Curriculum Alignment
Alaska Standards for Science—Grade 11
	Strand
	Stem


	PSGLE

(Performance Standard Grade Level Expectation)
	District’s

Specific Content


	Specific
Skills that Support Standard
	Materials and Resources
	Common District Assessments 

(formative and summative)

	SA1 Students develop an understanding of the processes of science used to investigate problems, design and conduct repeatable scientific investigations, and defend scientific arguments.
	The student demonstrates an understanding of the processes of science by
	[11] SA1.1 asking questions, predicting, observing, describing, measuring, classifying, making generalizations, analyzing data, developing models, inferring, and communicating*


	Scientific inquiry

Process skills

· Questioning

· Predicting

· Observing

· Describing

· Measuring

· Classifying

· Generalizing

· Analyzing

· Inferring

· Communicating

Models
	Questions, predicts, observes, describes, measures, records data,  classifies, generalizes, analyzes, and makes inferences during the process of

scientific investigations 

Creates models to illustrate or test concepts and ideas

Communicates findings and defends scientific explanations based on evidence 


	
	

	
	The student demonstrates an understanding of the processes of science by
	[11] SA1.2 recognizing and analyzing multiple explanations and models, using this information to revise student’s own explanation or model if necessary (L)
	Scientific inquiry

Multiple explanations and models


	Reviews and analyzes a variety of scientific explanations and models to evaluate own explanation or model
Revises own explanation or model
	
	

	SA2 Students develop an understanding that the processes of science require integrity, logical reasoning, skepticism, openness, communication, and peer review.
	The student demonstrates an understanding of the attitudes and approaches to scientific inquiry by


	[11] SA2.1 evaluating the credibility of cited sources when conducting the student’s own scientific investigation (L)
	Scientific inquiry

Credibility of cited sources


	Evaluates the credibility of sources of scientific information (e.g., peer-reviewed journal and/or institute financed by special interests) when conducting a scientific investigation 
	
	


	Strand
	Stem


	PSGLE

(Performance Standard Grade Level Expectation)
	District’s

Specific Content


	Specific
Skills that Support Standard
	Materials and Resources
	Common District Assessments 

(formative and summative)

	SA3 Students develop an understanding that culture, local knowledge, history, and interaction with the environment contribute to the development of scientific knowledge, and local applications provide opportunity for understanding scientific concepts and global issues.
	The student demonstrates an understanding that interactions with the environment provide an opportunity for understanding scientific concepts by


	[11] SA3.1 conducting research and communicating results to solve a problem (e.g., fish and game management, building permits, mineral rights, land use policies) (L)

	Scientific inquiry

Problem solving

Conducting research

Communicating results


	Designs and conducts an investigation to solve a problem and communicates the results
	
	

	SB1 Students develop an understanding of the characteristic properties of matter and the relationship of these properties to their structure and behavior.
	The student demonstrates an understanding of the structure and properties of matter by


	[11] SB1.1 predicting the properties of an element (i.e., reactivity, metal, non-metal) using the periodic table and verifying the predictions through experimentation (L)
	Properties of matter
· Reactivity

· Metal

· Non-metal

Periodic table of elements


	Uses the periodic table to predict the reactivity of an element 
Uses the periodic table to predict  whether an element is metal or non-metal 
Verifies the predictions with experiments
	
	

	SB2 Students develop an understanding that energy appears in different forms, can be transformed from one form to another, can be transferred or moved from one place or system to another, may be unavailable for use, and is ultimately conserved.
	The student demonstrates an understanding of how energy can be transformed, transferred, and conserved by


	[11] SB2.1 demonstrating energy (e.g., nuclear, electromagnetic, chemical, mechanical, thermal) transfers and transformations by comparing useful energy to total energy (entropy) (L)
	Energy sources

· Nuclear 

· Electromagnetic 

· Chemical 

· Mechanical 

· Thermal 

Energy transfers

Energy transformations 

Entropy


	Demonstrates energy transfers, transformations and efficiencies by comparing the useful energy to total energy (e.g., an engine that for every 100 joules of chemical energy used, produces only 20 joules of kinetic energy has a 20% efficiency)
	
	


