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[bookmark: _Toc466476445]Purpose of the Document
This document provides test design plan for the Spring 2017 South Dakota Science Assessment. It also includes blueprints provided by the South Dakota Department of Education (SD DOE) that will be implemented once enough items have been developed that align to the new Science standards.

South Dakota adopted new Science standards in May 2015.[footnoteRef:2]. Therefore, South Dakota’s Science assessment (previously known as the South Dakota State Test of Educational Progress (DSTEP) Science) must be realigned to the new standards. The SD DOE provided Questar Assessment, Inc. (Questar) with blueprints that align to these new standards, developed with input from educators. These blueprints will be gradually phased into the Science test designs to allow the item pool to continue to grow each year until enough items are developed to fulfill these blueprints. [2:  The May 2015 Science Standards are located online at http://doe.sd.gov/contentstandards/documents/sdSciStnd.pdf] 


This phase-in approach will begin with the Spring 2017 administration that will include current items that fit the new standards and the development of enough new items to fill any gaps that exist between the current items and the new standards (i.e., new standards that cannot be assessed with any current items will be assessed by newly developed items instead). The result will be one test form per grade level. Additional item development will occur in 2017–2018 and in subsequent years until the item pool contains enough items to build the assessments according the blueprints provided by the SD DOE.

[bookmark: _Toc466476446]Assessment Overview
The South Dakota Science Assessment is South Dakota’s annual statewide assessment of student progress administered to students in grades 5, 8, and 11 each spring. Beginning with the Spring 2017 administration, these assessments are aligned to the May 2015 South Dakota Science Standards.

[bookmark: _Toc466476447]Test Design Plan
[bookmark: _Toc466476448]Spring 2017
As shown in Table 2.1, each grade-level test form will consist of 60 operational (OP) items and 10 field test (FT) items across three strands (Physical Science, Life Science, and Earth Space Science). The 60 operational items will be spread across the grade-level content standards for each strand.


[bookmark: _Toc466475621]Table 2.1. Number of Items on the Spring 2017 South Dakota Science
	
	#Items

	
	Physical Science
	Life Science
	Earth Space Science

	Grade
	OP
	FT
	OP
	FT
	OP
	FT

	5
	20
	4
	20
	3
	20
	3

	8
	20
	4
	20
	3
	20
	3

	11
	20
	4
	20
	3
	20
	3



Appendix A provides the grade-level May 2015 South Dakota Science Standards for the grades 5, 8, and 11 Science assessments. During the Spring 2017 administration, and attempt will be made to align each standard within each strand to at least one item on the assessment until a sufficient number of items are developed to have multiple items per standard. Future administrations of the South Dakota Science test will have a varied number of items per standard until the item pool becomes robust.

In order to develop the Spring 2017 operational South Dakota Science test, current items aligned to the South Dakota Science Standards adopted in May 2015[footnoteRef:3] will be used. In addition, a supplemental set of items will be developed to fill in gaps where there may not be any operational items for a certain standard. Each South Dakota Science assessment will include 10 field test items that will be spread across the three strands. Because the assessments will include previously unexposed operational items, if an operational supplemental item (a new item that not been exposed) does not perform within set parameters, a field test item that does perform well will replace that operational item. [3:  The May 2015 Science Standards are located online at http://doe.sd.gov/contentstandards/documents/sdSciStnd.pdf.] 


[bookmark: _Toc466476449]2017–2018 and Beyond
During the 2017–2018 school year, South Dakota will continue to use currently exposed and aligned items to build the test form. Field test items will be developed for future administrations. The South Dakota Science test will have 60 items per grade, with 20 items being allocated to each of the three strands. Ten field test items will be on each of the grade-level assessments to continue to build the item bank for future use.

[bookmark: _Toc466476450]Item Types
Item types for the Spring 2017 administration will include traditional MC Static items.  Future administrations will include technology-enhanced items, as described below. Other forms of technology enhanced items may be implemented in subsequent years.

· Multiple-Choice Static (MC) and Multiple-Choice Multi-Select (MCMS): Multiple-choice items are an efficient way to assess knowledge and skills and can be developed to measure each of the cognitive targets. In a well-designed multiple-choice item, the stem clearly presents the question to the student. The stem may be in the form of a question, a phrase, or an expression, as long as it conveys what is expected of the student. The stem is followed by four (or more for multi-select) answer choices, or options, only one of which is correct. For multi-select there are multiple keys in the options.

· Two-Part (2P): Two-part items consist of two selected response items. The student answers Part 1 first and then answers Part 2, which is support or evidence for Part 1.

· Multiple-Choice Dynamic (MCD): A multiple-choice item uses drop-down boxes for the student to select the answer choice(s). The dropdown box can be inline text or standalone. One item can include multiple drop-down boxes.

· Multi-select table (MST): The student indicates their answer by clicking on an open cell. Clicking again will remove the “blue checkmark”. The number of “blue checkmarks” can be restricted by row or column. It is also possible to have no restrictions so that the student can choose every cell.

