understand the processes of gathering, organizing, reporting, and interpreting scientific data, and apply this understanding in the context of chemistry investigations. 

Che 1.05 Understand principles and procedures of measurement used in chemistry.

Che 3.13 Understand thermodynamics and energy relationships in chemical bonding and chemical reactions.

Che 3.14 Understand the types of bonds between atoms (ionic, covalent, and metallic bonds), the formation of these bonds, and properties of substances containing the different bonds. 

Che 4.18 Understand the principles of chemical equilibrium. 

Che 5.24 Understand the relationships expressed in chemical equations. 


	Esc 1.01 Understand the general relationships and common themes that connect mathematics, science, and technology. For example: 
· analyzing similarities among systems in mathematics, science, and technology (e.g., magnitude and scale, equilibrium and stability, optimization) 

· applying concepts and theories from mathematics, biology, chemistry, and physics to an earth science system 

Esc 2.11 Understand the properties, motions, and life cycles of stars…

Esc 2.12 Understand evidence regarding the origin, age, size, structure, scale, and motions of the universe, the Milky Way galaxy, and the solar system. 

Esc 3.13 Understand the composition, structure, and properties of Earth's atmosphere and the mechanisms and effects of energy transfer involving the Earth- atmosphere system. 

Esc 4.20 Understand the structure of Earth, the dynamic forces that shape its surface, theories and evidence of crustal movements, and the effects of crustal movements on landscapes. 

Esc 4.21 Understand weathering-erosional-depositional processes that change Earth's surface…

Esc 4.22 Understand characteristics of the major geologic time divisions and theories and supporting evidence regarding Earth's geologic history and the evolution of life. 
	Phy 1.01 Understand the historical and contemporary contexts of the study of physics, including the relationships and common themes that connect mathematics, science, and technology and their applications to everyday life. For example: 

· applying the laws of physics to geological, chemical, biological, and astronomical systems 

Phy 2.08 Understand and apply the laws of motion (including relativity) and conservation of momentum. 

Phy 2.09 Understand and apply the principle of conservation of energy and the concepts of energy, work, and power. 

Phy 2.11 Understand and apply the principles and laws of thermodynamics.

Phy 5.21 Understand physical models of atomic structure and the nature of elementary particles. 

Phy 5.22 Understand the standard model of particle physics. 



	1c. Content. Teachers of science understand and can articulate the knowledge and practices of contemporary science. They can interrelate and interpret important concepts, ideas, and applications in their fields of licensure; and can conduct scientific investigations. To show that they are prepared in content, teachers of science must demonstrate that they 
(c) understand and can successfully convey to students important personal and technological applications of science in their fields of licensure; 


	LAST 1.05 Understand the historical development and cultural contexts of mathematics, science, and technology; the relationships and common themes that connect mathematics, science, and technology; and the impact of mathematics, science, and technology on human societies. 



	
	Bio 1.02 Understand the historical and contemporary contexts of biological study and the applications of biology and biotechnology to society.

Bio 2.11 Understand the procedures involved in the isolation, manipulation, and expression of genetic materials and the application of genetic engineering in basic and applied research.

Bio 5.22-5.27 Understand the structures and functions of the [human body and]…, common malfunctions of these systems [as the biological basis for disease processes]…

Bio 6.31 Understand concepts of human ecology and the impact of human decisions and activities on the physical and living environment.


	Che 1.02 Understand the historical and contemporary contexts of the study of chemistry. 

Che 6.26 Understand industrial and household chemistry. 

Che 6.27 Understand the applications of nuclear reactions. 

Che 6.28 Understand factors and processes related to the release of chemicals into the environment. 


	Esc 1.02 Understand the historical and contemporary contexts of the earth sciences and their application to everyday life. 

Esc 1.05 Understand types and uses of natural resources, the effects of human activities on the environment, and the need for stewardship to preserve the environmental integrity of Earth systems. 

Esc 3.16 Understand the impact of weather on humans and the principles and technology of weather forecasting. 

Esc 3.18 Understand the impact of human activities and natural processes on the atmosphere, theories about the long-range effects of human activities on global climate, and methods of controlling and minimizing these effects. 


	Phy 1.01 Understand the historical and contemporary contexts of the study of physics, including the relationships and common themes that connect mathematics, science, and technology and their applications to everyday life. 

