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Douglas School District Curriculum Purpose and Beliefs
Purpose (Why do we do this?): A guaranteed and viable curriculum (GVC) is one that
guarantees equal opportunity for learning for all students. Similarly, it guarantees
adequate time for teachers to teach content and for students to learn it. Think of the
concept of less is more (what is viable / priority). The role of curriculum in realizing the
district’s purpose is based upon common definitions and beliefs about its design and
implementation.
CURRICULUM BELIEFS
• The design of the curriculum (written, taught, and tested) establishes the
framework that guides educational decision-making for K-12 at Douglas School
District.
• A horizontally and vertically aligned curriculum that is well-written and
thoroughly assessed will help promote student learning.
• Curriculum development is a participatory process that includes: teacher teams
supported by principals, administrators, students, parents, and/or community as
appropriate.
• The curriculum is based on a core set of non-negotiable, relevant and challenging
content standards that guide decisions about teaching and learning.
• Curriculum is developed to ensure that students from teacher to teacher and
school to school have the opportunity to learn the same core learning targets at a
particular instructional level.
• The curriculum is accessible and manageable.
• The curriculum is assessed regularly at all levels: district, building, classroom, and
by students’ academic growth.
INSTRUCTIONAL BELIEFS
• “The South Dakota Framework for Teaching and Learning” will provide direction
for teachers’ professional practice at Douglas School District
(www.danielsongroup.org).
• The design and implementation of learning processes hold the greatest potential
for improving student achievement.
• Teachers collaborate to establish highly-effective instructional practices that offer
consistency in the educational delivery of content and offers consistency in
student learning opportunities.
• Teachers are expected to use flexibility and creativity to collaboratively create
lessons that deepen students’ engagement and understanding of the content while
meeting the needs of ALL students.
• Teachers may arrange the order of a subject as they see fit; however, it is expected
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that all teachers in a course / grade level will follow the same order.
• Instructional resources such as textbooks, software, and other materials are
collaboratively selected by teachers and are based upon their alignment with the
curriculum, state content standards, and district instructional philosophies.
• Staff development is designed to meet the needs of staff in implementing the
curriculum.
• Students are ultimately responsible for their learning; teachers are responsible for
fostering practice that supports students’ responsibility. Teachers will offer many
different instructional opportunities for students to master the learning.
ASSESSMENT BELIEFS
Student assessment provides teachers with information that drives their instructional
decision-making, supports communication of student achievement, and process data to:
• Reflect upon the impact that the design of curriculum, instruction, and evaluation
have on student achievement.
• Look for holes in student learning and ways to fill them.
• Guide the design and redesign of instruction at appropriate levels of challenge.
• Give appropriate and immediate feedback to students.
• Guide the improvement of curriculum alignment and program decisions.
• Communicate progress to parents to support learning at home.
Differentiation—Ensuring That ALL Students Learn
Douglas School District Board Policy (IA) states: “…the aim of our schools will be to assist
in the development of the complete person…to achieve these ideals, the Board recognizes
the necessity of meeting the needs of the individual and the society. Thus, the curriculum
must be flexible and adapted to individual abilities and differences.”
Teachers analyze data, collaborate, and reflect to determine the most effective approaches
for helping students achieve their learning targets, accommodating and modifying for
students as appropriate (modifications must be part of an IEP, while accommodations are
for ALL students, see Glossary for definitions), and critically evaluating the effectiveness of
those instructional strategies. Ours is not a lockstep process, but one that provides the
structures and curriculum resources to maintain program integrity, while recognizing that
flexibility based upon student need facilitates learning for all students. Teachers know that
every child learns differently and that adjustments to content, process, and product may be
necessary; however, they maintain unwavering focus upon the learning outcomes defined
by content standards. Teachers also recognize that adherence to agreed upon curriculum
facilitates continuity and maintains the learning progression.
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The Douglas School District Science Education Philosophy
Science is a study of the natural world. It is critical to the preservation of the planet and our
species. We believe that science education should help students learn to take intellectual
risks, think divergently, and explore cooperatively, thereby enhancing their scientific
confidence about living and nonliving systems.
Our technological society requires scientific literacy to understand problem solving strategies
and decision-making processes. Decisions related to health, environment, and resources will
have local, national, and global impact. Therefore, our students must be prepared to engage
in discussions and take action(s) that will have personal as well as community significance.
The Douglas School District encourages students to realize their scientific potential. Each
student will develop a fundamental understanding of science and engineering through the use
of process skills and hands-on experiences. The ability to ask questions, gather facts, evaluate
information, and communicate findings is essential to participation in a global community.
Science Standards Document Format
The South Dakota Science Standards provide a listing of essential core content to be
learned. The standards are designed to guide the planning of instruction and to anchor the
assessment of learning from kindergarten through high school graduation. Each grade level
has unique performance descriptors that provide all stakeholders with clear expectations
for the knowledge, skills, and experiences students need to be thoughtful participants in an
ever-changing world. Clearly articulated and shared learning targets, developed from the
standards, involve students in their learning and engage them as active participants in the
process.
This document is a foundation upon which teachers begin meaningful, informed discussion
as part of a Professional Learning Community. Deep conversations about what students are
to know, understand, and be able to do; assessment; differentiation; and a commitment to
improving instructional practice assures that students are able to engage in meaningful and
enduring Science learning. By providing a common set of goals and expectations for all
students in all schools, this dialog will be strengthened and enhanced.
The most effective learning happens when students are involved in setting goals, receive
meaningful feedback, and know that their teacher has high expectations for their learning.
Expert teachers recognize their role in making a difference for students.
The South Dakota Science Standards are constructed with the three major dimensions of
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the National Research Council’s Framework for K-12 Science Education as a foundation.
These dimensions: Scientific and Engineering Practices, Crosscutting Concepts, and
Disciplinary Core Ideas, provide the broad outline of what all students need to know and be
able to do by the end of high school.
Dimension 1: Practices for K-12 Science Classrooms
1. Asking questions (for science) and defining problems (for engineering).
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 (for science) and designing solutions (for
engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information
Dimension 2: Crosscutting Concepts
1. Patterns
2. Cause and effect: Mechanisms and explanations
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles and conservation
6. Structure and function
7. Stability and change
Dimension 3: Disciplinary Core Ideas
Physical Science
PS1: Matter and Its Interactions
PS2: Motion and Stability: Forces and Interactions
PS3: Energy
PS4: Waves and Their Applications in Technologies for Information
Transfer
Life Science
LS1: From Molecules to Organisms: Structures and Processes
LS2: Ecosystems: Interactions, ENergy, and Dynamics
LS3: Heredity: Inheritance and Variation of Traits
LS4: Biological Evolution: Unity and Diversity
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Earth and Space Sciences
ESS1: Earth’s Place in the Universe
ESS2: Earth’s Systems
ESS3: Earth and Human Activity
(Committee on Conceptual Framework for the New K-12 Science Education Standards,
Education, B. O., Division of Behavioral and Social Sciences and Education, Council, N. R.,
Quinn, H., Schweingruber, H., & Keller, T. (2012). A Framework for K-12 Science Education:
Practices, Crosscutting Concepts, and Core Ideas. National Academies Press.)
The entire Framework for K-12 Science Education can be accessed at:
https://www.nap.edu/catalog/13165/a-framework-for-k-12-science-education-practicescrosscutting-concepts
Cross-curricular connections
South Dakota Content Standards for English / Language Arts include specific standards for
reading and writing in Science and Social Studies. Science units should include attention to
these literacy standards within the context of the content area. Connections between
Science and Mathematics and Science and Technology are clear and should be taken
advantage of as often as possible through unit and lesson planning. Additional information
about all content area standards can be found at the DOE website:
http://doe.sd.gov/ContentStandards/.
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MIDDLE SCHOOL COURSE DESCRIPTIONS
Sixth Grade Physical Science:
Matter is composed of atoms and molecules that can be used to explain the physical and
chemical properties of substances, diversity of materials, states of matter, phase changes,
and conservation of matter and energy. Reacting substances rearrange to form different
molecules, but the number of atoms is conserved. Some reactions release energy and
others absorb energy. The role of the mass of an object must be qualitatively accounted for
in any change of motion due to the application of an attractive or repulsive force.
Gravitational, electrical, and magnetic forces occur through collisions and over distances.
Forces that act at a distance involve fields that can be mapped by their relative strength
and effect on an object. Kinetic energy can be distinguished from the various forms of
potential energy. Energy changes, to and from each type, can be tracked through physical
or chemical interactions. The relationship between the temperature and the total energy of
a system depends on the types, states, and amounts of matter. When two objects interact,
each one exerts a force on the other, and these forces can transfer energy between them.
Energy is transferred in chemical processes and everyday life. A simple wave model has a
repeating pattern with a specific wavelength, frequency, and amplitude, and mechanical
waves need a medium through which they are transmitted. This model can explain many
phenomena including sound and light. Waves can transmit energy and digital information.
Seventh Grade- Life Science:
Seventh grade students gain experience and competencies in science through laboratory
investigations including the use of observation, measurement, and application of the
scientific method. The seventh grade curriculum emphasizes Life Science, beginning with
identification of the characteristics and needs of living things, and progressing through the
kingdoms – Archaebacteria, Eubacteria, Protists, Fungi, Plants, and Animals. Cell structures
and their functions are studied, including the differences between plant and animal cells,
and cellular reproduction. Processes that are fundamental to all organisms photosynthesis and respiration - are investigated. The structure of DNA is introduced, as
well as its role in producing traits in organisms. Changes in organisms over geologic time
are evaluated. Human body systems are explored, with particular focus on maintaining
healthy bodies.
Current issues relating to the impact of science and technology on society are threaded
throughout the general science curriculum. Topics in Physical Science and Earth/Space
Science are also incorporated into the curriculum as they are related to the study of Life
Science.
Eighth Grade Science:
During eighth grade, students gain experience and competencies in science processes
including: observing, inferring, classifying, using variables, measurement, predicting,
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hypothesizing and experimenting. The eighth grade curriculum emphasizes the Earth
Sciences, beginning with a familiarity with earth systems and components, and progressing
through the planetary science and weather. Eighth grade science also includes several
standards that are among the physical sciences, primarily chemistry.
Middle School ACC:
Skills development classes are designed to utilize interdisciplinary skills to enhance
student learning in all areas. Materials for this course include but are not limited to
newspapers, critical reading materials, novels, short stories, essays, educational
publications, and other non-fiction pieces from a variety of sources. Units will supplement
curriculum in the core subjects of math, social studies, science and language arts.
HIGH SCHOOL COURSE DESCRIPTIONS
311 Physical Science 1 (9th grade required) (Semester course)
Will give the student an understanding of the scientific method, unit conversions, matter
and chemistry through science concepts, problem solving and hands-on student
experiments.
312 Physical Science 2 (9th grade required) (Semester course)
Will give the student an understanding of the scientific method, unit conversions, motion,
Newton’s Laws, energy, electricity, light, waves and simple machines through science
concepts, problem solving and hands-on student experiments.
320 Biology (10th grade required)
Biology is a study of living systems and their interrelationships. Extensive outside scientific
readings are incorporated. Hands-on and inquiry based methods are emphasized. Biology
will consist of one semester of cell structure and function, including genetics and protein
synthesis, and one semester of classification, evolution, and ecology.
332 Anatomy and Physiology 1 (11th-12th grade) (Either Semester or Both) (Prerequisite: Completion of Biology with a “B” or better)
This course is an advanced study of the human body for students with an interest in
pursuing a health or agricultural-related field. Serious biology students will receive an indepth study of basic human anatomy and physiology utilizing dissection and medical
terminology. Systems covered in the first semester are Body organization, Tissues,
Integumentary, Skeletal, and Muscular. Systems covered in the second semester are
Nervous, Cardiovascular, Endocrine, and Digestive.
330 Chemistry (11th-12th grade)(Pre-requisite: completion of Algebra I and
currently taking Informal Geometry, Geometry, Algebra II, or Advanced Algebra)
This is a problem solving chemistry course that incorporates both lab work and textbook
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concepts. Topics include atomic structure, electron configuration, the periodic table,
stoichiometry, chemical reactions, gas laws, acids and bases, and oxidation reactions. This
is a college preparatory class. Students planning on entering college are strongly urged to
take Chemistry.
331 Earth Science (11th and 12th grade) (Instructor permission required for
entrance into semester 2.)
Earth Science is an exploratory science course designed to integrate hands-on experience
with innovative nontraditional textbook/classroom procedures. This class will cover plate
tectonics, rock cycle, mineral identification, Earth’s history, and Earth’s formation. A
second component of the class will provide a positive experience for the student while they
learn skills and disciplines in cabachon and silver-smithing (jewelry making). A $10.00 lab
fee is required per semester for the student’s silver projects.
340 Physics (11th-12th grade) (Pre-requisite: Geometry and Advanced Algebra or
Algebra II) (recommended “C” or better in those courses)
The study of Physics includes the study of forces, motion, momentum, energy, waves,
electricity, magnetism, and nuclear energy. The major emphasis is on mechanics. This is a
college preparatory class. Physics is a mathematical, laboratory, and problem-solving
course.
341 AP Chemistry (12th grade) (Pre-requisite: completion of Chemistry I and
Advanced Algebra or Algebra II (recommended “C” or better in pre-requisites)
This course will cover the material in a first-year college chemistry course. Topics will
include atomic theory, chemical bonding, nuclear chemistry, gas laws, solutions, chemical
reactions, stoichiometry, thermodynamics, kinetics, equilibrium, and descriptive chemistry.
There will be substantial lab work. Students successfully completing the AP exam at the
end of the course may be eligible for college credit.
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Douglas Priority Standard Alignment (Draft--to be updated Spring 2018)
The identification of priority standards gives teachers the guidance they need
when determining areas of emphasis within content instruction. Priority
standards are a carefully selected subset of the total list of the grade-specific and
course-specific standards within each content area that students must know and
be able to do by the end of each school year in order to be prepared for the
standards at the next grade level or course. Priority standards represent the
assured student competencies that each teacher needs to help every student
learn, and demonstrate proficiency in, by the end of the current grade or course
(Ainsworth, 2015, p. 272).
Priority standards are selected based on:
“Endurance (lasting beyond one grade or course; concepts and skills needed in life)
Leverage (crossover applications within the content area and to other content areas;
i.e. interdisciplinary connections)
Readiness for next level of learning (prerequisite concepts and skills students need to
enter a new grade level or course of study)
External exam requirements (national, state, provincial, college, and career)”
(Ainsworth, 2015, p. 59).
Prioritization of standards does not mean that the standards not designated as
priority are skipped over--ALL STANDARDS MUST BE TAUGHT, it is just that priority
standards receive greater emphasis in the provision of learning opportunities and
assessment. Priority standards are also helpful for support services in giving them
direction for focused support and goal-setting.
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Priority Standards (by grade)--Draft to be updated in the Spring of 2018
Grade Level /
course