[bookmark: _Toc466476451]SD DOE Blueprints
This section presents the blueprints provided by the SD DOE that will be implemented once enough items have been developed to fulfill the needs of this plan. As the item pool becomes more robust (beginning with the Spring 2017 administration), the test structure could take on a new design. The test composition and length will be 60–80 scorable events with the following by grade band:

· Grade 5: 40% Physical Science, 30% Life Science, and 30% Earth Space Science
· Grade 8: 40% Physical Science, 30% Life Science, and 30% Earth Space Science
· Grade 11: 50% Life Science with appropriate Earth Space Science and 50 % Physical Science with Earth Space Science connections

Items will need to address content and practices within a bundle of items, tasks, scenarios, as well as incorporate Crosscutting Concepts as portrayed in the standards document.

In order to incorporate the three strands of the South Dakota Science Standards, a group of South Dakota educators developed a structure that starts with the Science and Engineering Practices and then connects Disciplinary Core Ideas and Crosscutting Concepts. The Science and Engineering Practices have been reorganized into three clusters to promote greater understanding and application of the practices across items in a summative assessment, as shown in Table 4.1.


[bookmark: _Toc466475622]Table 4.1. Science and Engineering Practice Clusters
	Gather
	Reason
	Communicate

	1. Asking questions and defining problems
2. Developing and Using Models
3. Planning and Carrying Out Investigations
	4. Analyzing and Interpreting Data
5. Using Mathematics and Computational Thinking
6. Constructing Explanations and Designing Solutions
	7. Engaging in Argument from Evidence
8. Obtaining, Evaluating, and Communicating Information



In order to ensure that Disciplinary Core Ideas are being taught across the grade span, the committee determined that the South Dakota Science Assessment needed to assess content across the grades for the core ideas to be adequately assessed. Each grade-level assessment should provide an opportunity for students to make connections between several core ideas and the practices within a scenario or task designed to have students use the practices within the disciplines. 

Tables 4.2, 4.3, and 4.4 provide the Disciplinary Core Ideas across Science and Engineering Practices for grades 5, 8, and 11, respectively. Tables 4.5 and 4.6 provide the connections between the standards that are desirable for developing tasks or items for grades 5 and 11, respectively.

[bookmark: _Toc466475623]Table 4.2. Disciplinary Core Ideas across Science and Engineering Practices—Grade 5
	
	Gather
	Reason
	Communicate

	Life Science
	3LS1-1
	3LS2-1
3LS3-1
3LS4-1
3LS4-2
5LS2-1
	3LS3-2
3LS4-3
3LS4-4
4LS1-1
5LS1-1

	Physical Science
	3PS2-1
3PS2-2
3PS2-3
3PS2-4
4PS3-3
4PS4-1
4PS4-2
5PS1-1
5PS1-4
	4PS3-1
4PS4-3
5PS1-2
	5PS3-1

	Earth Space Science
	4ESS2-1
	3ESS2-1
4ESS1-1
4ESS3-2
5ESS1-2
	3ESS2-2
3ESS3-1
4ESS3-1
5ESS2-1
5ESS2-2
5ESS3-1




[bookmark: _Toc466475624]Table 4.3. Disciplinary Core Ideas across Science and Engineering Practices—Grade 8
	
	Gather
	Reason
	Communicate

	Life Science
	MSLS1-2
MSLS1-1
	MSLS2-1
MSLS1-6
MSLS4-4
	MS-LS1-3
MS-LS1-4
MSLS2-4
MSLS2-5

	Physical Science
	MSPS2-3
MSPS1-1
MSPS1-5
MSPS4-2
MSPS2-5
MSPS3-4
MSPS1-2
MSPS2-1
	MSPS4-1
MSPS2-1
	MSPS3-5

	Earth Space Science
	MSESS2-1
MSESS2-6
	MSESS2-2
MSESS3-1
MSESS3-3
	MS-ESS3-4



[bookmark: _Toc466475625]Table 4.4. Disciplinary Core Ideas across Science and Engineering Practices—Grade 11
	
	Gather
	Reason
	Communicate

	Life Science
	HSLS1-2
HSLS1-3
HSLS1-4
HSLS1-5
HSLS1-7
HSLS2-5
HSLS3-1
	HSLS1-1
HSLS1-6
HSLS2-1
HSLS2-2
HSLS2-3
HSLS2-4
HSLS2-7
HSLS3-3
HSLS4-2
HSLS4-3
HSLS4-4
HSLS4-6
HSLS4-7
	HSLS2-6
HSLS2-8
HSLS3-2
HSLS4-1
HSLS4-5

	Physical Science
	HSPS1-1
HSPS1-3
HSPS1-4
HSPS1-8
HSPS2-5
HSPS3-2
HSPS3-4
HSPS3-5
HSPS4-2
	HSPS1-7
HSPS2-1
HSPS2-2
HSPS2-4
HSPS3-1
HSPS3-3
HSPS4-1
	HSPS1-2
HSPS1-5
HSPS1-6
HSPS2-3
HSPS2-8
HSPS4-3
HSPS4-5