Phy 3.14 Understand magnets, electromagnets, and magnetic fields; the effects of magnetic fields on moving electric charges; and the applications of electromagnetism. 

Phy 5.23 Understand the principles of radioactivity and nuclear reactions and their applications. 



	1d. Content. Teachers of science understand and can articulate the knowledge and practices of contemporary science. They can interrelate and interpret important concepts, ideas, and applications in their fields of licensure; and can conduct scientific investigations. To show that they are prepared in content, teachers of science must demonstrate that they 
(d) understand research and can successfully design, conduct, report and evaluate investigations in science; and

	Bio 1.03 Understand the process of scientific inquiry and the role of observation, experimentation, and communication in explaining natural phenomena.

Bio 1.04 Understand the processes of gathering, organizing, reporting, and interpreting scientific data, and apply this understanding in the context of biological investigations.

Bio 1.05 Understand and apply principles and procedures of measurement used in the biological sciences.

Bio 1.06 Understand the use of equipment, materials, chemicals, and living organisms in biological studies and the application of procedures for their proper, safe, and legal use.


	Che 1.03 Understand the process of scientific inquiry and the role of observation and experimentation in explaining natural phenomena. 

Che 1.04 Understand the processes of gathering, organizing, reporting, and interpreting scientific data, and apply this understanding in the context of chemistry investigations. 

Che 1.05 Understand principles and procedures of measurement used in chemistry.

Che 1.06 Understand equipment, materials, and chemicals used in chemistry investigations; and apply procedures for their proper, safe, and legal use. 


	Esc 1.03 Understand the process of scientific inquiry and the role of observation and experimentation in explaining natural phenomena. 

Esc 1.04 Understand the processes of gathering, organizing, reporting, and interpreting scientific data; and apply this understanding in the context of earth science investigations. 

Esc 1.06 Understand how to create, use, and interpret physical and mathematical models (e.g., maps, charts, graphs, diagrams, equations) commonly used in earth science. 

Esc 1.07 Understand equipment and materials used in earth science investigations, and apply procedures for their proper and safe use. 


	Phy 1.02 Understand the process of scientific inquiry and the role of observation and experimentation in explaining natural phenomena. 

Phy 1.03 Understand the processes of gathering, organizing, reporting, and interpreting scientific data and apply this understanding in the context of physics investigations. 

Phy 1.04 Understand principles and procedures of measurement and the safe and proper use of equipment and materials used in physics investigations. 

Phy 1.05 Understand the use of mathematics (e.g., dimensional analysis, algebra, vector analysis, calculus) and mathematical modeling in physics. 

Phy 2.06 Understand concepts related to motion in one and two dimensions, and apply this knowledge to solve problems that require the use of algebra, trigonometry, and graphing. 

	1e. Content. Teachers of science understand and can articulate the knowledge and practices of contemporary science. They can interrelate and interpret important concepts, ideas, and applications in their fields of licensure; and can conduct scientific investigations. To show that they are prepared in content, teachers of science must demonstrate that they 
(e) understand and can successfully use mathematics to process and report data, and solve problems, in their field(s) of licensure.


	LAST 1.01 Use mathematical reasoning in problem-solving situations to arrive at logical conclusions and to analyze the problem-solving process. 

LAST 1.02 Understand connections between mathematical representations and ideas; and use mathematical terms and representations to organize, interpret, and communicate information. 

LAST 1.03 Apply knowledge of numerical, geometric, and algebraic relationships in problem-solving and mathematical contexts. 



	
	Bio 1.01 Understand the relationships and common themes that connect mathematics, science, and technology

Bio 1.05 Understand and apply principles and procedures of measurement used in the biological sciences.
	Che 1.01 Understand the relationships and common themes that connect mathematics, science, and technology. 

Che 1.05 Understand principles and procedures of measurement used in chemistry.
	Esc 1.01 Understand the general relationships and common themes that connect mathematics, science, and technology. 

Esc 1.06 Understand how to create, use, and interpret physical and mathematical models (e.g., maps, charts, graphs, diagrams, equations) commonly used in earth science. 


	Phy 1.01 Understand the historical and contemporary contexts of the study of physics, including the relationships and common themes that connect mathematics, science, and technology and their applications to everyday life. 

Phy 1.04 Understand principles and procedures of measurement and the safe and proper use of equipment and materials used in physics investigations. 

