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Introduction  
Students are naturally curious about the world and their place in it. Sustaining this curiosity and giving it a scientific foundation must be a 
high priority in Arizona schools. Scientific thinking enables Arizona students to strengthen skills that people use everyday: solving 
problems creatively, thinking critically, working cooperatively in teams, using technology effectively, and valuing lifelong learning. Science 
education is much more than merely learning content. It is the active process of investigation and the critical review of evidence related to 
the world around us, both visible and invisible. Science is a dynamic process of gathering and evaluating information, looking for patterns, 
and testing possible explanations or design solutions. Active engagement in scientific investigation leads students to think critically and to 
develop reasoning skills that allow them to become independent, lifelong learners. A fundamental goal of science education is to help 
students determine how the world works and make sense of phenomena in the natural world. Phenomena are events or situations that 
are observed to exist or happen, especially phenomena whose causes or explanations are in question. Science sense-making is a 
conceptual process in which a learner actively engages with phenomena in the natural world to construct logical and coherent 
explanations that incorporate their current understanding of science, or a model that represents it, and are consistent with the available 
evidence. To develop a scientific understanding of the natural world, students must be able to ask questions, gather information, reason 
about that information and connect it to scientific principles, theories, or models, and then effectively communicate their understanding 
and reasoning.  
 
Design Purpose of the Arizona Science Standards  
The Arizona Science Standards present a vision of what it means to be scientifically literate, and college and career ready. These standards 
define the knowledge, understanding, and skills that need to be effectively taught and learned for all students to be scientifically literate. 
The Arizona scientifically literate are ready to succeed in college-entry courses, in the workplace, in military service, and engage in civic 
responsibilities related to science issues.   These Arizona Science standards outline what all students need to know, understand, and be 
able to do by the end of high school and reflect the following shifts for science education: 

 Organize standards around fourteen core ideas and develop learning progressions to coherently and logically build scientific 
literacy from kindergarten through high school. 

 Connect core ideas, crosscutting concepts , and science and engineering practices , to make sense of the natural world and 
understand how science and engineering are practiced and experienced. 

 Focus on fewer, broader standards that allow for greater depth, more connections, deeper understanding, and more applications 
of content. 

 
 
 
 
 

Commented [1]: moving to beginning 
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The standards are neither curriculum nor instructional practices.  
7ÈÉÌÅ ÔÈÅ !ÒÉÚÏÎÁ 3ÃÉÅÎÃÅ 3ÔÁÎÄÁÒÄÓ ÓÅÒÖÅ ÁÓ ÔÈÅ ÂÁÓÉÓ ÆÏÒ Á ÄÉÓÔÒÉÃÔȭÓ ÏÒ ÓÃÈÏÏÌȭÓ ÓÃÉÅÎÃÅ ÃÕÒÒÉÃÕÌÕÍȟ ÔÈÅÙ ÁÒÅ ÎÏÔ ÔÈÅ ÃÕÒÒiculum. 
Therefore, identifying the sequence of instruction at each grade ɀ what will be taught and for how long ɀ requires concerted effort and 
attention at the local level. Curricular tools, including textbooks, are selected by the district/school and adopted through the local 
governing board. The Arizona Department of Education defines standards, curriculum, and instruction as: 

 Standards  are what a student needs to know, understand, 
and be able to do by the end of each grade. They build across 
grade levels in a progression of increasing understanding 
and through a range of cognitive demand levels. Standards 
are adopted at the state level by the Arizona State Board of 
Education.  

 Curriculum  refers to resources used for teaching and 
learning the standards. Curricula are adopted at the local 
level.  

 Instruction  refers to the methods or methodologies used by 
teachers to teach their students. Instructional techniques are 
employed by individual teachers in response to the needs of 
the students in their classes to help them progress through 
the curriculum to master the standards. Decisions about 
instructional practice and techniques are made at a local 
level.  