Physical Science
(PS)

Life Science (LS)

Earth and Space
Science (ESS)

KG

K-PS3-1
K-PS3-2

K-LS1-1

K-ESS2-1
K-ESS3-1

Grade 1

1-PS1-1
1-PS1-2

1-LS1-1

1-ESS1-1

Grade 2

2-PS1-4

2-LS4-1

2-ESS2-1

Grade 3

3-PS2-1

3-LS3-1
3-LS4-3

3-ESS2-1

Grade 4

4-PS3-2

4-LS1-1

4-ESS1-1
4-ESS2-2

Grade 5

5-PS1-1

5-LS2-1

5-ESS1-1
5-ESS2-1

Grade 6

MS-PS2-1
MS-PS2-2
MS-PS2-3
MS-PS2-4
MS-PS2-1
MS-PS4-1
MS-PS4-2

Grade 7

MS-LS1-1
MS-LS3-1
MS-LS3-2

Grade 8

MS-PS1-1

HS Physical Sci.

HS-PS1-1
HS-PS1-2
HS-PS1-5
HS-PS1-7
HS-PS2-1
HS-PS2-2

MS-ESS1-1
MS-ESS2-1
MS-ESS2-6
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HS-PS2-4
HS-PS3-1
HS Biology

HS-LS1-2
HS-LS3-1
HS-LS3-2
HS-LS4-2
HS-LS4-3
HS-LS2-2

HS Chemistry

HS-PS1-1
9-12.N.1.2???
HS-PS1-5
HS-PS1-7

HS Physics
(Elective)

HS-PS1-8
HS-PS2-1
HS-PS2-2
HS-PS2-4
HS-PS2-5
HS-PS4-3

HS Earth Science
(Elective)

HS Anatomy and
Physiology
(Elective)

HS-ESS1-1
HS-ESS1-2
HS-ESS1-3
HS-ESS1-6
HS-ESS3-2
HS-LS1-2
HS-LS1-3
HS-LS1-4
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Glossary:
definitions Ainsworth (2010), SDDOE, and existing DSD documents
Accommodations: tools (strategies, supports) that enable a student to effectively access the
curriculum. They are generally best-practices and maximize learning for every student in class, not
only those on IEP’s. Accommodations do not reduce the expectations for learning (SD
Accommodations Manual)
Assessment: collecting evidence upon which to infer student achievement of learning targets
(purpose for assessing) and adjust instruction
Common Formative Assessments: assessment FOR learning (drives decision-making to support
further student learning); aligned pre- and post-assessments, collaboratively designed and
administered throughout the year focused on a particular set of learning targets.
Common Summative Assessments: assessment OF learning (generally for reporting--final
reporting of achievement)
Content Standards: expectations for what students should know and be able to do by the end of each
grade; also known as learning outcomes (SD DOE website, http://doe.sd.gov/contentstandards/)
What South Dakota Content Standards Do

• Do focus on deep thinking, conceptual understanding, and
real-world problem solving skills

What South Dakota Content
Standards Do Not
• Do Not dictate how teachers
should teach

• Do set expectations for students to be College, Career, and Life • Do Not mandate a specific
ready
curriculum
• Do increase rigor and grade-level expectations

• Do Not limit advanced work
beyond the standards

Curriculum: The grade / course specific delivery system for ensuring all students achieve the desired
learning outcomes.
Differentiation: Utilizing pedagogic strategies that enable ALL students to access the district
curriculum. Includes accommodations, modifications (if specified on IEP), etc.
Modifications: Practices that change, lower, or reduce learning expectations. (SD Accommodations
Manual). Modifications must be specified in an IEP
Pacing Calendar: Year-long outline of course / subject units and power standards that allows for both
horizontal and vertical alignment of learning progressions, and provides an overview of the course /
subject.
Priority /Power / Focus Standards: “A carefully selected subset of the total list of academic content
and performance standards or learning outcomes within each content area that students must know and
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be able to do by the end of each school year so they are prepared to enter the next level of
learning”(Ainsworth, 2010, p. 323) Power standards are gauged for: endurance (lasts beyond the
current unit of study), leverage (crossover application within and across content), readiness (preparing
students for the next steps in learning), and presence on external exams (Ainsworth, 2010).
Supporting Standards: Those standards that support, connect to, and enhance the Priority
Standards. They are taught within the context of the Priority Standards, are instructional scaffolds, but
do not receive the same degree of instruction and assessment emphasis (Ainsworth, 2010, p. 324).
Unit of Study: A series of related lessons, activities, and assessments based on identified content
standards (both power standards and supporting standards). May be topical, skill based, or thematic
and last for two to six weeks. (Ainsworth, 2010) Units are documented on standardized district
templates.
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South Dakota Science Standards

Adopted by the South Dakota Board of Education
May 18, 2015
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Preface
In 2014, with input from K-16 educators, administrators, community members, and informal educators from
across South Dakota, the Science Standards Revision Workgroup was charged with evaluating the 2005 South
Dakota Science Standards. Following the evaluation of the South Dakota Science Standards, it was determined
by the group that rewriting was necessary to reflect the most recent research in science teaching and learning.
This document was guided by recent research in best practices in science teaching, experience in classrooms
with the existing South Dakota Content Standards, the progression of recently published standards from
Massachusetts and South Carolina, the Next Generation Science Standards document, the National Research
Council’s Framework for K-12 Science Education, and lengthy discussions by experienced kindergarten through
grade sixteen South Dakota educators.
The standards were constructed from the three major dimensions: Science and Engineering Practices,
Disciplinary Core Ideas, and Crosscutting Concepts. With student mastery of these dimensions, South Dakota
schools will be competitive with the best educational systems in other states and nations. The standards are
coherent, adaptable, rigorous, attainable, and represent South Dakota’s commitment to excellence for all
students. The standards have been restructured to reflect current research and science and engineering
practices, and will be reevaluated in future years in accordance with the state standards adoption timeline.
SD Codified Law 13-3-48. Standards revision cycle--Content standards. The secretary of the Department of
Education shall prepare and submit for approval of the South Dakota Board of Education a standards revision
cycle and content standards for kindergarten through grade twelve.

Introduction
The South Dakota Science Standards realize a vision for science education in which students are expected to
actively engage in science and engineering practices and apply crosscutting concepts to deepen their
understanding of core ideas. These standards are designed to guide the planning of instruction and the
development of assessments of learning from kindergarten through twelfth grade. This document presents a
starting point for informed dialogue among those dedicated and committed to quality education in South
Dakota. By providing a common set of expectations for all students in all schools, this dialogue will be
strengthened and enhanced.
The concepts and content in the science standards represent the most current research in science and science
education. All theories are presented in a way that allow teachers to structure an experience around multiple
pieces of scientific evidence and competing ideas to allow students to engage in an objective discussion. The
theories are presented because they have a large body of scientific evidence that supports them. These
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standards were developed in such a manner to encourage students to analyze all forms of scientific evidence
and draw their own conclusions.
Through the public hearing process related to adoption of the South Dakota Science Standards, it is evident that
there is particular sensitivity to two issues: climate change and evolution. The South Dakota Board of Education
recognizes that parents are their children’s first teachers, and that parents play a critical role in their children’s
formal education. The South Dakota Board of Education also recognizes that not all viewpoints can be covered in
the science classroom. Therefore, the board recommends that parents engage their children in discussions
regarding these important issues, in order that South Dakota students are able to analyze all forms of evidence
and argument and draw their own conclusions.
KEY SHIFTS IN 2014 SOUTH DAKOTA SCIENCE STANDARDS
K-12 Science Education should reflect the interconnected nature of science as it is practiced and experienced in
the real world.
These standards integrate disciplinary core ideas, crosscutting concepts, and science and engineering
practices. Past South Dakota Science Standards focus almost exclusively on content. The integration of
rigorous core ideas, concepts, and practices reflect how science and engineering is applied and practiced
every day and is shown to enhance student learning of both.
South Dakota Science Standards are set forth to ensure graduates of South Dakota’s public schools have the
knowledge, skills, and competencies essential to be college, career, and life ready.
These standards detail key knowledge and skills students need to succeed in entry-level, credit- bearing
science courses in postsecondary schools; certificate or workplace training programs requiring an
equivalent level of science; as well as jobs and postsecondary opportunities that require scientific and
technical proficiency.
The South Dakota Science Standards are expectations for student outcomes– NOT curriculum.
Each standard has a specific integration of the three dimensions (Science and Engineering Practices,
Disciplinary Core Ideas, and Crosscutting Concepts). The designated integrations of the South Dakota
Standards do not predetermine how the three are linked in curriculum, units, or lessons. These
standards simply clarify the expectations of what students will know and be able to do by the end of the
grade level or grade band.
Previous South Dakota Science Standards treated the three dimensions of science as separate entities
leading to preferential treatment of singular dimensions in assessment or instruction. It is essential to
understand that the emphasis placed on a particular Science and Engineering Practice or Crosscutting
Concept in a standard is not intended to limit instruction, but to make clear the intent of the
assessments. During the course of instruction, students will engage in multiple Science and Engineering
Practices to reach the learning outcome set by the teacher.
The South Dakota Science Standards build coherently from K–12.
The focus on a few Disciplinary Core Ideas is a key aspect of a coherent science education. The
Framework identified a basic set of core ideas that are meant to be understood by the time a student
completes high school:
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“To develop a thorough understanding of scientific explanations of the world, students need
sustained opportunities to work with and develop the underlying ideas and to appreciate those
ideas’ interconnections over a period of years rather than weeks or months [1]. This sense of
development has been conceptualized in the idea of learning progressions [1, 25, 26]. If mastery
of a core idea in a science discipline is the ultimate educational destination, then well-designed
learning progressions provide a map of the routes that can be taken to reach that destination.
Such progressions describe both how students’ understanding of the idea matures over time
and the instructional supports and experiences that are needed for them to make progress.”
(2011). A Framework for K-12 Science Education: Practices, crosscutting concepts, and core
ideas. (p. 26). Washington, DC: The National Academies Press. Retrieved from
http://www.nap.edu/catalog.php?record_id=13165
There are two key points that are important to understand:
First, focus and coherence must be a priority. What this means to teachers and curriculum developers is
that the same ideas or details are not covered each year. Rather, a progression of knowledge occurs
from grade band to grade band that gives students the opportunity to learn more complex material,
leading to an overall understanding of science by the end of high school. Historically, science education
was taught as a set of disjointed and isolated facts. The Framework and the South Dakota Science
Standards provide a more coherent progression aimed at overall scientific literacy with instruction
focused on a smaller set of ideas.
Second, the progressions in the South Dakota Science Standards automatically assume that previous
material has been learned by the student. Choosing to omit content at any grade level or band will
impact the success of the student in understanding the core ideas and put additional responsibilities on
teachers later in the process.
Science and Engineering are integrated in the South Dakota Science Standards, from K–12.
The idea of integrating technology and engineering into science standards is not new. Chapters on the
nature of technology and the human-built world were included in Science for All Americans (AAAS 1989)
and Benchmarks for Science Literacy (AAAS 1993, 2008). Standards for “Science and Technology” were
included for all grade bands in the National Science Education Standards (NRC 1996).
Engineering is integrated within the discipline specific standards in areas of Life Science, Physical
Science, and Earth/Space Sciences. This integration is achieved by raising engineering design to the same
level as scientific inquiry in classroom instruction. Engineering is included in the science and engineering
practices and technology is included in the crosscutting concepts.
South Dakota Science Standards focus on deeper understanding and application of concepts.
These standards are focused on a small set of disciplinary core ideas that build across grades and lead to
deeper understanding and application of concepts. The standards are written to articulate the broad
concepts and key components that specify expected learning
South Dakota Science Standards provide relevance to students in South Dakota.
Life Science:
It is crucial that South Dakota students have a strong foundation in life science in order to maintain their
own health as well as the ecosystems in which they live and work. South Dakota’s agricultural economy
recognizes the importance of breeding selective traits in both plants and animals. Understanding DNA
and genetics can be applied to modern agriculture and medicine by emphasizing biotechnology,
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genetically modified organisms, and the development of resistant pests. South Dakota’s geological and
archeological history gives students a relevant context to understand the fossil evidence to support
changes over time. Students must be able to evaluate and mitigate the effects of human activity in
order to protect biodiversity within the state’s diverse ecosystems. Proper management of the state’s
wildlife and recreational activities rely upon an understanding of carrying capacities so that these
activities can continue to be enjoyed by future generations of South Dakotans.
Physical Science:
From a local context, South Dakota students will appreciate how production of ethanol for use as a
gasoline additive involves chemical reactions and that developing techniques for specifying the
molecular and energy changes involved in these reactions will enhance the production of this fuel.
Students will be able to understand the substructure of the atom and subatomic particles and be able to
use that knowledge to understand work being done at the Sanford Underground Research Facility.
They will be able to understand how forces interacting can change the behavior of objects. This is
essential for everything from daily activities, like driving a car, to engineering the building of structures
that can withstand tornadoes or generate the electricity we use. Students will be able to analyze data
and interpret graphs in order to solve problems unique to South Dakota, such as the sustainability of
land, crop, water, and livestock conservation. The study of wave properties and information technology,
enhanced by an understanding of wave mechanics in systems and models, will allow students to
understand and appreciate the importance of electronics, digital equipment, and information storage
and transfer in the global market of the 21st century.
Earth and Space Science:
South Dakota is rich in geologic resources, many unique to the Great Plains. Grasslands, the Badlands,
Black Hills, and Missouri River Basin all provide unique opportunities for students to investigate the
Earth and its interacting systems. In South Dakota, the use, management, and protection of natural
resources have an economic, social, environmental, and geopolitical impact. Natural hazard mitigation
(severe weather, flooding, and drought) has a direct impact on the people and environment of our
state. Human activities in agriculture, industry, and everyday life have major impacts on the soil, air,
and water of South Dakota.
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How to read the South Dakota Science Standards
Each of the three-dimensions from A Framework for K-12 Science Education can be referenced in every
standard. This information can be used to interpret a deeper meaning for each of the three
dimensions. Below is a legend to decode the components involved within each standard.
SEP = Science and Engineering Practices (Chapter 3: Page 41 of Framework)
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
The reader will notice engineering is integrated through inclusion as a Disciplinary Core Idea,
Crosscutting Concept or by use of a Science and Engineering Practice. All standards with an emphasis
on engineering are marked by an asterisk (*). For more information on Engineering see the Framework
page 201and Appendix C of the South Dakota Science Standards.