Phy 1.05 Understand the use of mathematics (e.g., dimensional analysis, algebra, vector analysis, calculus) and mathematical modeling in physics. 

	2. Nature of Science. Teachers of science engage students effectively in studies of the history, philosophy, and practice of science. They enable students to distinguish science from nonscience, understand the evolution and practice of science as a human endeavor, and critically analyze assertions made in the name of science. To show they are prepared to teach the nature of science, teachers of science must demonstrate that they

(a) understand the historical and cultural development of science and the evolution of knowledge in their discipline; 

(b) understand the philosophical tenets, assumptions, goals, and values that distinguish science from technology and from other ways of knowing the world; and 

c) engage students successfully in studies of the nature of science including, when possible, the critical analysis of false or doubtful assertions made in the name of science.


	LAST 1.05 Understand the historical development and cultural contexts of mathematics, science, and technology; the relationships and common themes that connect mathematics, science, and technology; and the impact of mathematics, science, and technology on human societies. 

LAST 1.06 Understand and apply skills, principles, and procedures associated with inquiry and problem solving in the sciences. 

LAST 4. Communication and Research Skills 

LAST 4.17 Derive information from a variety of sources (e.g., magazine articles, essays, web sites). 

LAST 4.18 Analyze and interpret written materials from a variety of sources. 

LAST 4.19 Use critical-reasoning skills to assess an author's treatment of content in written materials from a variety of sources. 

LAST 4.20 Analyze and evaluate the effectiveness of expression in a written paragraph or passage according to the conventions of edited American English. 

LAST 4.21 Demonstrate the ability to locate, retrieve, organize, and interpret information from a variety of traditional and electronic sources. 



	
	Bio 1. Foundations of Scientific Inquiry

Bio 1.01 Understand the relationships and common themes that connect mathematics, science, and technology

Bio 1.02 Understand the historical and contemporary contexts of biological study and the applications of biology and biotechnology to society.

Bio 1.03 Understand the process of scientific inquiry and the role of observation, experimentation, and communication in explaining natural phenomena.


	Che 1. Foundations of Scientific Inquiry

Che 1.01 Understand the relationships and common themes that connect mathematics, science, and technology. 

Che 1.02 Understand the historical and contemporary contexts of the study of chemistry. 

Che 1.03 Understand the process of scientific inquiry and the role of observation and experimentation in explaining natural phenomena. 


	Esc 1. Foundations of Scientific Inquiry

Esc 1.01 Understand the general relationships and common themes that connect mathematics, science, and technology. 

Esc 1.02 Understand the historical and contemporary contexts of the earth sciences and their application to everyday life. 

Esc 1.03 Understand the process of scientific inquiry and the role of observation and experimentation in explaining natural phenomena. 

Esc 1.06 Understand how to create, use, and interpret physical and mathematical models (e.g., maps, charts, graphs, diagrams, equations) commonly used in earth science. 
	Phy 1. Foundations of Scientific Inquiry

Phy 1.01 Understand the historical and contemporary contexts of the study of physics, including the relationships and common themes that connect mathematics, science, and technology and their applications to everyday life. 

Phy 1.02 Understand the process of scientific inquiry and the role of observation and experimentation in explaining natural phenomena. 

Phy 1.05 Understand the use of mathematics (e.g., dimensional analysis, algebra, vector analysis, calculus) and mathematical modeling in physics. 



	3. Inquiry. Teachers of science engage students both in studies of various methods of scientific inquiry and in active learning through scientific inquiry. They encourage students, individually and collaboratively, to observe, ask questions, design inquiries, and collect and interpret data in order to develop concepts and relationships from empirical experiences. To show that they are prepared to teach through inquiry, teachers of science must demonstrate that they 

(a) understand the processes, tenets, and assumptions of multiple methods of inquiry leading to scientific knowledge; and 

(b) engage students successfully in developmentally appropriate inquiries that require them to develop concepts and relationships from their observations, data, and inferences in a scientific manner.


	LAST 1.06 Understand and apply skills, principles, and procedures associated with inquiry and problem solving in the sciences. 

LAST 5. Written Analysis & Expression

LAST 5.22 Prepare an organized, developed composition in edited American English in response to instructions regarding audience, purpose. and content. 