	Earth Space Science
	HSESS1-1
HSESS1-1
HSESS2-3
HSESS2-4
	HSESS1-4
HSESS1-6
HSESS2-2
HSESS3-1
HSESS3-4
HSESS3-5
HSESS3-6
	HSESS1-2
HSESS1-3
HSESS1-4
HSESS3-2



[bookmark: _Toc466475626]Table 4.5. Standard Connections Desirable for Developing Items—Grade 5
	Life Science
	Physical Science
	Earth Space Science

	3LS2-1 & 4LS1-1
	3PS2-1 & 2-2
	3ESS2-1 & 3ESS3-1

	3LS3-1 & 3LS3-2
	3PS2-3 & 3PS2-4
	4ESS3-2 & 3ESS2-1

	3LS4-2, 3, & 4
	4PS3-1 & 4PS3-3
	4ESS3-1 & 5ESS3-1

	
	5PS1-4 & 5PS1-2
	



[bookmark: _Toc466475627]Table 4.6. Standard Connections Desirable for Developing Items—Grade 11
	Life Science & Earth Space Science
	Physical Science & Earth Space Science

	HS1-1, 3-1. 4-2
	HSPS3-1, HSPS3-2, HSPS3-3, HSPS3-4, HSESS2-2, HSESS2-3

	HSLS1-2, HSLS2-1, HSESS3-1
	HSPS2-4, HSPS2-5, HSSPS3-5, HSESS1-4

	HSLS1-2, HSLS1-4, HSLS3-3
	HSPS2-1, HSPS2-2, HSPS2-3

	HSLS1-7,HSLS2-2
	HSPS1-2, HSPS1-4, HSPS1-5, HSPS1-6, HSPS1-7

	HSLS2-2, HSLS4-6, HSLS4-7
	HSPS4-1, HSPS4-2, HSPS4-3, HSPS4-4, HSPS4-5

	HSLS3-3, HSLS3-3, HSLS2-8, HSLS2-6, HSESS3-3
	HSPS1-1, HSPS1-3, HSPS1-8, HSPS2-6, HSESS1-3

	HSLS2-7, HSLS3-2, HSLS4-4, HSESS3-6
	

	HSLS4-3, HSLS4-4, HSESS3-6
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Table A.1. Grade 5 Science Standards
	Physical Science

	Standard Code
	Text

	3-PS2-1
	Plan and carry out an investigation to provide evidence of the effects of balanced and unbalanced forces on the motion of an object. (SEP: 3; DCI: PS2.A, PS2.B; CCC: Cause/Effect)

	3-PS2-2
	Make observations and/or measurements of an object’s motion to provide evidence for how a pattern can be used to predict future motion. (SEP: 3; DCI: PS2.A; CCC: Patterns)

	3-PS2-3
	Ask questions about cause and effect relationships of electric or magnetic interactions between two objects not in contact with each other. (SEP: 1; DCI: PS2.B; CCC: Cause/Effect)

	3-PS2-4
	Define a simple design problem that can be solved by applying scientific ideas about magnets.* (SEP: 1; DCI: PS2.B; CCC: Technology)

	4-PS3-1
	Use evidence to construct an explanation relating the speed of an object to the energy of that object. (SEP: 6; DCI: PS3.A ; CCC: Energy/Matter)

	4-PS3-2
	Make observations to provide evidence for how energy can be transferred from place to place by sound, light, heat, and electric currents. (SEP: 3; DCI: PS3.A, PS3.B; CCC: Energy/Matter)

	4-PS3-3
	Ask questions and predict outcomes about the changes in energy that occur when objects collide. (SEP: 1; DCI: PS3.A, PS3.B, PS3.C; CCC: Energy/Matter)

	4-PS3-4
	Design, test, and refine a device that converts energy from one form to another.* (SEP: 6; DCI: PS3.B, PS3.D, ETS1.A ; CCC: Energy/Matter)

	5-PS1-2
	Measure and graph quantities to provide evidence that regardless of the type of change that occurs when heating, cooling, or mixing substances, the total weight of matter is conserved. (SEP: 5; DCI: PS1.A, PS1.B; CCC: Scale/Prop.)

	5-PS2-1
	Support an argument that the gravitational force exerted by Earth on objects is directed down. (SEP: 7; DCI: PS2.B; CCC: Cause/Effect)

	5-PS1-1
	Develop a model to describe that matter is made of particles too small to be seen. (SEP: 2; DCI: PS1.A; CCC: Scale/Prop.)

	5-PS1-2
	Measure and graph quantities to provide evidence that regardless of the type of change that occurs when heating, cooling, or mixing substances, the total weight of matter is conserved. (SEP: 5; DCI: PS1.A, PS1.B; CCC: Scale/Prop.)

	5-PS1-3
	Make observations and measurements to identify materials based on their properties. (SEP: 3; DCI: PS1.A; CCC: Scale/Prop.)