DCI: Disciplinary Core Idea (Chapter 5: Page 103 of Framework)
These are listed as written in A Framework for K-12 Science Education. For example PS1 stands
for Physical Science Core Idea 1: Matter and Its Interactions. You will notice that next to the standard it
will read, for example, PS1.A. In this case, the coding is referring to Physical Science Core Idea 1:
Matter and Its Interactions, Component Idea A: Structure and Properties of Matter.
PS = Physical Science
LS = Life Science
ESS = Earth and Space Science
ETS = Engineering, Technology and Applications of Sciences
CCC = Crosscutting Concept (Chapter 4: Page 83 of Framework)
Patterns = Patterns
Cause/Effect = Cause and Effect
Scale/Prop. = Scale, Proportion, and Quantity
Systems = Systems and System Models
Energy/Matter = Energy and Matter
Structure/Function = Structure and Function
Stability/Change = Stability and Change
The Framework specifies two core ideas that relate science, technology, society and the environment: the
interdependence of science, engineering and technology, and the influence of science, engineering and
technology on society and the natural world. These two core ideas may accompany or replace crosscutting
concepts related to standards that include engineering. In this instance, we refer to them as connection
statements because they are not true crosscutting concepts. When this occurs, we use the following legend.

Technology = Connections to Engineering, Technology, and Applications of Science
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Kindergarten
The Core Ideas of the Kindergarten standards include:
 Motion and Stability: Forces and Interactions
 Energy
 From Molecules to Organisms: Structures and Processes
 Earth’s Systems
 Earth and Human Activity
Kindergarten Physical Science Conceptual Understanding:
Pushes and pulls can have different strengths and directions, and can change the speed or direction of
motion or start or stop. Bigger pushes and pulls cause bigger changes in an object’s motion or shape.
Sunlight warms the Earth’s surface.
Kindergarten Physical Science Standards
K-PS2-1

K-PS2-2
K-PS3-1
K-PS3-2

Plan and carry out an investigation to compare the effects of different strengths or different
directions of pushes and pulls on the motion of an object. (SEP: 3; DCI: PS2.A, PS2.B, PS3.C; CCC:
Cause/Effect)
Analyze data to determine if a design solution works as intended to change the speed or direction of
an object with a push or a pull.* (SEP: 4; DCI: PS2.A, ETS1.A; CCC: Cause/Effect)
Make observations to determine the effect of sunlight on Earth’s surface. (SEP: 3; DCI: PS3.B; CCC:
Cause/Effect)
Design and build a structure that will reduce the warming effect of sunlight on an area.* (SEP: 6;
DCI: PS3.B; CCC: Cause/Effect)

Kindergarten Life Science Conceptual Understanding:
Plants and animals (including humans) need food and water in order to grow.
Kindergarten Life Science Standards
K-LS1-1

Describe patterns of what plants and animals (including humans) need to survive. (SEP: 4; DCI:
LS1.C; CCC: Patterns)

Kindergarten Earth and Space Science Conceptual Understanding:
There are patterns and variations in local weather. Plants and animals can change their local
environment. Plants and animals (including humans) need to survive and there is a relationship
between their needs and where they live. The purpose of weather forecasting is to prepare for and to
respond to severe weather. Things people do can affect the environment, but they can make choices
to reduce their impact.
Kindergarten Earth and Space Science Standards
K-ESS2-1
K-ESS2-2
K-ESS3-1

Use and share observations of local weather conditions to describe patterns over time. (SEP: 4; DCI:
ESS2.D; CCC: Patterns)
Engage in argument from evidence for how plants and animals (including humans) can change the
environment to meet their needs. (SEP: 7; DCI: ESS2.E, ESS3.C; CCC: Systems)
Use a model to represent the relationship between the needs of different plants or animals
(including humans) and the places they live. (SEP: 2; DCI: ESS3.A; CCC: Systems)
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K-ESS3-2
K-ESS3-3

Ask questions to obtain information about the purpose of weather forecasting to prepare for, and
respond to, severe weather.* (SEP: 1, 8; DCI: ESS3.B, ETS1. A; CCC: Cause/Effect)
Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other
living things in the local environment.* (SEP: 8; DCI: ESS3.C; ETS1.B; CCC: Cause/Effect)
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First Grade
The Core Ideas of the First Grade standards include:
 Waves and Their Applications in Technologies for Information Transfer
 From Molecules to Organisms: Structures and Processes
 Heredity: Inheritance and Variation of Traits
 Earth’s Place in the Universe
First Grade Physical Science Conceptual Understanding:
Sound can make matter vibrate, and vibrating matter can make sound. Objects can be seen only when
light is available to illuminate them. People use devices to send and receive information.
First Grade Physical Science Standards
1-PS4-1
1-PS4-2
1-PS4-3
1-PS4-4

Plan and carry out an investigation to provide evidence that vibrating materials can make sound and
that sound can make materials vibrate. (SEP: 3; DCI: PS4.A; CCC: Cause/Effect)
Construct an evidence-based account for how objects can be seen only when illuminated. (SEP: 6;
DCI: PS4.B; CCC: Cause/Effect)
Plan and carry out an investigation to determine the effect of placing objects made with different
materials in the path of a beam of light. (SEP: 3; DCI: PS4.B; CCC: Cause/Effect)
Design and build a device that uses light or sound to solve the problem of communicating over a
distance.* (SEP: 6; DCI: PS4.C; CCC: Technology)

First Grade Life Science Conceptual Understanding:
Plants and animals use their external parts to help them survive, grow, and meet their needs.
Behaviors of parents and offspring help the offspring survive. Animals sense and communicate
information and respond to inputs with behaviors that help them grow and survive. Young plants and
animals are similar to their parents.
First Grade Life Science Standards
1-LS1-1

1-LS1-2
1-LS3-1

Design a solution to a human problem by mimicking how plants and/or animals use their external
parts to help them survive, grow, and meet their needs.* (SEP: 6; DCI: LS1.A, LSI.D; CCC:
Structure/Function, Technology)
Read texts and use media to determine patterns in behavior of parents and offspring that help
offspring survive. (SEP: 8; DCI: LS1.B; CCC: Patterns)
Construct an evidence-based account that young plants and animals are like, but not exactly like,
their parents. (SEP: 6; DCI: LS3.A, LS3.B; CCC: Patterns)

First Grade Earth and Space Science Conceptual Understanding:
Patterns of movements of the sun, moon, and stars, as seen from Earth, can be observed, described,
and predicted.
First Grade Earth and Space Science Standards
1-ESS1-1
1-ESS1-2

Use observations of the sun, moon, and stars to describe patterns that can be predicted. (SEP: 4;
DCI: ESS1.A ; CCC: Patterns, Technology, nature of science)
Make observations at different times of the year to relate the amount of daylight to the time of
year. (SEP: 3; DCI: ESS1.B; CCC: Patterns)
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Second Grade
The Core Ideas of the Second Grade standards include:
 Matter and Its Interactions
 Ecosystems: Interactions, Energy, and Dynamics
 Biological Unity and Diversity
 Earth’s Place in the Universe
 Earth’s Systems
Second Grade Physical Science Conceptual Understanding:
Matter exists as different substances that have observably different properties. Different properties
are suited to different purposes. Objects can be built up from smaller parts. Heating and cooling
substances cause changes that are sometimes reversible and sometimes not.
Second Grade Physical Science Standards
2-PS1-1
2-PS1-2

2-PS1-3
2-PS1-4

Plan and carry out an investigation to describe and classify different kinds of materials by their
observable properties. (SEP: 3; DCI: PS1.A ; CCC: Patterns)
Analyze data obtained from testing different materials to determine which materials have the
properties that are best suited for an intended purpose.* (SEP: 4; DCI: PS1.A; CCC: Cause/Effect,
Technology)
Construct an evidence-based account of how an object made of a small set of pieces can be
disassembled and made into a new object. (SEP: 6 ; DCI: PS1.A; CCC: Energy/Matter)
Construct an argument using reasoning and evidence that some changes caused by heating or
cooling can be reversed and some cannot. (SEP: 7; DCI: PS1.B; CCC: Cause/Effect)

Second Grade Life Science Conceptual Understanding:
Plants depend on water and light to grow, and also depend on animals for pollination or to move their
seeds around. A range of different organisms live in different places.
Second Grade Life Science Standards
2-LS2-1
2-LS2-2
2-LS4-1

Plan and carry out an investigation to determine if plants need sunlight and water to grow. (SEP: 3;
DCI: LS2.A; CCC: Cause/Effect)
Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating
plants.* (SEP: 2; DCI: LS2.A, ETS1.B ; CCC: Structure/Function)
Make observations of plants and animals to compare the diversity of life in different habitats.
(Systems) (SEP: 3; DCI: LSD4.D; CCC: Systems)

Second Grade Earth and Space Science Conceptual Understanding:
Some events on Earth occur very quickly; others can occur very slowly. Wind and water change the
shape of the land. Maps show where things are located. The shapes and kinds of land and water in
any area can be mapped. Water is found in many types of places and in different forms on Earth.
Second Grade Earth and Space Science Standards
2-ESS1-1
2-ESS2-1