	Strand
	Stem


	PSGLE

(Performance Standard Grade Level Expectation)
	District’s

Specific Content


	Specific
Skills that Support Standard
	Materials and Resources
	Common District Assessments 

(formative and summative)

	SB3 Students develop an understanding of the interactions between matter and energy, including physical, chemical, and nuclear changes, and the effects of these interactions on physical systems.
	The student demonstrates an understanding of the interactions between matter and energy and the effects of these interactions on systems by
	[11] SB3.1 predicting how an atom can interact with other atoms based on its electron configuration and verifying the results (L) 


	Properties of matter

Atom interactions Bonding

Electron configurations
	Uses the periodic table to assist in predicting bonding 
Verifies results (e.g., lab work)


	
	

	
	The student demonstrates an understanding of the interactions between matter and energy and the effects of these interactions on systems by
	[11] SB3.2 researching applications of nuclear reactions in which a small amount of matter is converted directly into a huge amount of energy (i.e., E=MC2) (L)
	Applications of nuclear reactions

E=MC2
	Identifies Einstein’s equation E=MC2
 Researches the applications of nuclear reactions (e.g., nuclear power plants, nuclear weapons)
	
	

	SB4 Students develop an understanding of motions, forces, their characteristics and relationships, and natural forces and their effects.
	The student demonstrates an understanding of motions, forces, their characteristics, relationships, and effects by
	[11] SB4.1 conducting an experiment to demonstrate that when one thing exerts a force on another, an equal amount of force is exerted back on it (L)


	Force and motion
Newton’s 3rd law of motion


	Conducts experiments to show that when one object exerts a force on another, an equal amount of force is exerted back on it (e.g., a collision experiment) 
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	The student demonstrates an understanding of motions, forces, their characteristics, relationships, and effects by
	[11] SB4.2 conducting an experiment to explore the relationship between magnetic forces and electric forces to show that they can be thought of as different aspects of a single electromagnetic force (e.g., generators and motors) (L)
	Electromagnetic forces


	Conducts an experiment to show that magnetic forces and electric forces are different aspects of a single electromagnetic force (e.g., generators and motors)
	
	

	SC1 Students develop an understanding of how science explains changes in life forms over time, including genetics, heredity, the process of natural selection, and biological evolution.
	The student demonstrates an understanding of how science explains changes in life forms over time, including genetics, heredity, the process of natural selection, and biological evolution by
	[11] SC1.1 relating the structure of DNA to characteristics of an organism


	Structure of DNA

Chromosomes

Genes


	Describes that a gene is a sequence of DNA that occupies a specific location on a chromosome
Describes that DNA contains the information to construct a living organism and to direct the way it functions
	
	

	
	The student demonstrates an understanding of how science explains changes in life forms over time, including genetics, heredity, the process of natural selection and biological evolution by
	[11] SC1.2 researching how the processes of natural selection cause changes in species over time * (L)
	Evolution

Natural selection

Adaptation

	Researches how the processes of natural selection cause changes in species over time (e.g., how do species adapt to changes in the environment)
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	Stem


	PSGLE

(Performance Standard Grade Level Expectation)
	District’s

Specific Content


	Specific
Skills that Support Standard
	Materials and Resources
	Common District Assessments 

(formative and summative)

	SC2 Students develop an understanding of the structure, function, behavior, development, life cycles, and diversity of living organisms.
	The student demonstrates an understanding of the structure, function, behavior, development, life cycles, and diversity of living organisms by
	[11] SC2.1 describing the structure-function relationship *


	Anatomy

Structure-function relationship


	Describes the relationship between the structure and function in body systems (e.g., describes the structure of a kidney and its function, design (structure) of a ball-and-socket joint fits its function)
	
	

	
	The student demonstrates an understanding of the structure, function, behavior, development, life cycles, and diversity of living organisms by
	[11] SC2.2 describing the learned behaviors (e.g., classical conditioning, imprinting, trial and error) that are utilized by living organisms to meet the requirements of life
	Learned behaviors


	Describes the behaviors that must be learned for living organisms to meet the requirements of life (e.g., sows must teach cubs to catch fish)
	
	