	
	Bio 1. Foundations of Scientific Inquiry

Bio 1.01 Understand the relationships and common themes that connect mathematics, science, and technology

Bio 1.02 Understand the historical and contemporary contexts of biological study and the applications of biology and biotechnology to society.

Bio 1.03 Understand the process of scientific inquiry and the role of observation, experimentation, and communication in explaining natural phenomena.

Bio 1.04 Understand the processes of gathering, organizing, reporting, and interpreting scientific data, and apply this understanding in the context of biological investigations.

Bio 1.05 Understand and apply principles and procedures of measurement used in the biological sciences.

Bio 1.06 Understand the use of equipment, materials, chemicals, and living organisms in biological studies and the application of procedures for their proper, safe, and legal use.


	Che 1. Foundations of Scientific Inquiry 

Che 1.01 Understand the relationships and common themes that connect mathematics, science, and technology. 

Che 1.02 Understand the historical and contemporary contexts of the study of chemistry. 

Che 1.03 Understand the process of scientific inquiry and the role of observation and experimentation in explaining natural phenomena. 

Che 1.04 Understand the processes of gathering, organizing, reporting, and interpreting scientific data, and apply this understanding in the context of chemistry investigations. 

Che 1.05 Understand principles and procedures of measurement used in chemistry.

Che 1.06 Understand equipment, materials, and chemicals used in chemistry investigations; and apply procedures for their proper, safe, and legal use. 


	Esc 1. Foundations of Scientific Inquiry 

Esc 1.01 Understand the general relationships and common themes that connect mathematics, science, and technology. 

Esc 1.02 Understand the historical and contemporary contexts of the earth sciences and their application to everyday life. 

Esc 1.03 Understand the process of scientific inquiry and the role of observation and experimentation in explaining natural phenomena. 

Esc 1.04 Understand the processes of gathering, organizing, reporting, and interpreting scientific data; and apply this understanding in the context of earth science investigations. 

Esc 1.05 Understand types and uses of natural resources, the effects of human activities on the environment, and the need for stewardship to preserve the environmental integrity of Earth systems. 

Esc 1.06 Understand how to create, use, and interpret physical and mathematical models (e.g., maps, charts, graphs, diagrams, equations) commonly used in earth science. 

Esc 1.07 Understand equipment and materials used in earth science investigations, and apply procedures for their proper and safe use. 
	Phy 1. Foundations of Scientific Inquiry

Phy 1.01 Understand the historical and contemporary contexts of the study of physics, including the relationships and common themes that connect mathematics, science, and technology and their applications to everyday life. 

Phy 1.02 Understand the process of scientific inquiry and the role of observation and experimentation in explaining natural phenomena. 

Phy 1.03 Understand the processes of gathering, organizing, reporting, and interpreting scientific data and apply this understanding in the context of physics investigations. 

Phy 1.04 Understand principles and procedures of measurement and the safe and proper use of equipment and materials used in physics investigations. 

Phy 1.05 Understand the use of mathematics (e.g., dimensional analysis, algebra, vector analysis, calculus) and mathematical modeling in physics. 



	4. Issues. Teachers of science recognize that informed citizens must be prepared to make decisions and take action on contemporary science- and technology-related issues of interest to the general society. They require students to conduct inquiries into the factual basis of such issues and to assess possible actions and outcomes based upon their goals and values. To show that they are prepared to engage students in studies of issues related to science, teachers of science must demonstrate that they 

(a) understand socially important issues related to science and technology in their field of licensure, as well as processes used to analyze and make decisions on such issues; and 

(b) engage students successfully in the analysis of problems, including considerations of risks, costs, and benefits of alternative solutions; relating these to the knowledge, goals and values of the students.

	LAST 1.05 Understand the historical development and cultural contexts of mathematics, science, and technology; the relationships and common themes that connect mathematics, science, and technology; and the impact of mathematics, science, and technology on human societies.



	
	Bio 1.01 Understand the relationships and common themes that connect mathematics, science, and technology

Bio 1.02 Understand the historical and contemporary contexts of biological study and the applications of biology and biotechnology to society.

Bio 2.11 Understand the procedures involved in the isolation, manipulation, and expression of genetic materials and the application of genetic engineering in basic and applied research.

Bio 3.15 Understand hypotheses about the origins of life, evidence supporting evolution, and evolution as a unifying theme in biology.