Use information from several sources to provide evidence that Earth events can occur quickly or
slowly. (SEP: 6; DCI: ESS1.C; CCC: Stability/Change)
Compare multiple solutions designed to slow or prevent wind or water from changing the shape of
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2-ESS2-2
2-ESS2-3

the land. (SEP: 6; DCI: ESS2.A, ETS1.C; CCC: Stability/Change, Technology)
Develop a model to represent the shapes and kinds of land and bodies of water in an area. (SEP: 2;
DCI: ESS2.B ; CCC: Patterns )
Obtain information to identify where water is found on Earth and that it can be solid or liquid. (SEP:
8; DCI: ESS2.C; CCC: Patterns, )
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Third Grade
The Core Ideas of the Third Grade standards include:
 Motion and Stability: Forces and Interactions
 From Molecules to Organisms: Structures and Processes
 Ecosystems: Interactions, Energy, and Dynamics
 Heredity: Inheritance and Variation of Traits
 Biological Unity and Diversity
 Earth’s Systems
 Earth and Human Activity
Third Grade Physical Science Conceptual Understanding:
The effect of unbalanced forces on an object results in a change of motion. Patterns of motion can be
used to predict future motion. Some forces act through contact, some forces act even when the
objects are not in contact. The gravitational force of Earth acting on an object near the Earth’s surface
pulls that object toward the planet’s center.
Third Grade Physical Science Standards
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)

Third Grade Life Science Conceptual Understanding:
Reproduction is essential to every kind of organism. Organisms have unique and diverse life cycles.
When the environment changes, some organisms survive and reproduce, some move to new locations,
some move into the transformed environment, and some die. Being part of a group helps animals
obtain food, defend themselves, and cope with changes. Different organisms vary in how they look
and function because they have different inherited information; the environment also affects the traits
that an organism develops. Some living organisms resemble organisms that once lived on
Earth. Fossils provide evidence about the types of organisms and environments that existed long ago.
Differences in characteristics between individuals of the same species provide advantages in surviving
and reproducing. Particular organisms can only survive in particular environments. Populations of
organisms live in a variety of habitats. Change in those habitats affects the organisms living there.
Third Grade Life Science Standards
3-LS1-1
Develop models to describe that organisms have unique and diverse life cycles but all have in
common birth, growth, reproduction, and death. (SEP: 1 ; DCI: LS1.B; CCC: Patterns)
3-LS2-1
Construct an argument that some animals form groups that help members survive. (SEP: 7; DCI:
LS2.D; CCC: Cause/Effect )
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,
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3-LS3-2
3-LS4-1
3-LS4-2

3-LS4-3
3-LS4-4

LS3.B; CCC: Patterns)
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)
Analyze and interpret data from fossils to provide evidence of the organisms and the environments
in which they lived long ago. (SEP: 4; DCI: LS4.A; CCC: Scale/Prop.)
Use evidence and reasoning to construct an explanation for how the variations in characteristics
among individuals of the same species may provide advantages in surviving, finding mates, and
reproducing. (SEP: 6; DCI: LS4.B; CCC: Cause/Effect)
Construct an argument with evidence how some organisms thrive, some struggle to survive, and
some cannot survive in a particular habitat. (SEP: 7; DCI: LS4.C; CCC: Cause/Effect)
Make a claim about the merit of a solution to a problem caused when the environment changes and
the types of plants and animals that live there may change.* (SEP: 7; DCI: LS2.C, LS4.D; CCC:
Systems, Technology)

Third Grade Earth and Space Science Conceptual Understanding:
Typical weather occurs during a particular season. Climate describes patterns of typical weather
conditions over different scales and variations. Historical weather patterns can be analyzed. A variety
of hazards result from natural processes; humans cannot eliminate hazards but can reduce their
impact.
Third Grade Earth and Space Science Standards
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)
3-ESS3-1
Make a claim about the merit of a design solution that reduces the impacts of a weather-related
hazard.* (SEP: 7; DCI: ESS3.B ; CCC: Cause/Effect, Technology)
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Fourth Grade
The Core Ideas of the Fourth Grade standards include:
 Energy
 Waves and Their Applications in Technologies for Information Transfer
 From Molecules to Organisms: Structures and Processes
 Earth’s Place in the Universe
 Earth’s Systems
 Earth and Human Activity
Fourth Grade Physical Science Conceptual Understanding:
Moving objects contain energy. The faster the object moves, the more energy it has. Energy can be
moved from place to place by moving objects, or through sound, light, heat, or electrical currents.
Energy can be converted from one form to another form. When objects collide, energy is transferred
through forces so as to change the objects’ motions. Waves are regular patterns of motion which can
be made in water by disturbing the surface. Waves of the same type can differ in amplitude and
wavelength. Waves can make objects move. Objects can be seen when light reflected from their
surface enters our eyes. Patterns can encode, send, receive, and decode information.
Fourth Grade Physical Science Standards
4-PS3-1
4-PS3-2
4-PS3-3
4-PS3-4
4-PS4-1
4-PS4-2
4-PS4-3

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)
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)
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)
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)
Develop a model of waves to describe patterns in terms of amplitude and wavelength and to
provide evidence that waves can cause objects to move. (SEP: 2 ; DCI: PS4.A; CCC: Patterns)
Develop a model to describe how light reflecting from objects and entering the eye allows objects to
be seen. (SEP: 2 ; DCI: PS4.B; CCC: Cause/Effect)
Create and compare multiple solutions that use patterns to transfer information.* (SEP: 6; DCI:
PS4.C, ETS1.C; CCC: Patterns, Technology)

Fourth Grade Life Science Conceptual Understanding:
Plants and animals have internal and external structures that function to support survival, growth,
behavior, and reproduction. Different sense receptors are specialized for particular kinds of
information; animals use their perceptions and memories to guide their actions.
Fourth Grade Life Science Standards
4-LS1-1
4-LS1-2

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)
Use a model to describe that animals receive different types of information through their senses,
process the information in their brain, and respond to the information in different ways. (SEP: 2;
DCI: LS1.D; CCC: Systems)
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Fourth Grade Earth and Space Science Conceptual Understanding:
Certain features on Earth can be used to order events that have occurred in a landscape. Four major
Earth systems interact. Rainfall helps to shape the land and affects the types of living things found in a
region. Water, ice, wind, organisms, and gravity break rocks, soils, and sediments into smaller pieces
and move them around. Earth’s physical features occur in patterns, as do earthquakes and
volcanoes. Maps can be used to locate features and determine patterns in those events. Energy and
fuels that humans use are derived from natural sources and their use affects the environment. Some
resources are renewable over time, others are not. A variety of hazards result from natural processes;
humans cannot eliminate hazards but can reduce their impacts.
Fourth Grade Earth and Space Science Standards
4-ESS1-1
4-ESS2-1
4-ESS2-2
4-ESS3-1

4-ESS3-2

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)
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)
Analyze and interpret data from maps to describe patterns of Earth’s features. (SEP: 4; DCI: ESS2.B;
CCC: Patterns)
Obtain and combine information to describe that energy and fuels are derived from natural
resources and their uses affect the environment. (SEP: 8; DCI: ESS3.A; CCC: Cause/Effect,
Technology)
Generate and compare multiple solutions to reduce the impacts of natural Earth processes on
humans. (SEP: 6; DCI: ESS3.B, ETS1.B; CCC: Cause/Effect, Technology)
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Fifth Grade
The Core Ideas of the Fifth Grade standards include:
 Matter and Its Interactions
 Motion and Stability: Forces and Interactions
 Energy
 From Molecules to Organisms: Structures and Processes
 Ecosystems: Interactions, Energy, and Dynamics
 Earth’s Place in the Universe
 Earth’s Systems
 Earth and Human Activity
Fifth Grade Physical Science Conceptual Understanding:
Because matter exists as particles that are too small to see, matter is always conserved even if it seems
to disappear. Measurements of a variety of observable properties can be used to identify particular
materials. Chemical reactions that occur when substances are mixed can be identified by the
emergence of substances with different properties; the total mass of substances when a reaction
occurs remains the same. Energy can be “produced,” “used,” or “released” by converting stored
energy. Plants capture energy from sunlight, which can later be used as fuel or food.
Fifth Grade Physical Science Standards
5-PS1-1
5-PS1-2

5-PS1-3
5-PS1-4
5-PS2-1
5-PS3-1

Develop a model to describe that matter is made of particles too small to be seen. (SEP: 2; DCI:
PS1.A; CCC: Scale/Prop.)
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.)
Make observations and measurements to identify materials based on their properties. (SEP: 3; DCI:
PS1.A; CCC: Scale/Prop.)
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)
Support an argument that the gravitational force exerted by Earth on objects is directed down. (SEP:
7; DCI: PS2.B; CCC: Cause/Effect)
Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to
maintain body warmth) was once energy from the sun. (SEP: 2; DCI: PS3.D, LSI.C ; CCC:
Energy/Matter)

Fifth Grade Life Science Conceptual Understanding:
Food provides animals with the materials and energy they need for body repair, growth, warmth, and
motion. Plants acquire material for growth chiefly from air, water, and process matter and obtain
energy from sunlight, which is used to maintain conditions necessary for survival. Movement of matter
among plants, animals, decomposers, and the environment and that energy in animals’ food was once
energy from the sun.
Fifth Grade Life Science Standards
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)
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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)

Fifth Grade Earth and Space Science Conceptual Understanding:
Stars range greatly in size and distance from Earth, and this can explain their relative
brightness. Earth’s orbit and rotation and the orbit of the moon around Earth cause observable
patterns, such as length and direction of shadows, day and night, and the seasonal appearance of some
stars in the night sky. Four major Earth systems interact. Rainfall helps to shape the land and affects
the types of living things found in a region. Water, ice, wind, organisms, and gravity break rocks, soils,
and sediments into smaller pieces and move them around. The geosphere, biosphere, hydrosphere,
and/or atmosphere interact. Most of Earth’s water is in the ocean and much of Earth’s fresh water is
in glaciers or underground. Societal activities have had major effects on land, ocean, atmosphere, and
even outer space. Societal activities can also help protect Earth’s resources and environments.
Fifth Grade Earth and Space Science Standards
5-ESS1-1
5-ESS1-2

5-ESS2-1
5-ESS2-2
5-ESS3-1

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.)
Represent data in graphical displays to reveal patterns of daily changes in length and direction of
shadows, day and night, and the seasonal appearance of some stars in the night sky. (SEP: 4; DCI:
ESS1.B ; CCC: Patterns)
Develop a model to describe the interaction of geosphere, biosphere, hydrosphere, and/or
atmosphere. (SEP: 2; DCI: ESS2.A; CCC: Systems)
Describe and graph the amounts and percentages of water and fresh water in various reservoirs to
provide evidence about the distribution of water on Earth. (SEP: 5; DCI: ESS2.C; CCC: Scale/Prop.)
Obtain and combine information about ways individual communities use science ideas to protect
the Earth’s resources and environment. (SEP:8; DCI: ESS3.C; CCC: Systems)

20

Middle School Physical Science (Grades 6-8)
The Core Ideas of the Middle School Physical Science standards include:
 Matter and Its Interactions
 Motion and Stability: Forces and Interactions
 Energy
 Waves and Their Applications in Technologies for Information Transfer
Middle School Physical Science Conceptual Understanding:
Matter is composed of atoms and molecules that can be used to explain the physical and chemical
properties of substances, diversity of materials, states of matter, phase changes, and conservation of
matter and energy. Reacting substances rearrange to form different molecules, but the number of
atoms is conserved. Some reactions release energy and others absorb energy. The role of the mass of
an object must be qualitatively accounted for in any change of motion due to the application of an
attractive or repulsive force. Gravitational, electrical, and magnetic forces occur through collisions and
over distances. Forces that act at a distance involve fields that can be mapped by their relative
strength and effect on an object. Kinetic energy can be distinguished from the various forms of
potential energy. Energy changes, to and from each type, can be tracked through physical or chemical
interactions. The relationship between the temperature and the total energy of a system depends on
the types, states, and amounts of matter. When two objects interact, each one exerts a force on the
other, and these forces can transfer energy between them. Energy is transferred in chemical processes
and everyday life. A simple wave model has a repeating pattern with a specific wavelength, frequency,
and amplitude, and mechanical waves need a medium through which they are transmitted. This model
can explain many phenomena including sound and light. Waves can transmit energy and digital
information.
Middle School Physical Science Standards (Grades 6-8)
MS-PS1-1
MS-PS1-2
MS-PS1-3
MS-PS1-4

MS-PS1-5
MS-PS1-6
MS-PS2-1
MS-PS2-2
MS-PS2-3

Develop models to describe the atomic composition of simple molecules and extended structures.
(SEP:2 ; DCI: PS1.A; CCC: Scale/Prop. )
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)
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 )
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)
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)
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)
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)
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 )
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)
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MS-PS2-4
MS-PS2-5