	
	The student demonstrates an understanding of the structure, function, behavior, development, life cycles, and diversity of living organisms by
	[11] SC2.3 describing the functions and interdependencies of the organs within the immune system and within the endocrine system
	Functions and interdependencies of structures
Immune system

Endocrine system
	Describes the functions and interdependencies of structures within the immune system 

Describes the functions and interdependencies of structures within the endocrine system 
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	SC3 Students develop an understanding that all organisms are linked to each other and their physical environments through the transfer and transformation of matter and energy.
	The student demonstrates an understanding that all organisms are linked to each other and their physical environments through the transfer and transformation of matter and energy by
	[11] SC3.1 relating the carbon cycle to global climate change *


	Carbon cycle

Global climate change
	Describes the relationship between the carbon cycle and global climate change (e.g., what factors contribute to increased carbon dioxide in the atmosphere)
	
	

	
	The student demonstrates an understanding that all organisms are linked to each other and their physical environments through the transfer and transformation of matter and energy by
	[11] SC3.2 analyzing the potential impacts of changes (e.g., climate change, habitat loss/gain, cataclysms, human activities) within an ecosystem *
	Potential impacts of changes within an ecosystem
	Analyzes the potential impacts of different changes, such as climate change or habitat loss, within an ecosystem (e.g., what are the implications of disappearing sea ice in the Arctic or melting permafrost)
	
	

	SD1 Students develop an understanding of Earth’s geochemical cycles.
	The student demonstrates an understanding of geochemical cycles by
	[11] SD1.1 creating a model to demonstrate the rock cycle (L)


	Rock cycle 

	Creates a model of the rock cycle 
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	The student demonstrates an understanding of geochemical cycles by
	[11] SD1.2 integrating knowledge of the water cycle and biogeochemical cycling to explain changes in the Earth’s surface (L)
	Water cycle

Biogeochemical cycling

Changes in the Earth’s surface
	Describes how changes in the Earth’s surface are caused by biogeochemical (biological, geological, chemical) cycling

Describes that the water cycle is one of the biogeochemical cycles 
	
	

	SD2 Students develop an understanding of the origins, ongoing processes, and forces that shape the structure, composition, and physical history of the Earth.
	The student demonstrates an understanding of the forces that shape Earth by
	[11] SD2.1 recognizing the dynamic interaction of erosion and deposition including human causes*


	Processes that shape the Earth

· Erosion

· Deposition


	Identifies or describes the interactions between erosion and deposition, including factors caused by human behavior (e.g., dams in a river increases upriver deposition and decreases downriver deposition)
	
	

	
	The student demonstrates an understanding of the forces that shape Earth by
	[11] SD2.2 describing how the theory of plate tectonics explains the dynamic nature of its surface*
	Processes that shape the Earth

· Plate tectonics

· Continental drift


	Describes how shifts and changes in the Earth’s surface can be explained by the theory of plate tectonics
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Specific Content


	Specific
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	SD3 Students develop an understanding of the cyclical changes controlled by energy from the sun and by Earth’s position and motion in our solar system.
	The student demonstrates an understanding of cycles influenced by energy from the sun and by Earth’s position and motion in our solar system by
	[11] SD3.1 describing causes, effects, preventions, and mitigations of human impact on climate *


	Climate 

Human impact
	Describes human impact on the climate 

· Causes

· Effects

· Preventions

· Mitigations (e.g., lowering the release of carbon dioxide into the atmosphere reduces the effect of “greenhouse” gases)
	
	

	
	The student demonstrates an understanding of cycles influenced by energy from the sun and by Earth’s position and motion in our solar system by
	[11] SD3.2 exploring causes and effects related to phenomena (e.g., the aurora, solar winds, Coriolis effect) (L)
	Phenomena in the universe

	Investigates the causes and effects of different types of phenomena (e.g., the aurora, solar winds, Coriolis effect) 
	
	

	SD4 Students develop an understanding of the theories regarding the evolution of the universe.
	The student demonstrates an understanding of the theories regarding the origin and evolution of the universe by
	[11] SD4.1 describing phenomena in the universe (i.e., black holes, nebula)