	5-PS1-4
	Conduct an investigation to determine whether the mixing of two or more substances results in new substances. (SEP: 3; DCI: PS1.B; CCC: Cause/Effect)

	Life Science

	3-LS3-1
	Analyze and interpret data to provide evidence that plants and animals have traits inherited from parents and that variations of these traits exist in a group of similar organisms. (SEP: 4; DCI: LS3.A, LS3.B; CCC: Patterns)

	3-LS3-2
	Use evidence and reasoning to support the explanation that traits can be influenced by the environment. (SEP: 6; DCI: LS3.A, LS3.B; CCC: Cause/Effect)

	4-LS1-1
	Construct an argument that plants and animals have internal and external structures that function to support survival, growth, behavior, and reproduction. (SEP: 7 ; DCI: LS1.A; CCC: Systems)

	5-LS1-1
	Support an argument that plants get the materials they need for growth chiefly from air and water. (SEP: 7; DCI: LS1.C; CCC: Energy/Matter)

	5-LS2-1
	Develop a model to describe the movement of matter and energy among producers, consumers, decomposers, and the environment. (SEP: 2; DCI:LS2.A, LS2.B ; CCC: Systems)

	Earth Space Science

	3-ESS2-1
	Represent data in tables and graphical displays to describe typical weather conditions expected during a particular season. (SEP: 4; DCI: ESS2.D; CCC: Patterns)

	3-ESS2.2
	Obtain and combine information to describe climates in different regions of the world. (SEP: 8; DCI: ESS2.D ; CCC: Patterns)

	4-ESS1-1
	Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for changes in a landscape over time. (SEP: 6; DCI: ESS1.C ; CCC: Patterns)

	4-ESS2-1
	Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion by water, ice, wind, or vegetation. (SEP: 3; DCI: ESS2.A, ESS2.E; CCC: Cause/Effect)

	4-ESS2-2
	Analyze and interpret data from maps to describe patterns of Earth’s features. (SEP: 4; DCI: ESS2.B; CCC: Patterns)

	5-ESS1-1
	Support an argument that differences in the apparent brightness of the sun compared to other stars is due to distances from the Earth. (SEP: 7; DCI: ESS1.A; CCC: Scale/Prop.)

	5-ESS2-1
	Develop a model to describe the interaction of geosphere, biosphere, hydrosphere, and/or atmosphere. (SEP: 2; DCI: ESS2.A; CCC: Systems)




Table A.2. Grade 8 Science Standards
	Physical Science

	Standard Code
	Text

	MS-PS1-1
	Develop models to describe the atomic composition of simple molecules and extended structures. (SEP:2 ; DCI: PS1.A; CCC: Scale/Prop. )

	MS-PS1-2
	Analyze and interpret data on the properties of substances before and after the substances interact to determine if a chemical reaction has occurred. (SEP: 8; DCI: PS1.A, PS1.B; CCC: Patterns)

	MS-PS1-3
	Obtain and evaluate information to describe that synthetic materials come from natural resources and impact society. (SEP: 8; DCI: PS1.A, PS1.B; CCC: Structure/Function, Technology )

	MS-PS1-4
	Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure substance when thermal energy is added or removed. (SEP: 2; DCI: PS1.A, PS3.A; CCC: Cause/Effect)

	MS-PS1-5
	Develop and use a model to describe how the total number of atoms does not change in a chemical reaction and thus mass is conserved. (SEP: 2 ; DCI: PS1.B; CCC: Energy/Matter)

	MS-PS1-6
	Design, construct, test, and modify a device that either releases or absorbs thermal energy by chemical processes.* (SEP: 6; DCI: PS1.B, ETS1.B, ETS1.C; CCC: Energy/Matter)

	MS-PS2-1
	Design a solution to a problem involving the motion of two colliding objects that illustrates Newton’s Third Law.* (SEP: 6; DCI: PS2.A; CCC: Systems, Technology)

	MS-PS2-2
	Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces on the object and the mass of the object. (SEP: 3; DCI: PS2.A; CCC: Stability/Change )

	MS-PS2-3
	Ask questions about data to determine the factors that affect the strength of electric and magnetic forces. (SEP: 1; DCI: PS2.B; CCC: Cause/Effect)

	MS-PS2-4
	Construct and present arguments using evidence to support the claim that gravitational interactions are attractive and depend on the masses of interacting objects. (SEP: 7; DCI: PS2.B; CCC: Systems)

	MS-PS2-5
	Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between objects exerting forces on each other even though the objects are not in contact. (SEP: 3; DCI: PS2.B; CCC: Cause/Effect )

	MS-PS3-1
	Construct and analyze graphical displays of data to describe the relationships of kinetic energy to the mass of an object and to the speed of an object. (SEP: 4; DCI: PS3.A; CCC: Scale/Prop.)