MS-PS3-1
MS-PS3-2

MS-PS3-3
MS-PS3-4

MS-PS3-5
MS-PS4-1
MS-PS4-2
MS-PS4-3

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)
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 )
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.)
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)
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)
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.)
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)
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)
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)
Obtain, evaluate and communicate information to support the claim that digitized signals are a
more reliable way to encode and transmit information than analog signals. (SEP: 8; DCI: PS4.C; CCC:
Structure, Technology)
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Middle School Life Science (Grades 6-8)
The Core Ideas of the Middle School Life Science standards include:
 From Molecules to Organisms: Structures and Processes
 Ecosystems: Interactions, Energy, and Dynamics
 Heredity: Inheritance and Variation of Traits
 Biological Unity and Diversity
Middle School Life Science Conceptual Understanding:
All living things are made of cells. In organisms, cells work together to form tissues and organs that are
specialized for particular body functions. Animals engage in behaviors that increase the odds of
reproduction. An organism’s growth is affected by both genetic and environmental factors. Plants use
resources from the environment and energy from light to make sugars through photosynthesis. Within
individual organisms, food is broken down through a series of chemical reactions that rearrange
molecules and release energy. Organisms and populations are dependent on their environmental
interactions both with other living things and with nonliving factors, any of which can limit their
growth. Competitive, predatory, and mutually beneficial interactions vary across ecosystems but the
patterns are shared. The atoms that make up the organisms in an ecosystem are cycled repeatedly
between the living and nonliving parts of the ecosystem. Food webs model how matter and energy are
transferred among producers, consumers, and decomposers as the three groups interact within an
ecosystem. Ecosystem characteristics vary over time. Disruptions to any part of an ecosystem can lead
to shifts in all of its populations. The completeness or integrity of an ecosystem’s biodiversity is often
used as a measure of its health.
Genes chiefly regulate a specific protein, which affect an individual’s traits. In sexual reproduction,
each parent contributes half of the genes acquired by the offspring resulting in variation between
parent and offspring. Genetic information can be altered because of mutations, which may result in
beneficial, negative, or no change to proteins in or traits of an organism. The fossil record documents
the existence, diversity, extinction, and change of many life forms and their environments through
Earth’s history. The fossil record and comparisons of anatomical similarities between organisms
enables the inference of lines of evolutionary descent. Both natural and artificial selection result from
certain traits giving some individuals an advantage in surviving and reproducing, leading to
predominance of certain traits in a population. Species can change over time in response to changes in
environmental conditions through adaptation by natural selection acting over generations. Traits that
support successful survival and reproduction in the new environment become more common. Changes
in biodiversity can influence humans’ resources and ecosystem services they rely on. Students must
also understand the necessity of adaptation and survival to creating biodiversity.
Middle School Life Science Standards (Grades 6-8)
MS-LS1-1

MS-LS1-2
MS-LS1-3

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)
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)
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)
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MS-LS1-4

MS-LS1-5
MS-LS1-6

MS-LS1-7

MS-LS2-1
MS-LS2-2
MS-LS2-3
MS-LS2-4
MS-LS2-5
MS-LS3-1

MS-LS3-2

MS-LS4-1

MS-LS4-2

MS-LS4-4

MS-LS4-5

MS-LS4-6

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)
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)
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)
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)
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)
Construct an explanation that predicts patterns of interactions among organisms across multiple
ecosystems. (SEP: 6; DCI: LS2.A; CCC: Patterns)
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)
Construct an argument supported by empirical evidence that changes to physical or biological
components of an ecosystem affect populations. (SEP: 7; DCI: LS2.C ; CCC: Stability/Change)
Evaluate competing design solutions for maintaining biodiversity and ecosystem services.* (SEP: 7;
DCI: LS2.C, LS4.D, ETS1.B ; CCC: Stability/Change, Technology)
Develop and use a model to describe why structural changes to genes (mutations) located on
chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the
structure and function of the organism. (SEP:2 ; DCI: LS3.A, LS3.B; CCC: Structure/Function)
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)
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)
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)
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)
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)
Use mathematical representations to support explanations of how natural selection may lead to
increases and decreases of specific traits in populations over time. (SEP: 5; DCI: LS4.C; CCC:
Cause/Effect)
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Middle School Earth and Space Science (Grades 6-8)
The Core Ideas of the Middle School Earth and Space Science standards include:
 Earth’s Place in the Universe
 Earth’s Systems
 Earth and Human Activity
Middle School Earth and Space Science Conceptual Understanding:
The Earth is a part of the solar system which is held together by gravity. The solar system is a part of
the Milky Way Galaxy, which is one of billions of galaxies in the universe. The position of Earth’s place
in the solar system, Milky Way Galaxy, and the universe can be used to explain astronomical patterns
such as eclipses, tides, and seasons. By exploring objects in the solar system and universe, theories
have been formed and supported that explain the formation of the universe. Rock strata and the fossil
record can be used as evidence to organize the relative occurrence of major historical events in Earth’s
history. Materials in and on Earth’s crust change over time as result of the flow within and among
different systems and the cycling of matter, including the sun and Earth’s interior as primary energy
sources. Plate tectonics is the unifying theory that explains movements of rocks at the Earth’s surface
and through geological history.
Water influences weather and weather patterns through oceanic, atmospheric and land circulation.
Water movement causes weathering and erosion as well as changing landscape features. Humans
depend on Earth’s land, ocean, atmosphere, and biosphere for different renewable and nonrenewable
resources. The availability of natural resources, such as land, energy, minerals and water, is unevenly
distributed. This can affect human activities and impact the development of surroundings in a positive
or negative way. Human use of resources can have an impact on the Earth and its systems. Decisions
to reduce the impact on Earth and its systems depend on understanding climate, science, engineering
capabilities, and social dynamics. Natural hazards can impact resource availability and development. By
mapping the history of natural hazards in a region, an understanding of geological forces can be
reached.
Middle School Earth and Space Science Standards (Grades 6-8)
MS-ESS1-1
MS-ESS1-2
MS-ESS1-3
MS-ESS2-1
MS-ESS2-2
MS-ESS2-3

MS-ESS2-4

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)
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)
Analyze and interpret data to determine scale properties of objects in the solar system. (SEP: 4;
DCI: ESS1.B; CCC: Scale/Prop., Technology)
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)
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.)
Analyze and interpret data on the age of the Earth, distribution of fossils and rocks, continental
shapes, and seafloor structures to provide evidence of the past plate motions. (SEP: 4; DCI:
ESS2.B, ESS1.C; CCC: Patterns)
Develop a model to describe the cycling of water through Earth’s systems driven by energy from
the sun and the force of gravity. (SEP: 2; DCI: ESS2.C; CCC: Energy/Matter)
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MS-ESS2-5
MS-ESS2-6

MS-ESS3-1

MS-ESS3-2

MS-ESS3-3
MS-ESS3-4

MS-ESS3-5

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)
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)
Construct a scientific explanation based on evidence for how the uneven distributions of Earth’s
mineral, energy, and groundwater resources are the result of past and current geoscience
processes. (SEP: 6; DCI: ESS3.A ; CCC: Cause/Effect , Technology)
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)
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)
Construct an argument supported by evidence for how increases in human population and percapita consumption of natural resources impact Earth’s systems. (SEP: 7; DCI: ESS3.C; CCC:
Cause/Effect, Technology, Nature Science/Consequence-Actions)
Ask questions to clarify evidence of the factors that may have caused a change in global
temperatures over the past century. (SEP: 1; DCI: ESS3.D; CCC: Stability/Change)
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High School Physical Science (Grades 9-12)
The Core Ideas of the High School Physical Science standards include:
 Matter and Its Interactions
 Motion and Stability: Forces and Interactions
 Energy
 Waves and Their Applications in Technology for Information Transfer
High School Physical Science Conceptual Understanding:
Matter and its interactions is broken down into three sub-ideas: the structure and properties of
matter, chemical reactions, and nuclear processes. This includes substructure of atoms, interactions
between electric charges, interactions of matter, chemical reactions, nuclear processes, and properties
of substances. Chemical reactions, including rates of reactions and energy changes, involve the
collisions of molecules and the rearrangements of atoms. Repeating patterns of the periodic table can
be used as a tool to explain and predict the properties of elements. A stable molecule has less energy
than the same set of atoms separated: one must provide at least this energy to take apart a molecule.
Motion and stability focuses on building understanding of forces and interactions and Newton’s
Second Law. The total momentum of a system of objects is conserved when there is no net force on
the system. Newton’s Law of Gravitation and Coulomb’s Law describe and predict the gravitational and
electrostatic forces between objects. Forces at a distance are explained by fields that can transfer
energy and can be described in terms of the arrangement and properties of the interacting objects and
the distance between them. The forces can be used to describe the relationship between electrical and
magnetic fields.
Energy is broken down into four sub-core ideas: Definitions of Energy, Conservation of Energy and

Energy Transfer, the Relationship between Energy and Forces, and Energy in Chemical Process and
Everyday Life. Energy is understood as a quantitative property of a system that depends on the motion
and interactions of matter and radiation within that system, and the total change of energy in any
system is always equal to the total energy transferred into or out of the system. Energy at both the
macroscopic and the atomic scale can be accounted for as either motions of particles or energy
associated with relative position for configuration of particles. Photosynthesis is the primary biological
means of capturing radiation from the sun. Fields contain energy that depend on the arrangement of
objects in the field.
Waves are broken down into Wave Properties, Electromagnetic Radiation, and Information
Technologies and Instrumentation. Wave properties and the interactions of electromagnetic radiation
with matter can transfer information across long distances, store information, and investigate nature
on many scales. The wavelength and frequency of a wave are related to one another by the speed of
the wave, which depends on the type of wave and the medium through which it is passing. Combining
waves of different frequencies can make a wide variety of patterns and thereby encode and transmit
information. Technological devices use the principles of wave behavior and wave interactions with
matter to transmit and capture information and energy.
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High School Physical Science Standards (Grades9-12)
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-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-PS1-8 Develop models to illustrate the changes in the composition of the nucleus of the atom and the
energy released during the processes of fission, fusion, and radioactive decay. (SEP: 2; DCI: PS1.C;
CCC: Energy/Matter)
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-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-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-PS3-4 Plan and carry out an investigation to provide evidence that the transfer of thermal energy when
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HS-PS3-5

HS-PS4-1
HS-PS4-2
HS-PS4-3

HS-PS4-4

HS-PS4-5

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)
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)
Use mathematical representations to support a claim regarding relationships among the frequency,
wavelength, and speed of waves traveling in various media. (SEP: 5; DCI: PS4.A; CCC: Cause/Effect)
Evaluate questions about the advantages of using a digital transmission and storage of information.
(SEP: 1; DCI: PS4.A; CCC: Stability/Change, Technology)
Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be
described either by a wave model or a particle model, and that for some situations one model is
more useful than the other. (SEP: 7; DCI: PS4.A, PS4.B; CCC: Systems)
Evaluate the validity and reliability of claims in published materials of the effects that different
frequencies of electromagnetic radiation have when absorbed by matter. (SEP: 8; DCI: PS4.B; CCC:
Cause/Effect)
Communicate technical information about how some technological devices use the principles of
wave behavior and wave interactions with matter to transmit and capture information and energy.*
(SEP: 8; DCI: PS3.D, PS4.A, PS4.B, PS4.C; CCC: Cause/Effect, Technology)

29

High School Life Science (Grades 9-12)
The Core Ideas of the High School Life Science standards include:
 From Molecules to Organisms: Structures and Processes
 Ecosystems: Interactions, Energy, and Dynamics
 Heredity: Inheritance and Variation of Traits
 Biological Unity and Diversity
High School Life Science Conceptual Understanding:
Cells are the basic unit of organization of all living things. DNA determines the structure of proteins
which in turn determines the structures of specialized cells. Systems of cells function together to
support critical life processes such as maintenance, growth, and reproduction. The energy for these
processes comes from photosynthesis and cellular respiration. Photosynthesis transforms light energy
into stored chemical energy. Cellular respiration, both aerobic and anaerobic, breaks the chemical
bonds of food resulting in new compounds and a net transfer of energy. As carbon, hydrogen, and
oxygen from sugar molecules break down, they combine with other elements to form amino acids
and/or other carbon-based macromolecules.
Ecosystems are complex interactions between biotic and abiotic factors. When stable, ecosystems will
support relatively consistent numbers of organisms; however, when subjected to extreme changes,
new ecosystems or reduced biodiversity may occur. Plants form the lowest level of the food web, and
as they are consumed, only a small portion of the matter is transferred upward. Matter and energy are
conserved at each food web link as some matter is used for growth, some matter is used to release
energy for life processes, and some is discarded. Photosynthesis and cellular respiration are key
components of the global carbon cycle as matter and energy flow between the biosphere, atmosphere,
hydrosphere, and geosphere. The carrying capacity of a particular ecosystem limits the amount and
type of organisms it can support. The more biodiversity an ecosystem can support the more resilient it
is to environmental changes.
Heredity is the passing of characteristics from one generation to the next via genes. Chromosomes are
single long DNA molecules which carry the instructions for forming particular species characteristics.
Genes are a segment on the DNA that code for a particular trait. An alternative form of a gene found
at the same place on a chromosome is called an allele. Genetic variations may result from new genetic
combinations through meiosis, replication errors, or mutations. Environmental factors may cause
mutations in genes or affect the expression of traits. The interactions of genes with their environment
and the relative presence or absence of different alleles, determines the distribution of traits within a
population.
The ideas of common ancestry and biological unity and diversity are supported by extensive scientific
evidence and form the foundation of modern biological studies. This evidence includes the fossil
record, similar DNA sequences, comparative anatomy, and embryological evidence. Evolution is driven
by the potential of a species to increase in number, the genetic variation of individuals, competition for
resources, and propagation of organisms that are better able to survive and reproduce in the
environment. Changes to an environment could see individual species increase in number, new
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species emerge, or the extinction of some species. Human activity can have an adverse effect on the
biodiversity of an ecosystem.
High School Life Science Standards (Grades 9-12)
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-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 carbonbased 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-LS2-1 Use mathematical and/or computational representations to support explanations of factors that
affect carrying capacity of ecosystems at different scales. (SEP: 5; DCI: LS2.A; CCC: Scale/Prop.)
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-LS2-3 Construct and revise an explanation based on evidence for the cycling of matter and flow of energy
in aerobic and anaerobic conditions. (SEP:6; DCI: LS2.B; CCC: Energy/Matter )
HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of energy
among organisms in an ecosystem. (SEP: 5; DCI: LS2.B; CCC: Energy/Matter)
HS-LS2-5 Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of
carbon among the biosphere, atmosphere, hydrosphere, and geosphere. (SEP: 2; DCI: LS2.B, PS3.D;
CCC: Systems)
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-LS2-8 Evaluate the evidence for the role of group behavior on individual and species’ chances to survive
and reproduce. (SEP: 7; DCI: LS2.D; CCC: Cause/Effect)
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
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HS-LS4-1
HS-LS4-2