Bio 5.22-5.27 Understand the structures and functions of the [human body and]…, common malfunctions of these systems [as the biological basis for disease processes]…

Bio 6.31 Understand concepts of human ecology and the impact of human decisions and activities on the physical and living environment.


	Che 1.01 Understand the relationships and common themes that connect mathematics, science, and technology. 

Che 1.02 Understand the historical and contemporary contexts of the study of chemistry. 

Che 6.26 Understand industrial and household chemistry. 

Che 6.27 Understand the applications of nuclear reactions. 

Che 6.28 Understand factors and processes related to the release of chemicals into the environment. 


	Esc 1.01 Understand the general relationships and common themes that connect mathematics, science, and technology. 

Esc 1.02 Understand the historical and contemporary contexts of the earth sciences and their application to everyday life. 

Esc 1.05 Understand types and uses of natural resources, the effects of human activities on the environment, and the need for stewardship to preserve the environmental integrity of Earth systems. 

Esc 3.16 Understand the impact of weather on humans and the principles and technology of weather forecasting. 

Esc 3.18 Understand the impact of human activities and natural processes on the atmosphere, theories about the long-range effects of human activities on global climate, and methods of controlling and minimizing these effects. 

Esc 4.22 Understand characteristics of the major geologic time divisions and theories and supporting evidence regarding Earth's geologic history and the evolution of life. 
	Phy 1.01 Understand the historical and contemporary contexts of the study of physics, including the relationships and common themes that connect mathematics, science, and technology and their applications to everyday life. 

Phy 3.14 Understand magnets, electromagnets, and magnetic fields; the effects of magnetic fields on moving electric charges; and the applications of electromagnetism. 

Phy 5.23 Understand the principles of radioactivity and nuclear reactions and their applications. 



	5a-b. General Skills of Teaching. Teachers of science create a community of diverse learners who construct meaning from their science experiences and possess a disposition for further exploration and learning. They use, and can justify, a variety of classroom arrangements, groupings, actions, strategies, and methodologies. To show that they are prepared to create a community of diverse learners, teachers of science must demonstrate that they 

(a) vary their teaching actions, strategies, and methods to promote the development of multiple student skills and levels of understanding; 
	ATSW 2.09 Understand the interrelationship between assessment and instruction and how to use formal and informal assessment to learn about students, plan instruction, monitor student understanding in the context of instruction, and make effective instructional modifications. 

ATSW 2.10 Understand instructional planning and apply knowledge of planning processes to design effective instruction that promotes the learning of all students. 

ATSW 2.11 Understand various instructional approaches, and use this knowledge to facilitate student learning. 

ATSW 2.12 Understand principles and procedures for organizing and implementing lessons, and use this knowledge to promote student learning and achievement. 



	(b) successfully promote the learning of science by students with different abilities, needs, interests, and backgrounds; 


	ATSW 1. Student Development and Learning 

ATSW 1.01 Understand human development, including developmental processes and variations, and use this understanding to promote student development and learning. 

ATSW 1.02 Understand learning processes, and use this understanding to promote student development and learning. 

ATSW 1.03 Understand how factors in the home, school, and community may affect students' development and readiness to learn; and use this understanding to create a classroom environment within which all students can develop and learn. 

ATSW 1.04 Understand language and literacy development, and use this knowledge in all content areas to develop the listening, speaking, reading, and writing skills of students, including students for whom English is not their primary language. 

ATSW 1.05 Understand diverse student populations, and use knowledge of diversity within the school and the community to address the needs of all learners, to create a sense of community among students, and to promote students' appreciation of and respect for individuals and groups. 

ATSW 1.06 Understand the characteristics and needs of students with disabilities, developmental delays, and exceptional abilities (including gifted and talented students); and use this knowledge to help students reach their highest levels of achievement and independence.



	5c-f. General Skills of Teaching. Teachers of science create a community of diverse learners who construct meaning from their science experiences and possess a disposition for further exploration and learning. They use, and can justify, a variety of classroom arrangements, groupings, actions, strategies, and methodologies. To show that they are prepared to create a community of diverse learners, teachers of science must demonstrate that they 

(c) successfully organize and engage students in collaborative learning using different student group learning strategies; 
	ATSW 2.10 Understand instructional planning and apply knowledge of planning processes to design effective instruction that promotes the learning of all students. 

ATSW 2.11 Understand various instructional approaches, and use this knowledge to facilitate student learning. 