	MS-PS3-2
	Develop a model to describe that when the arrangement of objects interacting at a distance changes, different amounts of potential energy are stored in the system. (SEP: 2; DCI: PS3.A, PS3.C ; CCC: Systems)

	MS-PS3-3
	Design, construct, and test a device that either minimizes or maximizes thermal energy transfer.* (SEP: 6; DCI: PS3.A, PS3.B, ETS1.A, ETS1.B, ; CCC: Energy/Matter)

	MS-PS3-4
	Plan an investigation to determine the relationships among the energy transferred, the type of matter, the mass, and the change in the average kinetic energy of the particles as measured by the temperature of the sample. (SEP: 3; DCI: PS3.A, PS3.B; CCC: Scale/Prop.)

	MS-PS3-5
	Engage in argument from evidence to support the claim that when the kinetic energy of an object changes, energy is transferred to or from the object. (SEP: 7; DCI: PS3.B; CCC: Energy/Matter)

	MS-PS4-1
	Use mathematical representations to describe a simple model for waves that includes how the amplitude of a wave is related to the energy in a wave. (SEP: 5; DCI: PS4.A; CCC: Patterns)

	MS-PS4-2
	Develop and use a model to describe how waves are reflected, absorbed, or transmitted through various materials. (SEP: 2; DCI: PS4.A, PS4.B; CCC: Structure)

	Life Science

	MS-LS1-1
	Plan and carry out an investigation to provide evidence that living things are made of cells; either one cell or many different types and numbers of cells. (SEP: 3; DCI: LS1.A; CCC: Scale/Prop., Technology)

	MS-LS1-2
	Develop and use a model to describe the function of a cell as a whole and ways parts of cells contribute to the function. (SEP: 2; DCI: LS1.A; CCC: Structure/Function)

	MS-LS1-3
	Construct an argument supported by evidence for how the body is a system of interacting subsystems composed of groups of cells. (SEP: 7 ; DCI: LS1.A; CCC: Systems)

	MS-LS1-4
	Construct an argument based on empirical evidence and scientific reasoning to support an explanation for how characteristic animal behaviors and specialized plant structures affect the probability of successful reproduction of animals and plants respectively. (SEP: 7; DCI: LS1.B; CCC: Cause/Effect)

	MS-LS1-5
	Construct a scientific explanation based on evidence for how environmental and genetic factors influence the growth of organisms. (SEP: 6; DCI: LS1.B; CCC: Cause/Effect)

	MS-LS1-6
	Construct a scientific explanation based on evidence for the role of photosynthesis in the cycling of matter and flow of energy into and out of organisms. (SEP: 6, Nature Science/Empirical Evidence; DCI: LS1.C, PS3.D; CCC: Energy/Matter)

	MS-LS1-7
	Develop a model to describe how food is rearranged through chemical reactions forming new molecules that support growth and/or release energy as this matter moves through an organism. (SEP: 2; DCI: LS1.C, PS3.D; CCC: Energy/Matter)

	MS-LS2-1
	Analyze and interpret data to provide evidence for the effects of resource availability on organisms and populations of organisms in an ecosystem. (SEP: 4; DCI: LS2.A; CCC: Cause/Effect)

	MS-LS2-2
	Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems. (SEP: 6; DCI: LS2.A; CCC: Patterns)

	MS-LS2-3
	Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an ecosystem. (SEP: 2; DCI: LS2.B; CCC: Energy/Matter)

	MS-LS3-2
	Develop and use a model to describe why asexual reproduction results in offspring with identical genetic information and sexual reproduction results in offspring with genetic variation. (SEP: 2; DCI: LS1.B, LS3.A, LS3.B; CCC: Cause/Effect)

	MS-LS4-1
	Analyze and interpret data for patterns in the fossil record that document the existence, diversity, extinction, and change of life forms throughout the history of life on Earth. (SEP: 4; DCI: LS4.A; CCC: Patterns)

	MS-LS4-2
	Apply scientific ideas to construct an explanation for similarities and differences among modern organisms and between modern and fossil organisms to infer evolutionary relationships. (SEP: 6; DCI: LS4.A; CCC: Patterns)

	MS-LS4-4
	Construct an explanation based on evidence that describes how genetic variations of traits in a population increase some individuals’ probability of surviving and reproducing in a specific environment. (SEP: 6; DCI: LS4.B; CCC: Cause/Effect)

	MS-LS4-5
	Obtain, evaluate, and communicate information about how technological advances have changed the way humans influence the inheritance of desired traits in organisms. * (SEP: 8; DCI: LS4.B; CCC: Cause/Effect, Technology)

	Earth Space Science

	

	MS-ESS1-1
	Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases, eclipses of the sun and moon, and seasons. (SEP: 2; DCI: ESS1.A, ESS1.B; CCC: Patterns)

	MS-ESS1-2
	Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system. (SEP: 2; DCI: ESS1.A, ESS1.B; CCC: Systems)

	MS-ESS1-3
	Analyze and interpret data to determine scale properties of objects in the solar system. (SEP: 4; DCI: ESS1.B; CCC: Scale/Prop., Technology)

	MS-ESS2-1
	Develop a model to describe the cycling of Earth’s materials and the flow of energy that drives this process. (SEP: 2; DCI: ESS2.A; CCC: Stability/Change)

	MS-ESS2-2
	Construct an explanation based on evidence for how geoscience processes have changed Earth’s surface at varying time and spatial scales. (SEP: 6; DCI: ESS2.A, ESS2.C; CCC: Scale/Prop.)