HS-LS4-3

HS-LS4-4
HS-LS4-5

HS-LS4-6
HS-LS4-7

traits in a population. (SEP: 4; DCI: LS3.B; CCC: Scale/Prop.)
Communicate scientific information that common ancestry and biological evolution are supported
by multiple lines of empirical evidence. (SEP: 8; DCI: LS4.A; CCC: Patterns)
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)
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)
Construct an explanation based on evidence for how natural selection leads to adaptation of
populations. (SEP: 6; DCI: LS4.C ; CCC: Cause/Effect)
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)
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)
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)
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High School Earth and Space Science (Grades 9-12)
The Core Ideas of the High School Earth and Space Science standards include:
 Earth’s Place in the Universe
 Earth’s Systems
 Earth and Human Activity
High School Earth and Space Science Conceptual Understanding:
Light spectra from stars are used to determine their characteristics, processes, and lifecycles. Solar
activity creates the elements through nuclear fusion. The development of technologies has provided
the astronomical data that provide the empirical evidence for the Big Bang Theory. Kepler’s Laws
describe common features of the motions of orbiting objects. Observations from astronomy and space
probes provide evidence for explanations of solar system formation. The rock record resulting from
tectonic and other geoscience processes as well as objects from the solar system can provide evidence
of Earth’s early history and the relative ages of major geologic formations. Feedback effects exist
within and among Earth’s systems. Radioactive decay within Earth’s interior contributes to thermal
convection in the mantle. The planet’s dynamics are greatly influenced by water’s unique chemical and
physical properties.
The role of radiation from the sun and its interactions with the atmosphere, ocean, and land are the
foundation for the global climate system. Global climate models are used to predict future changes,
including changes influenced by human behavior and natural factors. The role of radiation from the
sun and its interactions with the atmosphere, ocean, and land are the foundation for the global climate
system. Resource availability has guided the development of human society and use of natural
resources has associated costs, risks, and benefits. Natural hazards and other geological events have
shaped the course of human history at local, regional, and global scales. Sustainability of human
societies and the biodiversity that supports them requires responsible management of natural
resources, including the development of technologies. Global climate models used to predict changes
continue to be improved, although discoveries about the global climate system are continually needed.
South Dakota is a rich source of geologic resources unique to the Great Plains. Grasslands, the
Badlands, Black Hills, and Missouri River Basin all provide unique opportunities for students to
investigate the Earth and its many interacting systems. In South Dakota, the use, management, and
protection of natural resources have an economic, social, environmental, and geopolitical
impact. Natural hazard mitigation (severe weather, flooding, and drought) has a direct impact on the
people and environment of our state. Human activities in agriculture, industry, and everyday life have
major impacts on the soil, air, and water of South Dakota.
High School Earth and Space Science Standards (Grades 9-12)
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)
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HS-ESS1-3
HS-ESS1-4
HS-ESS1-5

HS-ESS1-6

HS-ESS2-1
HS-ESS2-2
HS-ESS2-3
HS-ESS2-4
HS-ESS3-1

HS-ESS3-2
HS-ESS3-3

HS-ESS3-4
HS-ESS3-5

HS-ESS3-6

Communicate scientific ideas about the way stars, over their life cycle, produce elements. (SEP: 8;
DCI: ESS1.A; CCC: Energy/Matter)
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)
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)
Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and other
planetary surfaces to construct an account of Earth’s formation and early history. (SEP: 6; DCI:
ESS1.C, PS1.C; CCC: Stability/Change)
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)
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)
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)
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)
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)
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)
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)
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)
Analyze geoscience data and the results from global climate models to make an evidence-based
forecast of the current rate of global or regional climate change and associated future impacts to
Earth systems. (SEP: 4; DCI: ESS3.D; CCC: Stability/Change)
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)
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Disciplinary Core Idea Progressions
The tables below illustrate the progression of the Disciplinary Core Ideas K-12 found within the Framework for K-12 Science Education. This
progression is for reference only and in no way endorses separation of the disciplinary core ideas from the other dimensions. Though the South
Dakota Standards are presented as detailed integrations of the three dimensions, this document was built by the South Dakota Science
Standards Workgroup to display the coherence and progression of the core ideas across K-12. This document can provide great support for
schools and districts to ensure vertical progression occurs within the larger system. This document can also assist teachers seeking to identify
where the major ideas appear within their respective grade-bands.

Physical Science Progression
DCI
PS1.A
Structure of matter

K-2
Classifying different
materials by their
observable properties.
Determining which of
those properties are best
suited for a specific
purpose. Designing
devices that require the
assembly or disassembly
of smaller objects.
Understanding the effects
of heating and cooling on
the properties of matter.

3-5
Developing models that
portray matter as particles
too small to be seen, yet
can be identified
macroscopically based on
their properties. Collecting
evidence that matter is
always conserved.

6-8
Developing models that
describe atomic and
molecular composition.
Analyzing the physical and
chemical properties of
matter, describing its
natural sources, phase
transitions, and impact on
society.

9-12
Using the periodic table as
a model to predict the
relative chemical and
physical properties and
reactivity of elements
based on the patterns of
electrons in the outermost
energy level of atoms.
Planning and carrying out
investigations that
compare atomic and
molecular structure and
its impact on the strength
of electrical forces
between particles.
Building models that
illustrate the storage of
energy in chemical bonds,
and its effect on
equilibrium.
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PS1.B
Chemical reactions

Using evidence to
determine if a change
caused by heating or
cooling can be reversed.

Providing quantitative
evidence of the
conservation of matter
during both physical and
chemical changes.
Conducting investigations
to prove whether changes
observed during the
mixing of substances are
physical or chemical.

Analyzing matter before
and after an interaction to
determine if a reaction
has taken place, and the
relevance of such a
change within the context
of the world in which we
live. Understanding that
while they might change
state, matter and energy
are conserved during a
chemical reaction.

PS1.C
Nuclear processes

N/A

N/A

N/A

Explaining the outcome of
a chemical reaction based
on knowledge of atomic
structure, periodic trends,
and knowledge of
patterns of chemical
properties. Building
models that illustrate the
transfer of energy
between particles and
their surroundings during
a chemical reaction.
Explaining the effects of
changing temperature or
concentration on the rate
or equilibrium state of a
chemical reaction.
Accounting for the
conservation of matter
during a chemical
reaction.
Modeling and illustrating
the changes in the nuclear
composition and
energetics of the atom
during the processes of
fission, fusion, and
radioactive decay.
Developing a model to
describe nuclear fusion in
the sun’s core and its
release of energy that
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PS2.A
Forces and motion

PS2.B
Types of interactions

Comparing and
contrasting the effect of
pushes and pulls in various
directions and magnitudes
on the motion of an
object. Designing a
solution to influence
speed and direction
change for various
objects.

Using observation and
measurement to
determine the affect of
balanced and unbalanced
forces on an objects
motion, and to determine
its future motion.

A change in an objects
motion (acceleration)
depends on a change in
the net force acting on an
object and the mass of
that object. Applying this,
along with Newton’s Third
Law, can be used to solve
a problem involving the
collision of two objects.

Determining the
relationship between
pushes/pulls and
speed/direction.

Using scientific ideas to
ask questions and conduct
investigations about cause
and effect relationships
pertaining to gravitational,
electric and magnetic
interactions.

Analyzing and questioning
data, arguments, and
observations to determine
the factors affecting
electromagnetic and
gravitational interactions.

reaches Earth in the form
of radiation.
Analyzing data supporting
Newton’s second law of
motion and Coulomb’s
Law, and their effects on
an objects net force, mass,
and acceleration.
Supporting the
conservation of
momentum within a
system through
mathematical
representations. Using this
information to design a
device that minimizes net
force on an object during
a collision. Understanding
how molecular structure
plays a role in each of
these concepts.
Understanding how to
manipulate net force on
an object during a
collision. Engineering
devices that minimize this
net force. Mathematically
predicting gravitational
and electrostatic forces
between macroscopic and
molecular objects, and
evidentially supporting
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PS2.C
Stability and instability in
physical systems

PS3.A
Definitions of energy

PS3.B
Conservation of energy
and energy transfer

PS3.C
Relationship between
energy and forces

PS3.D
Energy in chemical
processes and everyday
life

Determining if a design
solution works as
intended to change the
speed or direction of an
object.
N/A

N/A

N/A

Defining the relationship
between energy and
motion, sound, light, heat,
electricity, and collisions.

Determining the effects of
sunlight on the Earth’s
surface. Building a
structure that can
minimize temperature
changes resulting from
this interaction.
N/A

Describing energy transfer
in various forms (motion,
sound, light, heat,
electricity, and collisions).

Describing the impact of
thermal energy on the
physical and chemical
properties of matter.
Evaluating the roles and
interaction of kinetic and
potential energy.
Understanding insulation,
conduction, and their role
in the transfer of energy.
Engaging in argument
regarding the transfer of
energy to or from an
object.
Describing the
relationship of kinetic and
potential energy.

Determining the effects of
sunlight on the Earth’s
surface.

Designing a device capable N/A
of converting energy from
one form to another. Use
models to describe energy
conversion from sunlight
to various functions in

Understanding the impact
of energy transfer on
various forces, and forces
on energy transfer.

those predictions.
Mathematically
supporting the
conservation of
momentum in a system
with no net force.
Defining the relationship
between molecular and
macroscopic energy, and
utilizing this information
to design devices capable
of converting energy
between various forms.
Utilizing technology to
model energy transfer,
and supporting this
through experiential
evidence consistent with
the 2nd Law of
Thermodynamics.
Modeling the interaction
of electric and magnetic
fields to illustrate the
resulting force and energy
interactions.
Providing evidence of
thermal energy transfer
according to the 2nd Law
of Thermodynamics.
Relating energy transfer to
the transmission and
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living species.
PS4.A
Wave properties

PS4.B
Electromagnetic radiation

PS4.C
Information technologies
and instrumentation

Investigating the
relationship between
vibrating materials and
sound, vision and light,
and how knowledge of
these concepts can be
used to develop
communication devices.
Determining the effect
light has on different
objects, and using this
information to develop a
device for visual
communication.
Utilizing sound and light to
develop communication
devices.

Developing a model to
describe wave and light
patterns.

Using mathematical
formulas to describe the
wave model, and how
waves are reflected,
absorbed, or transmitted
through various media.

Developing a model to
describe radiation (wave)
and light patterns.

Using mathematical
formulas to describe
electromagnetic radiation,
and how it is reflected,
absorbed, or transmitted
through various media.
Comparing and
contrasting digitized and
analog signaling.

Developing and optimizing
multiple pattern solutions
to information transfer.

capture of information
and energy.
Mathematically
supporting claims
describing wave
properties in various
media. Evaluating the
advantages of digital
transmission and storage
of information.
Describing wave-particle
duality as it pertains to
electromagnetic radiation.
Evaluating evidence of the
effects of radiation on
matter.
Evaluating the process and
advantages of digital
transmission, capture, and
storage of information.
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Life Science Progression
DCI
LS1.A
Structure and function

LS1.B
Growth and development
of organisms

LS1.C
Organization for matter
and energy flow in
organisms

K-2
Using plant and animal
anatomical function to
design a solution to a
human problem of growth
and development.

Describing patterns of
survival for plants and
animals, and their
assistance in the survival
of offspring.

Explaining the life cycle of
different organisms within
an ecosystem.

3-5
Making an argument
about how the structure
and function of plant and
animal anatomy can
support growth, behavior,
and reproduction.