	Phenomena in the universe

· Black holes

· Nebulas
	Describes the traits of black holes and nebulas (e.g., how do black holes affect surrounding space)
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	The student demonstrates an understanding of the theories regarding the origin and evolution of the universe by
	[11] SD4.2 using evidence to explain how the position of stars changes in the expanding universe


	Expanding universe Position of stars


	Follows or articulates a logical argument to conclude that the universe is expanding


	
	

	
	The student demonstrates an understanding of the theories regarding the origin and evolution of the universe by
	[11] SD4.4 describing the Big Bang Theory and exploring the evidence that supports it (L)
	Origin and evolution of the universe

Big Bang Theory
	Explores the evidence that supports the Big Bang Theory
	
	

	SE1 Students develop an understanding of how scientific knowledge and technology are used in making decisions about issues, innovations, and responses to problems and everyday events.
	The student demonstrates an understanding of how to integrate scientific knowledge and technology to address problems by


	[11] SE1.1 researching how social, economic, and political forces strongly influence which technology will be developed and used (L)
	Science and Society
Science and technology
	Researches how social, economic, and political forces strongly influence which technology will be developed and used (e.g., development of alternative forms of energy in response to climate change)
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	SE2 Students develop an understanding that solving problems involves different ways of thinking, perspectives, and curiosity that lead to the exploration of multiple paths that are analyzed using scientific, technological, and social merits.
	The student demonstrates an understanding that solving problems involves different ways of thinking by


	[11] SE2.1 questioning, researching, modeling, simulating, and testing multiple solutions to a problem * (L)
	Science and society

Problem solving


	Questions, researches, models, simulates, and tests multiple solutions to a problem
	
	

	SE3 Students develop an understanding of how scientific discoveries and technological innovations affect and are affected by our lives and cultures.
	The student demonstrates an understanding of how scientific discoveries and technological innovations affect our lives and society by


	[11] SE3.1 researching a current problem, identifying possible solutions, and evaluating the impact of each solution * (L)
	Science and technology

Science and Society

Problem solving
	Researches a current problem, identifies possible scientific and technological solutions, and evaluates the impact of each solution (e.g., impact of nuclear power for electricity generation)
	
	

	SF1 Students develop an understanding of the interrelationships among individuals, cultures, societies, science, and technology.
	The student demonstrates an understanding of the dynamic relationships among scientific, cultural, social, and personal perspectives by
	[11] SF1.1-SF3.1 investigating the influences of societal and/or cultural beliefs on science. (L), Cross referenced with SA3.1. 
	Science and Society

Cultural beliefs
	Investigates how societal and/or cultural beliefs influence science (e.g., attitudes toward cell stem research)
	
	


	Strand
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Specific Content
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(formative and summative)

	SF2 Students develop an understanding that some individuals, cultures, and societies use other beliefs and methods in addition to scientific methods to describe and understand the world.
	
	
	
	
	
	

	SF3 Students develop an understanding of the importance of recording and validating cultural knowledge.
	
	
	
	
	
	

	SG2 Students develop an understanding that the advancement of scientific knowledge embraces innovation and requires empirical evidence, repeatable investigations, logical arguments, and critical review in striving for the best possible explanations of the natural world.
	The student demonstrates an understanding of the bases of the advancement of scientific knowledge by 

	[11] SG2.1 describing the importance of logical arguments (i.e., thought experiments by Einstein, Hawking, Newton)
	Nature of science
Thought experiments

· Galileo

· Einstein

· Hawking

· Newton
	Describes how Galileo, Einstein, Hawking, and Newton used logic, mathematics, and scientific reasoning to create thought experiments
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	SG3 Students develop an understanding that scientific knowledge is ongoing and subject to change as new evidence becomes available through experimental and/or observational confirmation(s).
	The student demonstrates an understanding that scientific knowledge is ongoing and subject to change by

	[11] SG3.1 investigating instances when scientists’ observations were not in accord with prevailing ideas of the time (L)
	Scientists’ observations

Prevailing ideas 
	Investigates when scientists’ observations were ignored or rejected because they went again the prevailing ideas of the time (e.g., doctors resistance to accepting germ theory in the 19th century, Mendel’s theory of inheritance)
	
	


