Curriculum Alignment
Alaska Standards for Science—Grade 9
	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 develops an understanding of the processes of science by
	[9] SA1.1 asking questions, predicting, observing, describing, measuring, classifying, making generalizations, inferring, and communicating* 


	Scientific inquiry

Process skills

· Questioning

· Predicting

· Observing

· Describing

· Measuring

· Classifying

· Generalizing

· Inferring

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

scientific investigations 

Communicates findings and defends scientific explanations based on evidence 


	
	

	
	The student demonstrates an understanding of the processes of science by
	[9] SA1.2 hypothesizing, designing a controlled experiment, making qualitative and quantitative observations, interpreting data, and using this information to communicate conclusions
	Scientific inquiry
Experimental design


	Creates a hypothesis 
Designs a controlled experiment

Makes and records qualitative and quantitative observations

Draws conclusions from data and communicates this information

Uses science notebook 
	
	

	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

	[9] SA2.1 formulating conclusions that are logical and supported by evidence
	Scientific inquiry
Explanations 
Models

Evidence

Conclusions


	Makes reasonable and logical conclusions supported by data
	
	


	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)

	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 

	[9] SB1.1 describing atoms and their base components (i.e., protons, neutrons, electrons)
	Properties of matter

Atoms

· Protons

· Neutrons

· Electrons


	Describes an atom of an element in terms of its protons, neutrons, and electrons 
	
	

	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
	[9] SB2.1 applying the concepts of heat transfer (i.e., conduction, convection, radiation) to Alaskan dwellings 


	Heat transfer

· Conduction

· Convection

· Radiation


	Analyzes how conduction, convection, and radiation are used to heat Alaska dwellings

Analyzes how conduction, convection, and radiation transfer heat from Alaska dwellings


	
	

	
	The student demonstrates an understanding of how energy can be transformed, transferred, and conserved by
	[9] SB2.2 recognizing simple electrical circuits
	Electrical circuits

· Series

· Parallel
	Builds and diagrams series and parallel electrical circuits (e.g., use a battery and two resistors to build parallel and series circuits)
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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)

	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
	[9] SB3.1 recognizing that a chemical reaction has taken place

	Chemical reactions
	Observes that a chemical reaction has occurred by noticing gases emitted, color changes, temperature change, and/or formation of a precipitate
	
	

	
	The student demonstrates an understanding of the interactions between matter and energy and the effects of these interactions on systems by
	[9] SB3.2 explaining that in chemical and nuclear reactions, energy (e.g., heat, light, mechanical, and electrical) is transferred into and out of a system

	Energy transfer Chemical and nuclear reactions


	Observes and explains that in chemical reactions, energy is transferred into and out of a system 

Explains that in nuclear reactions, energy is transferred into and out of a system
	
	

	
	The student demonstrates an understanding of the interactions between matter and energy and the effects of these interactions on systems by
	[9] SB3.3 recognizing that atoms emit and absorb electromagnetic radiation
	Atoms

Electromagnetic radiation
	Observes, identifies, or describes that atoms emit and absorb electromagnetic radiation (e.g., neon lights, glow sticks, emergency flares, etc.) 
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	PSGLE
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	Specific
Skills that Support Standard
	Materials and Resources
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(formative and summative)

	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
	[9] SB4.1 explaining the relationship of motion to an object’s mass and the applied force

	Inertia

Mass

Force

Acceleration
Momentum
	Investigates and explains the relationship between mass, force, and the resulting motion

	
	

	
	The student demonstrates an understanding of motions, forces, their characteristics, relationships, and effects by
	[9] SB4.2 recognizing that the gravitational attraction between objects is proportional to their masses and decreasing with their distance

	Gravitational attraction
	Mathematically describes that the gravitational pull an object exerts on other objects is proportional to its mass

Mathematically describes that gravitational pull decreases as the distance between objects increases
	
	

	
	The student demonstrates an understanding of motions, forces, their characteristics, relationships, and effects by
	[9] SB4.3 describing the interactions of waves (i.e., reflection, refraction, wave addition)
	Wave interactions

· Wave reflection 
· Wave refraction 
· Wave addition (constructive and destructive interference)
	Observes and describes the interactions of waves (i.e., reflection, refraction, interference)
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	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
	[9] SC1.1 recognizing that all organisms have chromosomes made of DNA and that DNA determines traits

	Genetics

Heredity

Organisms

Chromosomes

DNA

Genes

Traits
	Describes that cells contain genetic information in their chromosomes

Describes that chromosomes are made of DNA

Describes that DNA determines the traits of an organism
	
	

	
	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
	[9] SC1.2 using probabilities to recognize patterns of inheritance (e.g., Punnett Squares)

	Patterns of inheritance


	Uses a Punnett Square to calculate the probabilities of offspring inheriting particular traits (patterns of inheritance)
	
	

	
	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
	[9] SC1.3 inferring evolutionary pathways from evidence (e.g., fossils, geologic samples, recorded history)
	Evolutionary pathways