 
 
Three Dimensions of Science  
Sense-making in science occurs with the integration of these three 
major essential dimensions: each intersects with the others and 
plays an essential role. These dimensions are: 

 science and engineering practices  (shown as the outer 
ring in Figure 1) 

 crosscutting concepts  (shown as the middle section of 
Figure 1) 

 core ideas (shown as the center circle in Figure 1) 
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Science and Engineering Practices 
 
For decades teachers have utilized the scientific method as a methodology to engage students in scientific inquiry. How it has been 
implemented in classrooms describes has been a a set of prescribed steps used to engage in science teaching and to learn learning in a 
rather linear process. The new vision calls for students to engage in multifaceted science and engineering practices in more complex, 
relevant, and authentic ways. Formerly known as the scientific method, The science and engineering practices4 describe a robust process 
for how scientists investigate and build models and theories of the 
natural world or how engineers design and build systems. Rather 
than a linear process from hypothesis to conclusion, these practices 
reflect science and engineering as they are practiced and 
experienced. As students conduct investigations, they engage in 
multiple practices as they gather information to solve problems, 
answer their questions, reason about how the data provide 
evidence to support their understanding, and then communicate 
their understanding of phenomena. Student investigations may be 
observational, experimental, use models or simulations, or use data 
from other sources. These eight practices identified in A Framework 
for K-12 Science Education are critical components of scientific 
literacy, not instructional strategies:  

 ask questions and define problems 
 develop and use models 
 plan and carry out investigations  
 analyze and interpret data 
 use mathematics and computational thinking 
 construct explanations and design solutions 
 engage in argument from evidence  
 obtain, evaluate, and communicate information 

 
The science and engineering practices are intended  expected to be 
intertwined integrated While the scientific method is still being 
widely used, and a part of academics, the science and engineering 
practices are expected to be integrated with the core ideas and 
crosscutting concepts across all grade levels and disciplines. See 
Appendix 2 for more details on each of the science and engineering 
practices. 
 

 

Commented [RB2]: For decades science education 
has engaged students in a version of science inquiry 
that reduces the investigation of the natural world to a 
fixed, linear set of stepsðsometimes devoid of a deep 
focus on learning and applying science concepts. Rigid 
representations of a single "scientific method" do not 
accurately reflect the complex thinking or work of 
scientists. The new vision calls for engaging students in 
multifaceted science and engineering practices in more 
complex, relevant, and authentic ways as they conduct 
investigations. 
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Crosscutting Concepts 
Crosscutting concepts4 cross boundaries between science disciplines and provide an organizational framework to connect knowledge 
from various disciplines into a coherent and scientifically based view of the world. They bridge boundaries between science and other 
disciplines and connect core ideas and practices throughout the fields of science and engineering. Their purpose is to provide a lens to 
help students deepen their understanding of the core ideas as they make sense of phenomena in the natural and designed worlds. The 
crosscutting concepts identified in A Framework for K-12 Science Education are:  

 patterns 
 cause and effect 
 structure and function 
 systems and system models  
 stability and change 
 scale, proportion, and quantity 
 energy and matter 

 
The Arizona Science Standards are designed for students to develop their 
understanding of core ideas through the lens of one or multiple crosscutting 
concepts. Crosscutting concepts can be combined as students find and use 
patterns as evidence, determine cause and effect relationships, or define 
systems to investigate. Students must be provided structures and 
opportunities to make explicit connections between their learning and the 
crosscutting concepts. See Appendix 1 for more details on each of the 
crosscutting concepts. 
 
One example of a The use of crosscutting concepts can be demonstrated seen 
within cause and effect relationships.  For example, researchers investigate 
cause and effect mechanisms in the motion of a single object, specific chemical 
reactions, population changes in an ecosystem, and the development of holes 
in the polar ozone layers.  patterns.  Patterns are present in all science 
disciplines, and much of science is about explaining observed patterns.  In life 
sciences, classification systems represent patterns.  In physical sciences, 
atomic structure is a pattern.  In earth and space sciences, tectonic processes 
follow a pattern.  Using data, graphs, charts, maps, and statistics in combination with the science and engineering practices, students can 
use their knowledge of patterns cause and effect relationships to formulate investigations, answer questions, and make informed 
predictions about observed phenomena.  
 