	MS-ESS2-5
	Collect data to provide evidence for how the motions and complex interactions of air masses results in changes in weather conditions. (SEP: 3; DCI: ESS2.C, ESS2.D; CCC: Cause/Effect)

	MS-ESS2-6
	Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric and oceanic circulation that determine regional climates. (SEP: 2; DCI: ESS2.C, ESS2.D; CCC: Systems)

	MS-ESS3-2
	Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the development of technologies to mitigate their effects. (SEP: 4; DCI: ESS3.B; CCC: Patterns, Technology)

	MS-ESS3-3
	Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.* (SEP: 6 ; DCI: ESS3.C; CCC: Cause/Effect, Technology)

	MS-ESS3-4
	Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources impact Earth’s systems. (SEP: 7; DCI: ESS3.C; CCC: Cause/Effect, Technology, Nature Science/Consequence-Actions)





Table A.3. Grade 11 Science Standards
	Physical Science

	Standard Code
	Text

	HS-PS1-1
	Use the periodic table as a model to predict the relative properties of elements based on the patterns of electrons in the outermost energy level of atoms. (SEP: 2; DCI: PS1.A, PS2.B; CCC: Patterns)

	HS-PS1-2
	Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties. (SEP: 6; DCI: PS1.A, PS1.B; CCC: Patterns)

	HS-PS1-3
	Plan and carry out an investigation to gather evidence to compare the structure of substances at the bulk scale to infer the strength of electrical forces between particles. (SEP: 3; DCI: PS1.A, PS2.B; CCC: Patterns)

	HS-PS1-4
	Develop a model to illustrate that the release or absorption of energy from a chemical reaction system depends upon the changes in total bond energy. (SEP: 2; DCI: PS1.A, PS1.B; CCC: Energy/Matter)

	HS-PS2-6
	Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials.* (SEP: 8; DCI: PS1.A, PS2.B; CCC: Structure/Function)

	HS-PS1-2
	Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties. (SEP: 6; DCI: PS1.A, PS1.B; CCC: Patterns)

	HS-PS1-4
	Develop a model to illustrate that the release or absorption of energy from a chemical reaction system depends upon the changes in total bond energy. (SEP: 2; DCI: PS1.A, PS1.B; CCC: Energy/Matter)

	HS-PS1-5
	Construct an explanation based on evidence about the effects of changing the temperature or concentration of the reacting particles on the rate at which a reaction occurs. (SEP: 6; DCI: PS1.B; CCC: Patterns)

	HS-PS1-6
	Refine the design of a chemical system by specifying a change in conditions that would produce increased amounts of products at equilibrium.* (SEP: 6; DCI: PS1.B, ETS1.C; CCC: Stability/Change)

	HS-PS1-7
	Use mathematical representations to support the claim that atoms, and therefore mass, are conserved during a chemical reaction. (SEP: 5; DCI: PS1.B; CCC: Energy/Matter, Nature of Science/Consistency)

	HS-PS2-1
	Analyze data to support the claim that Newton’s Second Law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration. (SEP: 4; DCI: PS2.A; CCC: Cause/Effect )

	HS-PS2-2
	Use mathematical representations to support the claim that the total momentum of a system of objects is conserved when there is no net force on the system. (SEP: 5; DCI: PS2.A ; CCC: Systems)

	HS-PS2-3
	Design, evaluate, and refine a device that minimizes the force on a macroscopic object during a collision.* (SEP: 6; DCI: PS2.A, ETS1.A, ETS1.C; CCC: Cause/Effect )

	HS-PS1-1
	Use the periodic table as a model to predict the relative properties of elements based on the patterns of electrons in the outermost energy level of atoms. (SEP: 2; DCI: PS1.A, PS2.B; CCC: Patterns)

	HS-PS1-3
	Plan and carry out an investigation to gather evidence to compare the structure of substances at the bulk scale to infer the strength of electrical forces between particles. (SEP: 3; DCI: PS1.A, PS2.B; CCC: Patterns)

	HS-PS2-4
	Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s Law to describe and predict the gravitational and electrostatic forces between objects. (SEP: 5; DCI: PS2.B; CCC: Patterns)

	HS-PS2-5
	Plan and carry out an investigation to provide evidence that an electric current can produce a magnetic field and that a changing magnetic field can produce an electric current. (SEP: 3; DCI: PS2.B, PS3.A; CCC: Cause/Effect)

	HS-PS2-6
	Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials.* (SEP: 8; DCI: PS1.A, PS2.B; CCC: Structure/Function)

	HS-PS2-2
	Use mathematical representations to support the claim that the total momentum of a system of objects is conserved when there is no net force on the system. (SEP: 5; DCI: PS2.A ; CCC: Systems)