6-8
Investigating the idea that
organisms are made of
one or more cells, and
that cells or parts of cells
may have different
functions within a larger
system. Supporting the
argument that the body is
comprised of subsystems,
which are in turn
composed of groups of
cells.
Developing models to
Using empirical evidence
describe both common
and reasoning to explain
and unique life cycle
characteristics and
processes in different
behaviors of organisms,
organisms.
and how they might
influence reproduction.
Explaining how
environmental and
genetic factors might
influence the growth of
organisms.
Using evidence to describe Constructing a scientific
how plants get the
explanation for the role of
materials they need to
photosynthesis in the
survive from air and
cycling of matter and flow
water. Developing a
of energy into and out of

9-12
Constructing an
explanation, using
evidence, for how DNA
structure has downstream
effects on the structure
and function of an
organism. Investigating
how feedback
mechanisms maintain
homeostasis in an
organism.
Developing a model to
explain the hierarchy of
interacting systems and
functions within
multicellular organisms.
Illustrating the role of
mitosis and differentiation
in producing and
maintaining complex
organisms.
Illustrating how
photosynthesis transforms
light energy into stored
chemical energy.
Constructing and revising
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LS1.D
Information processing

LS2.A
Interdependent
relationships in
ecosystems

LS2.B
Cycles of matter and
energy transfer in
ecosystems

N/A

Determining if plants need
sunlight and water to
grow. Explaining the role
of animals in the
dispersion of seeds and
pollination in plants.

N/A

model to show how
matter and energy can be
transferred through
different participants
within an ecosystem.

organisms. Modeling how
food can be digested and
processed through
chemical reactions,
forming new molecules to
support matter and
energy transfer in an
organism.

Modeling and describing
the processing of the five
senses to the brain to
support survival, growth,
behavior, and
reproduction.
Making arguments about
how some animals form
groups to help members
survive.

N/A

Developing a model to
show how matter and
energy can be transferred
through different
participants within an
ecosystem.

Describing the effects of
resource availability on
organisms and groups of
organisms within an
ecosystem. Recognizing
patterns of interactions
among organisms across
multiple ecosystems.
Modeling the cycling of
matter and energy among
living and nonliving parts
of an ecosystem.
Constructing a scientific
explanation for the role of
photosynthesis in the
cycling of matter and flow

an explanation for how
elements from non-living
sources can combine to
form organic molecules,
and how cellular
respiration plays a crucial
role in the energy transfer
that accompanies this
process.
Explain the role of
information processing
within the context of
anatomical structure and
function.
Supporting and revising
explanations about factors
affecting populations in
ecosystems.

Constructing an
explanation for the cycling
of matter and flow of
energy under aerobic and
anaerobic conditions, and
among organisms in an
ecosystem. Quantitatively
illustrate the role of
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of energy into and out of
organisms.
LS2.C
Ecosystem dynamics,
functioning, and resilience

N/A

LS2.D
Social interactions and
group behavior

N/A

Making arguments about
how some animals form
groups to help members
survive.
Explaining, using evidence, Using data to provide
how plants and animals
evidence of inherited
are both similar and
traits in plants and
dissimilar to their parents. animals.

Explaining patterns of
interactions among
organisms across multiple
ecosystems.
Using a model to describe
why asexual organisms
share identical genetic
information with their
parents and sexual
organisms do not.

Explaining, using evidence, Using data to provide

Using a model to describe

LS3.A
Inheritance of traits

LS3.B

Using evidence and
reasoning to describe how
certain characteristics of
the same species and
different species within an
ecosystem may provide
advantages in survival,
mating, and reproduction.

Explaining why changes to
physical or biological
components of an
ecosystem affect its
population. Evaluating
competing design
solutions for maintaining
ecosystem services.

photosynthesis and
cellular respiration in the
cycling of carbon.
Computationally modeling
how factors can affect the
carrying capacity of
ecosystems at different
scales. Evaluating claims
and evidence that
ecosystems maintain
relative homeostasis, but
can be altered as the
result of changing
conditions.
Examining evidence of
group behavior and its
influence on survival and
reproduction.
Asking questions to clarify
the role of DNA and
chromosomes in coding
for the inheritance of
traits. Using statistical
data to explain how
organisms with an
advantageous and
inheritable trait tend to
increase in proportion to
organisms lacking this
trait.
Making and defending
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Variation of traits

how plants and animals
are both similar and
dissimilar to their parents.

LS4.A
Evidence of common
ancestry and diversity

Making observations
about plant and animal
similarities and diversity in
different habitats.

evidence of variable traits
in plants and animals.
Understanding that traits
can be influenced by both
inheritance and
environment.
Analyzing data to describe
organisms and
environments that existed
long ago.

LS4.B
Natural selection

N/A

Using evidence and
reasoning to describe how
certain characteristics of
the same species may
provide advantages in
survival, mating, and
reproduction.

LS4.C
Adaptation

N/A

Explaining the impact that
habitat, genetic
inheritance, and ability to
adapt can have on an
organism’s chances of
survival. Understanding
that plants and animals

how genetic mutations
have downstream effects
in the function of
organisms.

claims regarding how
genetic variations can
result from a number of
factors.

Examining the fossil
record as documentation
of diversity and
commonality over the
history of life on Earth,
and how those similarities
and differences can infer
evolutionary relationships.
Using evidence to explain
how genetic variations of
traits can increase some
individuals’ probability of
survival and reproduction
in a specific environment.
Explaining how natural
non-natural influences can
alter this process.

Examining the passing of
traits from parents to
offspring, and across
populations over time.
Communicating this
information through
multiple lines of empirical
evidence.
Providing evidence of
evolution and the factors
that drive this process.
Using statistical data to
explain how organisms
with an advantageous and
inheritable trait tend to
increase in proportion to
organisms lacking this
trait.
Using statistical evidence
and probability to explain
the variation, distribution,
and expression of traits
over time in a population.
Providing evidence of the
factors that drive this

Supporting the claim that
natural selection can lead
to increases or decreases
in specific traits over time.
Explaining the impact that
habitat, genetic
inheritance, and ability to
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LS4.D
Biodiversity and humans

Describing similarities and
differences in different
organisms of the same
species and different
species.

might change as a result
of changes in the
environment.

adapt can have on an
organism’s chances of
survival, growth, and
reproduction.

Explaining why different
members of the same
species might have similar
or different
characteristics.

Describing how human
influence and
technologies can influence
the inheritance of specific
traits over time.
Developing competing
design solutions for
maintaining biodiversity in
a given population.

process, and how natural
selection and changing
environments lead to the
adaptation, emergence,
and extinction of
populations.
Designing, evaluating, and
optimizing solutions for
minimizing the impact of
human activity on the
environment and
biodiversity.
Mathematically
representing natural and
non-natural (human)
factors that affect
biodiversity within an
ecosystem.
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Earth and Space Science Progression
DCI
ESS1.A
The universe and its stars

K-2
Predicting patterns found
in the sun, moon, and
stars.

3-5
Supporting the argument
that distance from the
Earth plays a role in the
brightness of the sun and
other stars.

6-8
Modeling the Earth-sunmoon system to describe
the repetition of patterns
in each.

ESS1.B
Earth and the solar system

Relating the movement of
Earth in comparison to the
patterns of the sun, moon,
and stars, as well as the
amount of daylight during
different seasons.

Using graphical data to
reveal changing patterns
in the length of shadows,
day and night, and the
appearance of the night
sky over time.

Explaining how gravity
plays a role in the motions
of galaxies and our solar
system.

ESS1.C
The history of planet Earth

Garnering the ability to
describe changes on Earth
that occur quickly or
slowly.

Utilizing patterns in rock
formations and fossils to
describe changes in the
Earth over time.

Using data to scale
measurements and
properties within the
context of our solar
system.

9-12
Using astronomical
evidence to construct an
explanation of the Big
Bang Theory. Explaining
through scientific ideas
how stars can produce
elements.
Explaining how energy,
resulting from fusion
reactions in the sun’s core,
can travel to Earth in the
form of radiation. Using
mathematical and
computational
representations to predict
interplanetary motion.
Determining the age of
crustal rocks by examining
past and current
movements of the Earth’s
crust in the context of
plate tectonics. Applying
scientific reasoning and
planetary evidence to
account for Earth’s early
history.
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ESS2.A
Earth materials and
systems

Providing multiple
solutions to slowing or
preventing land changes
that result from the
movement of wind or
water.

ESS2.B
Plate tectonics and largescale system interactions

Modeling different shapes
and kinds of land and
water in a given area.

ESS2.C
The roles of water in
Earth’s surface processes

Identifying where water is
found on Earth and that it
can take on various
physical states.

ESS2.D
Weather and climate

Sharing observations of
local weather conditions
over an extended period
of time, including how to
predict and respond to
severe weather.

ESS2.E

Engaging in argument

Making observations and
collecting data as evidence
of weathering or erosion.
Describing the interaction
of the geosphere,
biosphere, hydrosphere,
and/or atmosphere.
Analyzing and interpreting
data from Earth maps to
describe physical patterns
and features on the
Earth’s surface.

Using data to describe
water distribution on the
Earth’s surface, as well as
its role in erosion and
weathering.
Using data to describe
weather patterns during
specific seasons, and in
specific climates
throughout the world.

Using fossils as evidence

Modeling the Earth’s
materials cycle and the
energy that drives those
processes.

Explaining changes in the
Earth’s surface over time
based on evidence of
geoscience processes.
Using the distribution of
fossils, rocks, continents,
and the sea floor to
provide evidence of plate
motion.
Modeling the water cycle
based on evidence of
energy transfer from the
sun and gravity.
Collecting and interpreting
evidence of air movement
and its impact on weather
conditions. Using a model
of the heating and
rotation of the Earth to
describe atmospheric and
oceanic currents, as well
as regional climates.
N/A

Analyzing geoscience data
to explain changing
feedback and responsive
processes in the Earth’s
systems. Describing the
role of system changes on
regional climates.
Using plate tectonics as
evidence to explain the
ages of crustal rocks.

Investigating the role of
water on the Earth’s
materials and surface
processes.
Explaining climate changes
using evidence of energy
transfer into and out of
the Earth’s systems.

Describing the cycling of
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Biogeology

about the ability of plants
and animals to change the
environment to meet their
needs.
Understanding the
relationship between
living organisms and the
natural resources around
them.

to support changes in the
Earth’s landscape over
time.
Using data and
observations to describe
how energy and fuel are
derived from Earth’s
natural resources.

Using evidence to describe
the uneven distribution of
natural resources that
result from geoscience
processes.

ESS3.B
Natural hazards

Discussing severe weather
patterns.

Providing a design
solution that protects
against severe weatherrelated hazards.

ESS3.C
Human impacts on Earth
systems

Using evidence to discuss
the impact of humans on a
changing environment and
ecosystem. Discussing
potential solutions to
minimizing this impact.

Generating and comparing
multiple solutions to
minimize the impact of
the Earth’s natural
processes on humans.
Combining information
about how communities

Analyzing and interpreting
data on natural hazards to
forecast catastrophic
events and to develop
technologies that diminish
their effects.
Applying scientific
principles to design
methods of monitoring
and minimizing human
impact on the
environment.
Constructing arguments

ESS3.A
Natural resources

matter by thermal
convection.

Evaluating competing
positions for the
development and
consumption of energy
and natural resources
based on a cost-benefit
ratio and its impact on
sustainability, human
populations, and
biodiversity. Explaining
the impact that scarce
availability of natural
resources can have on
human activity.
Explaining the impact that
occurrences of natural
hazards can have on
human activity.

Optimizing technological
solutions that reduce the
impact of human activity
on Earth systems. Using
computational models to
illustrate how our
relationship with Earth
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use science to protect the
Earth’s resources and
environment.

ESS3.D
Global climate change

N/A

N/A

supported by evidence for
how the human
population has impacted
the consumption of
natural resources and
impacted Earth’s systems
Asking questions and
providing clarifying
statements about the
factors that have caused
changes in global
temperatures and
climates over the past
century.

systems is changing due to
human activity.

Explaining the impact that
climate change can have
on human activity.
Analyzing data of global
climate models in order to
forecast future climate
changes.
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Engineering Design Progression
This table was included to complement the addition of the optional Engineering Design Standards. Please see APPENDIX C for the list of the
grade-banded standards.
DCI
ETS1.A
Defining and delimiting an
engineering problem

K-2
Approaching change as a
problem that is solvable
through engineering:
asking questions,
gathering information,
and determining solutions.

ETS1.B
Developing possible
solutions

Developing sketches,
drawings, or models to
express a design strategy.

ETS1.C
Optimizing the design
solution

Comparing designs, while
discussing strengths and
weaknesses of each.

3-5
Understanding that
solutions to a problem are
limited by the availability
of materials and
resources. These
limitations can be
minimized through the
optimization of design.
Researching a problem
through available
resources, such as the
internet, library, or
observation, and
brainstorming prior to
generating a design
strategy.
Comparing designs,
looking for the best
possible solution within a
given set of constraints.