 

Commented [CH3]: Revised based on feedback.  
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Core Ideas  

The Arizona Science Standards focus on fourteen core ideas in science and engineering, adapted from 
Working with Big Ideas of Science Education.2 The ten core ideas for Knowing Science center on 
understanding the causes of phenomena in physical, earth and space, and life science. The core ideas for 
Using Science connect scientific principles, theories, and models; engineering and technological 
applications; and societal implications to the content knowledge to support that understanding. The 
ÃÏÍÐÌÅØÉÔÙ ÏÆ ÅÁÃÈ ÃÏÒÅ ÉÄÅÁ ÄÅÖÅÌÏÐÓ ÁÓ ÓÔÕÄÅÎÔÓȭ ÐÒÏÇÒÅÓÓ ÔÈÒÏÕÇÈ ÅÁÃÈ grade band. Each standard is 
written at the intersection of two core ideas to help students understand both the process of knowing 
science and using science. These core ideas occur across grade levels and provide the background 
knowledge for students to develop sense-making around phenomena in the natural world. See Appendix 3 
for more details. The core ideas are listed below. 
 

Core Ideas for Knowing Science  Core Ideas for Using Science  

Physical Science 
P1: All matter in the Universe is made of very small particles. 
P2: Objects can affect other objects at a distance. 
P3: Changing the movement of an object requires a net force to be acting on it. 
P4: The total amount of energy in a closed system is always the same but can be transferred from one 

energy store to another during an event. 
Earth and Space Science 

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring 
×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ ÃÌÉÍÁÔe. 

E2: The Earth and our solar system are a very small part of one of many galaxies within the Universe. 
Life Science  

L1: Organisms are organized on a cellular basis and have a finite life span. 
L2: Organisms require a supply of energy and materials for which they often depend on, or compete 

with, other organisms. 
L3: Genetic information is passed down from one generation of organisms to another. 
L4: The theory of Evolution is an explanation for seeks to make clear the unity and diversity of 

organisms, li ving and extinct. organisms.  
L4: The unity and diversity of organisms, living and extinct, is the result of evolution. 

 U1:  3ÃÉÅÎÃÅȬÓ The purpose of science is 
to find the cause or causes of 
phenomena in the natural world. 

        Scientific explanations, theories, and 
models are those that best fit the 
evidence available at a particular 
time. 

U2: The knowledge produced by science 
is used in engineering and 
technologies to solve problems 
and/or  create products. 

U3: Applications of science often have 
both positive and negative both 
positive and negative ethical, social, 
economic, and/or political 
implications. 

*Adapted from Working with Big Ideas in Science Education 2 
 
 

Commented [SS5]: Group revised wording for clarity.  
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Design of the Arizona Science Standards  
The Arizona Science Standards standards present a vision of what it means to be a scientifically literate person. These standards define 
the knowledge, understanding, and skills that need to be effectively taught and learned for all students to be scientifically literate. 
Students who are scientifically literate are ready to succeed in college-entry courses, in the workplace, in military service, and engage in 
civic responsibilities related to science issues.  
 
The Arizona Science Standards outline what all students need to know, understand, and be able to do by the end of high school and reflect 
the following shifts for science education: 

 Organize standards around fourteen core ideas and develop learning progressions to coherently and logically build scientific 
literacy from kindergarten through high school. 

 Connect core ideas, crosscutting concepts, and science and engineering practices, to make sense of the natural world and 
understand how science and engineering are practiced and experienced. 

 Focus on fewer, broader standards that allow for greater depth, more connections, deeper understanding, and more applications 
of content. 

 
The standards are neither curriculum nor instructional practices.  
While the Arizona Science SÔÁÎÄÁÒÄÓ ÓÅÒÖÅ ÁÓ ÔÈÅ ÂÁÓÉÓ ÆÏÒ Á ÄÉÓÔÒÉÃÔȭÓ ÏÒ ÓÃÈÏÏÌȭÓ ÓÃÉÅÎÃÅ ÃÕÒÒÉÃÕÌÕÍȟ ÔÈÅÙ ÁÒÅ ÎÏÔ ÔÈÅ ÃÕÒÒÉÃÕÌÕÍȢ 
Therefore, identifying the sequence of instruction at each grade ɀ what will be taught and for how long ɀ requires concerted effort and 
attention at the local level. Curricular tools, including textbooks, are selected by the district/school and adopted through the local 
governing board. The Arizona Department of Education defines standards, curriculum, and instruction as: 

 Standards  are what a student needs to know, understand, and be able to do by the end of each grade. They build across grade 
levels in a progression of increasing understanding and through a range of cognitive demand levels. Standards are adopted at the 
state level by the Arizona State Board of Education. 