	HS-PS2-5
	Plan and carry out an investigation to provide evidence that an electric current can produce a magnetic field and that a changing magnetic field can produce an electric current. (SEP: 3; DCI: PS2.B, PS3.A; CCC: Cause/Effect)

	HS-PS3-1
	Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known. (SEP: 5; DCI: PS3.A, PS3.B ; CCC: Systems)

	HS-PS3-2
	Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative position of particles (objects). (SEP: 2 ; DCI: PS3.A; CCC: Energy/Matter)

	HS-PS3-3
	Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy. (SEP: 6; DCI: PS3.A, PS3.D, ETS1.A; CCC: Energy/Matter, Technology)

	HS-PS3-1
	Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known. (SEP: 5; DCI: PS3.A, PS3.B ; CCC: Systems)

	HS-PS3-4
	Plan and carry out an investigation to provide evidence that the transfer of thermal energy when two components of different temperature are combined within a closed system results in a more uniform energy distribution among the components in the system (Second Law of Thermodynamics). (SEP: 3; DCI: PS3.B, PS3.D; CCC: Systems)

	HS-PS3-5
	Develop and use a model of two objects interacting through electric or magnetic fields to illustrate the forces between objects and the changes in energy of the objects due to the interaction. (SEP: 2; DCI: PS3.C; CCC: Cause/Effect)

	Life Science

	Standard Code
	Text

	HS-LS1-1
	Construct an explanation based on evidence for how the structure of DNA determines the structure of proteins which carry out the essential functions of life through systems of specialized cells. (SEP: 6; DCI: LS1.A; CCC: Structure/Function)

	HS-LS1-2
	Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular organisms. (SEP: 2; DCI: LS1.A; CCC: Systems)

	HS-LS1-3
	Plan and carry out an investigation to provide evidence that feedback mechanisms maintain homeostasis. (SEP: 3; DCI: LS1.A; CCC: Stability/Change)

	HS-LS3-1
	Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from parents to offspring. (SEP: 1; DCI: LS1.A, LS3.A; CCC: Cause/Effect)

	HS-LS1-4
	Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and maintaining complex organisms. (SEP: 2; DCI: LS1.B; CCC: Systems)

	HS-LS1-5
	Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy. (SEP: 2; DCI: LS1.C; CCC: Systems, Energy/Matter)

	HS-LS1-6
	Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules may combine with other elements to form amino acids and/or other large carbon-based molecules. (SEP: 6; DCI: LS1.C; CCC: Energy/Matter)

	HS-LS1-7
	Use a model of the major inputs and outputs of cellular respiration (aerobic and anaerobic) to exemplify the chemical process in which the bonds of food molecules are broken, the bonds of new compounds are formed, and a net transfer of energy results. (SEP: 2; DCI: LS1.C; CCC: Energy/Matter)

	HS-LS2-2
	Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales. (SEP: 5; DCI: LS2.A, LS2.C; CCC: Scale/Prop.)

	HS-LS2-6
	Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems maintain relatively consistent numbers and types of organisms under stable conditions; however, moderate to extreme fluctuations in conditions may result in new ecosystems. (SEP: 7; DCI: LS2.C; CCC: Stability/Change)

	HS-LS2-7
	Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.* (SEP: 6; DCI: LS2.C, LS4.D, ETS1.B; CCC: Stability/Change)

	HS-LS3-1
	Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from parents to offspring. (SEP: 1; DCI: LS1.A, LS3.A; CCC: Cause/Effect)

	HS-LS3-2
	Make and defend a claim based on evidence that inheritable genetic variations may result from: (1) new genetic combinations through meiosis, (2) viable errors occurring during replication, and/or (3) mutations caused by environmental factors. (SEP: 7; DCI: LS3.B; CCC: Cause/Effect)

	HS-LS3-3
	Apply concepts of statistics and probability to explain the variation and distribution of expressed traits in a population. (SEP: 4; DCI: LS3.B; CCC: Scale/Prop.)

	HS-LS4-1
	Communicate scientific information that common ancestry and biological evolution are supported by multiple lines of empirical evidence. (SEP: 8; DCI: LS4.A; CCC: Patterns)

	HS-LS4-7
	Analyze displays of pictorial data to compare patterns of similarities in the embryological development across multiple species to identify relationships not evident in the fully formed anatomy. (SEP: 4; DCI: LS4.A ; CCC: Patterns)

	HS-LS4-2
	Construct an explanation based on evidence that the process of evolution primarily results from four factors: (1) the potential for a species to increase in number, (2) the heritable genetic variation of individuals in a species due to mutation and sexual reproduction, (3) competition for limited resources, and (4) the proliferation of those organisms that are better able to survive and reproduce in the environment. (SEP: 6; DCI: LS4.B, LS4.C; CCC: Cause/Effect)

	HS-LS4-3
	Apply concepts of statistics and probability to support explanations that organisms with an advantageous heritable trait tend to increase in proportion to organisms lacking this trait. (SEP: 4; DCI: LS4.B, LS4.C; CCC: Patterns)