ATSW 2.12 Understand principles and procedures for organizing and implementing lessons, and use this knowledge to promote student learning and achievement. 

ATSW 2.13 Understand the relationship between student motivation and achievement and how motivational principles and practices can be used to promote and sustain student cooperation in learning. 



	(d) successfully use technological tools, including but not limited to computer technology, to access resources, collect and process data, and facilitate the learning of science; 
	ATSW 2.15 Understand uses of technology, including instructional and assistive technology, in teaching and learning; and apply this knowledge to use technology effectively and to teach students how to use technology to enhance their learning. 



	(e) understand and build effectively upon the prior beliefs, knowledge, experiences, and interests of students; and
	ATSW 1.01 Understand human development, including developmental processes and variations, and use this understanding to promote student development and learning. 

ATSW 1.02 Understand learning processes, and use this understanding to promote student development and learning. 



	(f) create and maintain a psychologically and socially safe and supportive learning environment.

	ATSW 2.07 Understand how to structure and manage a classroom to create a safe, healthy. and secure learning environment. 

ATSW 2.07 Understand how to structure and manage a classroom to create a safe, healthy. and secure learning environment. 



	6. Curriculum. Teachers of science plan and implement an active, coherent, and effective curriculum that is consistent with the goals and recommendations of the National Science Education Standards. They begin with the end in mind and effectively incorporate contemporary practices and resources into their planning and teaching. To show that they are prepared to plan and implement an effective science curriculum, teachers of science must demonstrate that they 

(a) understand the curricular recommendations of the National Science Education Standards, and can identify, access, and/or create resources and activities for science education that are consistent with the standards; and 
(b) plan and implement internally consistent units of study that address the diverse goals of the National Science Education Standards and the needs and abilities of students.


	ATSW 2.08 Understand curriculum development, and apply knowledge of factors and processes in curricular decision making. 



	7. Science in the Community. Teachers of science relate their discipline to their local and regional communities, involving stakeholders and using the individual, institutional, and natural resources of the community in their teaching. They actively engage students in science-related studies or activities related to locally important issues. To show that they are prepared to relate science to the community, teachers of science must demonstrate that they 

(a) identify ways to relate science to the community, involve stakeholders, and use community resources to promote the learning of science; and 

(b) involve students successfully in activities that relate science to resources and stakeholders in the community or to the resolution of issues important to the community.


	LAST 1.05 Understand the historical development and cultural contexts of mathematics, science, and technology; the relationships and common themes that connect mathematics, science, and technology; and the impact of mathematics, science, and technology on human societies. 

LAST 1.06 Understand and apply skills, principles, and procedures associated with inquiry and problem solving in the sciences. 

ATSW 1.03 Understand how factors in the home, school, and community may affect students' development and readiness to learn; and use this understanding to create a classroom environment within which all students can develop and learn. 

ATSW 3.18 Understand the importance of and apply strategies for promoting productive relationships and interactions among the school, home, and community to enhance student learning. 



	
	Bio 1.01 Understand the relationships and common themes that connect mathematics, science, and technology

Bio 1.02 Understand the historical and contemporary contexts of biological study and the applications of biology and biotechnology to society.

Bio 2.11 Understand the procedures involved in the isolation, manipulation, and expression of genetic materials and the application of genetic engineering in basic and applied research.

Bio 3.15 Understand hypotheses about the origins of life, evidence supporting evolution, and evolution as a unifying theme in biology.

Bio 5.22-5.27 Understand the structures and functions of the [human body and]…, common malfunctions of these systems [as the biological basis for disease processes]…

Bio 6.31 Understand concepts of human ecology and the impact of human decisions and activities on the physical and living environment.


	Che 1.01 Understand the relationships and common themes that connect mathematics, science, and technology. 

Che 1.02 Understand the historical and contemporary contexts of the study of chemistry. 

Che 6.26 Understand industrial and household chemistry. 

Che 6.27 Understand the applications of nuclear reactions. 

Che 6.28 Understand factors and processes related to the release of chemicals into the environment. 


	Esc 1.01 Understand the general relationships and common themes that connect mathematics, science, and technology. 

Esc 1.02 Understand the historical and contemporary contexts of the earth sciences and their application to everyday life. 

Esc 1.05 Understand types and uses of natural resources, the effects of human activities on the environment, and the need for stewardship to preserve the environmental integrity of Earth systems. 