	Observes evidence to derive inferences about evolutionary pathways 
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	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
	[9] SC2.1 describing and comparing the characteristics of phyla/divisions from each kingdom

	Structural components of living things

Phyla/divisions from each kingdom

Classification
	Describes and compares characteristics of phyla/divisions from each kingdom (e.g., compares the phylum Chordata, all animals with backbones, to the phylum Arthropoda, insects, spiders, crustaceans)
	
	

	
	The student demonstrates an understanding of the structure, function, behavior, development, life cycles, and diversity of living organisms by
	[9] SC2.3 stating the function of major physiological systems (i.e., circulatory, excretory, digestive, respiratory, reproductive, nervous, immune, endocrine, musculoskeletal, and integumentary)
	Function of major physiological systems

· Circulatory

· Excretory

· Digestive

· Respiratory

· Reproductive

· Nervous

· Immune

· Endocrine

· Musculoskeletal

· Integumentary
	Describes the function or purpose of the circulatory, excretory, digestive, respiratory, reproductive, nervous, immune, endocrine, musculoskeletal, and integumentary systems
	
	

	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
	[9] SC3.1 describing the carbon and nitrogen cycle within an ecosystem and how the continual input of energy from sunlight keeps the process going (L)
	Ecosystem

Energy source

Energy flows

Matter cycles 

Carbon cycle

Nitrogen cycle


	Identifies the sun as the source of energy that drives the carbon and nitrogen cycles
Traces and explains how carbon and nitrogen cycle through an ecosystem
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	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
	[9] SC3.3 identifying dynamic factors (e.g., carrying capacity, limiting factors, biodiversity, and productivity) that affect population size
	Ecosystem

Dynamic factors

Population sizes
	Identifies the dynamic factors such as carrying capacity, limiting factors, biodiversity, and productivity that determine population size of organisms (e.g., simulates population change through the manipulation of dynamic factors)
	
	

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


	Rock cycle

Igneous rock

Metamorphic rock

Sedimentary rock
	Constructs models of the rock cycle (e.g., creates computer simulations)
	
	

	
	The student demonstrates an understanding of geochemical cycles by
	[9] SD1.2 applying knowledge of the water cycle to explain changes in the Earth’s surface*
	Water cycle

Weathering, deposition, and erosion

Landforms


	Describes how events related to the water cycle change the Earth’s surface and affect landforms (e.g., a stream erodes a bank, changing its course and depositing silt, so that it becomes shallower)
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	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
	[9] 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
	[9] 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
	
	

	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
	[9] SD3.1 recognizing the effect of the moon and sun on tides 


	Tides

Gravity
	Demonstrates that the gravitational pull of the moon and the sun creates tides on the Earth (e.g., charts and correlates phases of the moon to tides)
Applies an understanding of tides to daily lives (e.g., clam digging, beaching boats)
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	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
	[9] SD3.2 explaining the phenomena of the aurora
	Phenomena of the aurora
	Describes or diagrams how the aurora, also known as the northern lights, is created and appears in the atmosphere 
	
	

	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
	[9] SD4.1 recognizing that a star changes over time

	Life of a star
	Describes that stars have a life span that includes changes over time (e.g., a star in the white dwarf phase changes into a black dwarf phase)
	
	

	
	The student demonstrates an understanding of the theories regarding the origin and evolution of the universe by
	[9] SD4.2 explaining that the position of stars changes in the expanding universe

	Expanding universe Position of stars


	Describes that stars change position as the universe expands
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	The student demonstrates an understanding of the theories regarding the origin and evolution of the universe by
	[9] SD4.4 identifying the Big Bang Theory
	Origin and evolution of the universe

Big Bang Theory
	Identifies the Big Bang Theory as one explanation of the beginning of the universe
	
	

	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 

	[9] SE1.1 recognizing that the value of any given technology may be different for different groups of people and at different points in time (e.g., different uses of snow machines in different regions of Alaska)
	Science and Society
Science and technology

Cultural perspective
	Describes that technology has different value for different groups of people at different points in time 

	
	

	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

	[9] SE2.1 questioning, researching, modeling, simulating, and testing a solution to a problem (L)
	Science and Society
Science and technology 

Problem solving


	Collaborates to research and test solutions
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	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

	[9] SE3.1 predicting and evaluating the possible effects of a recent scientific discovery, invention, or scientific breakthrough (L)
	Science and Society

Science and technology

Innovations or discoveries


	Predicts and evaluates the impacts of recent scientific discoveries, inventions, or breakthroughs 
	
	

	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

	[9] SF1.1-SF3.1 describing the scientific principles involved in a subsistence activity (e.g., hunting, fishing, gardening) (L). Cross referenced with SA3.1.
	Scientific knowledge

Local knowledge, culture, and technologies


	Describes the scientific principles as they apply to subsistence activities (e.g., hunting requires knowledge of animals’ behaviors and habitats)
	
	

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