	HS-LS4-4
	Construct an explanation based on evidence for how natural selection leads to adaptation of populations. (SEP: 6; DCI: LS4.C ; CCC: Cause/Effect)

	HS-LS4-5
	Evaluate the evidence supporting claims that changes in environmental conditions may result in: (1) increases in the number of individuals of some species, (2) the emergence of new species over time, and (3) the extinction of other species. (SEP: 7; DCI: LS4.C; CCC: Cause/Effect)

	HS-LS4-6
	Use a simulation to research and analyze possible solutions for the adverse impacts of human activity on biodiversity. (SEP: 5; DCI: LS4.C, LS4.D, ETS1.B; CCC: Cause/Effect)

	Earth Space Science

	HS-ESS1-1
	Develop a model based on evidence to illustrate the life span of the sun and the role of nuclear fusion in the sun’s core to release energy that eventually reaches Earth in the form of radiation. (SEP: 2; DCI: ESS1.A, PS3.D; CCC: Scale/Prop.)

	HS-ESS1-2
	Construct an explanation of the Big Bang Theory based on astronomical evidence of light spectra, motion of distant galaxies, and composition of matter in the universe. (SEP: 6; DCI: PS4.B, ESS1.A; CCC: Energy/Matter, Technology)

	HS-ESS1-3
	Communicate scientific ideas about the way stars, over their life cycle, produce elements. (SEP: 8; DCI: ESS1.A; CCC: Energy/Matter)

	HS-ESS1-4
	Use mathematical or computational representations to predict the motion of orbiting objects in the solar system. (SEP: 5; DCI: ESS1.B; CCC: Scale/Prop., Technology)

	HS-ESS2-4
	Plan and carry out an investigation of the properties of water and its effects on Earth materials and surface processes. (SEP: 2; DCI: ESS1.B, ESS2.A, ESS2.D; CCC: Cause/Effect)

	HS-ESS2-1
	Analyze geoscience data to make the claim that one change to Earth’s surface can create feedback that cause changes to other Earth systems. (SEP: 2; DCI: ESS2.A, ESS2.B; CCC: Stability/Change)

	HS-ESS2-2
	Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal convection. (SEP: 4; DCI: ESS2.A, ESS2.D; CCC: Stability/Change, Technology)

	HS-ESS2-3
	Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in changes in climate. (SEP: 2; DCI: ESS2.A, ESS2.B, PS4.A; CCC: Energy/Matter, Technology)

	HS-ESS2-4
	Plan and carry out an investigation of the properties of water and its effects on Earth materials and surface processes. (SEP: 2; DCI: ESS1.B, ESS2.A, ESS2.D; CCC: Cause/Effect)

	HS-ESS1-5
	Evaluate evidence of the past and current movements of continental and oceanic crust and the theory of plate tectonics to explain the ages of crustal rocks. (SEP: 7; DCI: ESS1.C, ESS2.B, PS1.C; CCC: Patterns)

	HS-ESS2-1
	Analyze geoscience data to make the claim that one change to Earth’s surface can create feedback that cause changes to other Earth systems. (SEP: 2; DCI: ESS2.A, ESS2.B; CCC: Stability/Change)

	HS-ESS2-3
	Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in changes in climate. (SEP: 2; DCI: ESS2.A, ESS2.B, PS4.A; CCC: Energy/Matter, Technology)

	HS-ESS2-2
	Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal convection. (SEP: 4; DCI: ESS2.A, ESS2.D; CCC: Stability/Change, Technology)

	HS-ESS2-4
	Plan and carry out an investigation of the properties of water and its effects on Earth materials and surface processes. (SEP: 2; DCI: ESS1.B, ESS2.A, ESS2.D; CCC: Cause/Effect)

	HS-ESS3-6
	Use a computational representation to illustrate the relationships among Earth systems and how those relationships are being modified due to human activity. (SEP: 5; DCI: ESS2.D, ESS3.D; CCC: Systems)

	HS-ESS3-1
	Construct an explanation based on evidence for how the availability of natural resources, occurrence of natural hazards, and changes in climate have influenced human activity. (SEP: 6; DCI: ESS3.A, ESS3.B ; CCC: Cause/Effect, Technology)

	HS-ESS3-2
	Evaluate competing design solutions for developing, managing, and utilizing energy and mineral resources based on cost-benefit ratios.* (SEP: 7; DCI: ESS3.A, ETS1.B; CCC: Technology)

	HS-ESS3-1
	Construct an explanation based on evidence for how the availability of natural resources, occurrence of natural hazards, and changes in climate have influenced human activity. (SEP: 6; DCI: ESS3.A, ESS3.B ; CCC: Cause/Effect, Technology)

	HS-ESS3-3
	Create a computational simulation to illustrate the relationships among management of natural resources, the sustainability of human populations, and biodiversity. (SEP: 5; DCI: ESS3.C; CCC: Stability/Change, Technology)

	HS-ESS3-4
	Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.* (SEP: 6; DCI: ESS3.C, ETS1.B; CCC: Stability/Change, Technology)
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