6-8
Consideration of scientific
principles and relevant
knowledge towards a
proposed solution to a
problem.

9-12
Utilizing design criteria,
constraints, and
technological models to
address function,
durability, risk, and design
specifications.

Testing a design solution,
or combining multiple
solutions for optimization.
Communicating solutions
to others.

Breaking down problems
into simpler components
in order to develop
potential solutions, taking
into account a variety of
constraints (cost, safety,
reliability, aesthetics,
societal impacts, etc).
Determining the best
possible design for a
solution under a given set
of prioritized constraints.
Utilizing a design matrix to
aide the process of
optimization.

Systematically comparing
designs, within the
context of constraints and
criteria, through tests,
control experiments, and
optimization.
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Earth and Space Science
Table 1. Science and Engineering Practices (SEP) and Crosscutting Concepts (CCC) addressed by the Earth and Space
Science Standards. Numbers in parentheses identify the number of times a particular SEP or CCC is addressed (if greater
than once). The S&EP marked with an asterisk (*) incorporates engineering practices.
Grade

Science and Engineering Practices

Crosscutting Concepts

K

●
●
●
●
●

Analyzing and Interpreting Data
Engaging in Argument from Evidence
Asking Questions and Defining Problems*
Developing and Using Models
Obtaining, Evaluating, and Communicating Information* (2)

●
●
●

Cause and Effect (2)
Patterns
Systems and System Models (2)

1

●
●

Planning and Carrying out Investigations
Analyzing and Interpreting Data

●

Patterns (2)

2

●
●
●

Developing and Using Models
Scientific Explanations*
Obtain, Evaluate, and Communicate Information

●
●

Patterns (2)
Stability and Change (2)

3

●
●
●

Analyzing and Interpreting Data
Obtain, Evaluate, and Communicate Information
Argumentation from Evidence

●
●

Patterns (2)
Cause and Effect

4

●
●
●
●

Scientific Explanations* (2)
Planning and Carrying out Investigations
Analyzing and Interpreting Data
Obtain, Evaluate, and Communicate Information

●
●

Patterns (2)
Cause and Effect (3)

5

●
●
●
●
●

Analyzing and Interpreting Data
Argumentation from Evidence
Developing and Using Models
Mathematics and Computation
Obtain, Evaluate, and Communicate Information

●
●
●

Patterns
Scale, Proportion, and Quantity (2)
Systems and System Models (2)

6-8

●
●
●
●
●
●

Asking Questions
Developing and Using Models (5)
Planning and Carrying out Investigations
Analyzing and Interpreting Data (3)
Argumentation from Evidence (2)
Scientific Explanations (4)

●
●
●
●
●
●

Patterns (3)
Scale, Proportion, and Quantity (3)
Systems and System Models (2)
Cause and Effect (4)
Energy and Matter
Stability and Change (2)

9-12

●
●
●
●
●
●

Developing and Using Models (5)
Planning and Carrying out Investigations
Analyzing and Interpreting Data (2)
Argumentation from Evidence* (3)
Scientific Explanations* (4)
Mathematics and Computation (3)

●
●
●
●
●
●
●

Patterns
Scale, Proportion, and Quantity (2)
Systems and System Models
Cause and Effect (2)
Energy and Matter (4)
Stability and Change (7)
Structure and Function
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Life Science
Table 2. Science and Engineering Practices (SEP) and Crosscutting Concepts (CCC) addressed by the Life Science
Standards. Numbers in parentheses identify the number of times a particular SEP or CCC is addressed (if greater than
once). The S&EP marked with an asterisk (*) incorporates engineering practices.
Grade Science and Engineering Practices
Crosscutting Concepts
K
● Analyzing and Interpreting Data
● Patterns
1
● Constructing Explanations and Designing Solutions* (2)
● Structure and Function
● Obtaining, Evaluating, and Communicating Information
● Patterns (2)
2
● Planning and Carrying out Investigations (2)
● Structure and Function
● Developing and Using Models*
● Cause and Effect
3
● Developing and Using Models
● Cause and Effect (4)
● Engaging in Argument from Evidence* (3)
● Patterns (2)
● Analyzing and Interpreting Data (2)
● Scale, Proportion, and Quantity
● Constructing Explanations and Designing Solutions (2)
● Systems and System Models
4
● Engaging in Argument from Evidence (2)
● Systems and System Models (2)
5
● Engaging in Argument from Evidence
● Energy and Matter
● Developing and Using Models
● Systems and System Models
6-8
● Developing and Using Models (5)
● Cause and Effect (8)
● Planning and Carrying out Investigations
● Stability and Change (2)
● Constructing Explanations and Designing Solutions (5)
● Energy and Matter (3)
● Using Mathematics and Computational Thinking
● Systems and System Models
● Engaging in Argument from Evidence* (4)
● Scale, Proportion, and Quantity
● Analyzing and Interpreting Data (3)
● Patterns (4)
● Obtaining, Evaluating, and Communicating Information (2)
● Structure and Function (2)
9-12
● Developing and Using Models (5)
● Systems and System Models (3)
● Planning and Carrying Out Investigations
● Energy and Matter (5)
● Constructing Explanations and Designing Solutions* (6)
● Structure and Function
● Using Mathematics and Computational Thinking* (4)
● Stability and Change (3)
● Engaging in Argument from Evidence (4)
● Cause and Effect (7)
● Asking Questions and Defining Problems
● Scale, Proportion, and Quantity (3)
● Analyzing and Interpreting Data (2)
● Patterns (2)
● Obtaining, Evaluating, and Communicating Information
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Physical Science
Table 3. Science and Engineering Practices (SEP) and Crosscutting Concepts (CCC) addressed by the Physical Science
Standards. Numbers in parentheses identify the number of times a particular SEP or CCC is addressed (if greater than
once). The S&EP marked with an asterisk (*) incorporate engineering practices.
Grade
Science and Engineering Practices
Crosscutting Concepts
K
● Analyzing and Interpreting Data
● Cause and Effect (2)
● Planning and Carrying Out Investigations (2)
● Constructing Explanations and Designing Solutions*
1
● Planning and Carrying Out Investigations
● Cause and Effect (3)
● Constructing Explanations and Designing Solutions* (2)
2
● Planning and Carrying Out Investigations
● Patterns
● Analyzing and Interpreting Data*
● Cause and Effect (2)
● Constructing Explanations and Designing Solutions
● Energy and Matter
● Engaging in Argument from Evidence
3
● Asking Questions and Defining Problems* (2)
● Patterns
● Planning and Carrying Out Investigations (2)
● Cause and Effect (2)
4
● Asking Questions and Defining Problems
● Energy and Matter (4)
● Planning and Carrying Out Investigations
● Patterns (3)
● Constructing Explanations and Designing Solutions* (3)
● Developing and Using Models (2)
5
● Developing and Using Models (2)
● Cause and Effect (2)
● Planning and Carrying Out Investigations (2)
● Scale, Proportion, and Quantity
● Using Mathematics and Computational Thinking
(3)
● Engaging in Argument from Evidence
● Energy and Matter
6-8
● Developing and Using Models (5)
● Patterns (2)
● Analyzing and Interpreting Data (2)
● Cause and Effect (3)
● Constructing Explanations and Designing Solutions* (3)
● Scale, Proportion, and Quantity
● Obtaining, Evaluating, and Communicating Information (2)
(3)
● Asking Questions and Defining Problems
● Energy and Matter (4)
● Planning and Carrying Out Investigations (3)
● Structure and Function (3)
● Engaging in Argument from Evidence (2)
● Systems and System Models (3)
● Using Mathematics and Computational Thinking
● Stability and Change
9-12
● Developing and Using Models (4)
● Patterns (5)
● Planning and Carrying Out Investigations (3)
● Energy and Matter (5)
● Using Mathematical and Computational Thinking (5)
● Stability and Change (2)
● Constructing Explanations and Designing Solutions* (5)
● Cause and Effect (7)
● Analyzing and Interpreting Data
● Systems and System Models (4)
● Obtaining, Evaluating, and Communicating Information* (3)
● Structure and Function
● Asking Questions and Defining Problems
● Engaging in Argument from Evidence
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K-12 Grade-Banded Engineering Design Standards
The iterative cycle of design offers the opportunity for students to apply science knowledge in the
classroom and engage in the engineering practices. The components of engineering design have been
broken down by a Framework for K-12 Science Education and are listed, below:
Core Idea ETS1: Engineering Design
ETS1.A: Defining and Delimiting an Engineering Problem
ETS1.B: Developing a Possible Solution
ETS1.C: Optimizing the Design Solution
It is essential that every unit of instruction in science or engineering must include a goal for students to
develop understanding of at least one disciplinary core idea in Life, Physical, or Earth/Space Science.
These standards are optional points of access for integrating the engineering design process into science
lessons/units/curriculum. The standards are broken down by grade-band.
Note: These standards will NOT be assessed on the statewide monitoring exam at grades 5, 8 and 11.

K-2 Engineering Design Standards
Engineering design in the earliest grades introduces students to “problems” as situations that people
want to change. They can use tools and materials to solve simple problems, use different
representations to convey solutions, and compare different solutions to a problem and determine which
is best. Students in all grade levels are not expected to come up with original solutions, although original
solutions are always welcome. Emphasis is on thinking through the needs or goals that need to be met,
and which solutions best meet those needs and goals.

Grades K-2 Engineering Design Standards
K-2-ETS1-1.

K-2-ETS1-2.
K-2-ETS1-3.

Ask questions, make observations, and gather information about a situation people want
to change to define a simple problem that can be solved through the development of a
new or improved object or tool.
Develop a simple sketch, drawing, or physical model to illustrate how the shape of an
object helps it function as needed to solve a given problem.
Analyze data from tests of two objects designed to solve the same problem to compare
the strengths and weaknesses of how each performs.
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3-5 Engineering Design Standards
At the upper elementary grades, engineering design engages students in more formalized problem
solving. Students define a problem using criteria for success and constraints or limits of possible
solutions. Students research and consider multiple possible solutions to a given problem. Generating
and testing solutions also becomes more rigorous as the students learn to optimize solutions by revising
several times to obtain the best possible design.

Grades 3-5 Engineering Design Standards
3-5-ETS1-1.
3-5-ETS1-2.
3-5-ETS1-3.

Define a simple design problem reflecting a need or a want that includes specified
criteria for success and constraints on materials, time, or cost.
Generate and compare multiple possible solutions to a problem based on how well each
is likely to meet the criteria and constraints of the problem.
Plan and carry out fair tests in which variables are controlled and failure points are
considered to identify aspects of a model or prototype that can be improved.

6-8 Engineering Design Standards
At the middle school level, students learn to sharpen the focus of problems by precisely specifying
criteria and constraints of successful solutions, taking into account not only what needs the problem is
intended to meet, but also the larger context within which the problem is defined, including limits to
possible solutions. Students can identify elements of different solutions and combine them to create
new solutions. Students at this level are expected to use systematic methods to compare different
solutions to see which best meet criteria and constraints, and to test and revise solutions a number of
times in order to arrive at an optimal design.

Grades 6-8 Engineering Design Standards
6-8-ETS1-1.

6-8-ETS1-2.
6-8-ETS1-3.

6-8-ETS1-4.

Define the criteria and constraints of a design problem with sufficient precision to ensure
a successful solution, taking into account relevant scientific principles and potential
impacts on people and the natural environment that may limit possible solutions.
Evaluate competing design solutions using a systematic process to determine how well
they meet the criteria and constraints of the problem.
Analyze data from tests to determine similarities and differences among several design
solutions to identify the best characteristics of each that can be combined into a new
solution to better meet the criteria for success.
Develop a model to generate data for iterative testing and modification of a proposed
object, tool, or process such that an optimal design can be achieved.
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9-12 Engineering Design Standards
Engineering design at the high school level engages students in complex problems that include issues of
social and global significance. Such problems need to be broken down into simpler problems to be
tackled one at a time. Students are also expected to quantify criteria and constraints so that it will be
possible to use quantitative methods to compare the potential of different solutions. While creativity in
solving problems is valued, emphasis is on identifying the best solution to a problem, which often
involves researching how others have solved it before. Students are expected to use mathematics
and/or computer simulations to test solutions under different conditions, prioritize criteria, consider
trade-offs, and assess social and environmental impacts.

Grades 9-12 Engineering Design Standards
9-12-ETS1-1.
9-12-ETS1-2.
9-12-ETS1-3.

9-12-ETS1-4.

Analyze a major global challenge to specify qualitative and quantitative criteria and
constraints for solutions that account for societal needs and wants.
Design a solution to a complex real-world problem by breaking it down into smaller,
more manageable problems that can be solved through engineering.
Evaluate a solution to a complex real-world problem based on prioritized criteria and
trade-offs that account for a range of constraints, including cost, safety, reliability, and
aesthetics as well as possible social, cultural, and environmental impacts.
Use a computer simulation to model the impact of proposed solutions to a complex realworld problem with numerous criteria and constraints on interactions within and
between systems relevant to the problem.
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