Esc 3.16 Understand the impact of weather on humans and the principles and technology of weather forecasting. 

Esc 3.18 Understand the impact of human activities and natural processes on the atmosphere, theories about the long-range effects of human activities on global climate, and methods of controlling and minimizing these effects. 

Esc 4.22 Understand characteristics of the major geologic time divisions and theories and supporting evidence regarding Earth's geologic history and the evolution of life. 
	Phy 1.01 Understand the historical and contemporary contexts of the study of physics, including the relationships and common themes that connect mathematics, science, and technology and their applications to everyday life. 

Phy 3.14 Understand magnets, electromagnets, and magnetic fields; the effects of magnetic fields on moving electric charges; and the applications of electromagnetism. 

Phy 5.23 Understand the principles of radioactivity and nuclear reactions and their applications. 



	8. Assessment. Teachers of science construct and use effective assessment strategies to determine the backgrounds and achievements of learners and facilitate their intellectual, social, and personal development. They assess students fairly and equitably, and require that students engage in ongoing self-assessment. To show that they are prepared to use assessment effectively, teachers of science must demonstrate that they 

(a) use multiple assessment tools and strategies to achieve important goals for instruction that are aligned with methods of instruction and the needs of students; 

(b) use the results of multiple assessments to guide and modify instruction, the classroom environment, or the assessment process; and
(c) use the results of assessments as vehicles for students to analyze their own learning, engaging students in reflective self-analysis of their own work.


	ATSW 2.09 Understand the interrelationship between assessment and instruction and how to use formal and informal assessment to learn about students, plan instruction, monitor student understanding in the context of instruction, and make effective instructional modifications. 



	9. Safety and Welfare. Teachers of science organize safe and effective learning environments that promote the success of students and the welfare of all living things. They require and promote knowledge and respect for safety, and oversee the welfare of all living things used in the classroom or found in the field. To show that they are prepared, teachers of science must demonstrate that they 

(a) understand the legal and ethical responsibilities of science teachers for the welfare of their students, the proper treatment of animals, and the maintenance and disposal of materials; 

(b) know and practice safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used in science instruction; and

(c) know and follow emergency procedures, maintain safety equipment, and ensure safety procedures appropriate for the activities and the abilities of students; and 

(d) treat all living organisms used in the classroom or found in the field in a safe, humane, and ethical manner and respect legal restrictions on their collection, keeping, and use.


	ATSW 3.19 Understand reciprocal rights and responsibilities in situations involving interactions between teachers and students, parents/guardians, community members, colleagues, school administrators, and other school personnel. 



	
	Bio 1.06 Understand the use of equipment, materials, chemicals, and living organisms in biological studies and the application of procedures for their proper, safe, and legal use.


	Che 1.06 Understand equipment, materials, and chemicals used in chemistry investigations; and apply procedures for their proper, safe, and legal use. 


	Esc 1.07 Understand equipment and materials used in earth science investigations, and apply procedures for their proper and safe use. 


	Phy 1.04 Understand principles and procedures of measurement and the safe and proper use of equipment and materials used in physics investigations. 



	10. Professional Growth. Teachers of science strive continuously to grow and change, personally and professionally, to meet the diverse needs of their students, school, community, and profession. They have a desire and disposition for growth and betterment. To show their disposition for growth, teachers of science must demonstrate that they 

(a) engage actively and continuously in opportunities for professional learning and leadership that reach beyond minimum job requirements; 
(b) reflect constantly upon their teaching and identify ways and means through which they may grow professionally; 
(c) use information from students, supervisors, colleagues and others to improve their teaching and facilitate their professional growth; and 
(d) interact effectively with colleagues, parents, and students; mentor new colleagues; and foster positive relationships with the community.

	ATSW 3. The Professional Environment 

ATSW 3.16 Understand the history, philosophy, and role of education in New York State and the broader society. 

ATSW 3.17 Understand how to reflect productively on one's own teaching practice and how to update one's professional knowledge, skills, and effectiveness. 

ATSW 3.18 Understand the importance of and apply strategies for promoting productive relationships and interactions among the school, home, and community to enhance student learning. 

ATSW 3.19 Understand reciprocal rights and responsibilities in situations involving interactions between teachers and students, parents/guardians, community members, colleagues, school administrators, and other school personnel. 
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