 Curriculum  refers to resources used for teaching and learning the standards. Curricula are adopted at the local level.  
 Instruction  refers to the methods or methodologies used by teachers to teach their students. Instructional techniques are 

employed by individual teachers in response to the needs of the students in their classes to help them progress through the 
curriculum to master the standards. Decisions about instructional practice and techniques are made at a local level.  

  

Commented [9]: moving to beginning of document per 
technical review 
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The Arizona Science Standards assume suggest students have regular standards-based science instruction every year. The amount of time 
individual students need to learn these standards will vary. The chart below specifies the expected science instructional time necessary 
for students to learn master these standards.  
 
The Arizona Science Standards have been designed so that these time assumptions suggestions provide adequate time to actively engage 
in all 3 dimensions of science instruction in order to master for instruction  and opportunities to learn the standards for each grade level. 
Depending on local factors, schools may allocate more or less time when determining curriculum programming within a specific context. 
Instruction on the Arizona Science Standards may be a dedicated time in the school schedule or may be integrated with the instruction of 
other subjects. See Appendix 45 and the Standards document for connections with other content areas. 
 
These time recommendations do not explicitly address  the needs of students who are far below or far above the grade level.  
No set of grade-specific standards can fully  reflect the variety of abilities, needs, learning rates, and achievement levels of students in any 
given classroom. The Arizona Science Standards do not define the intervention methods to support students who are far below or far 
above grade level or do not speak English as their first language. See Appendix 54 for strategies to support equity and diversity in science. 
 

Grade  Assumed Suggested Minutes per 
Week  

Assumed Suggested Average 
Minutes per Day  

K 90 minutes/week  18 minutes/day 

1 150 minutes/week  30 minutes/day 

2 150 minutes/week  30 minutes/day 

3 200 minutes/week  40 minutes/day 

4 225 minutes/week  45 minutes/day 

5 225 minutes/week  45 minutes/day 

6 250 minutes/week   50 minutes/day 

7 250 minutes/week  50 minutes/day 

8 250 minutes/week  50 minutes/day 

HS (3 credits) 275 minutes/week  55 minutes/day 

 

Commented [10]: Moved this section to above the 
chart in hopes that users of this document will read this 
section first before reading the chart below. (addresses 
public comment related to ñnot enough time in K-5 to 
teach scienceò) 
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Safety Expectations 
While there are no specific standards that address laboratory or field safety, it is a required part of science education to instruct and guide 
students in using appropriate safety precautions for all investigations. Reducing risk and preventing accidents in science classrooms 
begins with planning that meets all local, state, and federal requirements, including Environmental Protection Agency (EPA) and 
Occupational Safety and Health Administration (OSHA) requirements for safe handling and disposal of laboratory materials. The following 
four steps are recommended for carrying out a hazard and risk assessment for any investigation: (add citation, see references) 

1) Identify hazards. Hazards may be physical, chemical, health, or environmental. 
2) Evaluate the type of risk associated with each hazard. 
3) Instruct students on all procedures and necessary safety precautions in such a way as to eliminate or reduce the risk associated 

with each hazard.  
4) Prepare for any emergency that might arise despite all the required safety precautions. 

 
Chemical Storage Expectations  
What You Can Do 

 Put in place an experienced leadership team to oversee chemical management, storage, and handling activities. 
 Implement pollution prevention and green chemistry (safer alternatives) principles to minimize the use of hazardous chemicals at 

schools. 
 Establish an environmentally preferable purchasing policy and conduct periodic chemical inventories to identify hazards. 
 Train school personnel on hazardous chemicals management and safety. 
 Create an emergency response and spill clean-up plan. Communicate with school personnel and students about the plan and the 

chemicals and products in the school. 
 EPA's Chemicals under the Toxic  Substance Control Act (TSCA) provides information about this law which protects us from the 

potential risks of pesticides and toxic chemicals. 

 The Center for Disease Control's Facts about Mercury in Schools provides information for school administrators, faculty, staff, 
local health jurisdictions, and parent groups on how to reduce the hazards of mercury on children's health, avoid chemical 
liabilities, develop planning tools, and establish collection programs for mercury. 

 Chemical Management in Schools is addressed by the Colorado Department of Public Health and Environment, including guidance 
on self-certification for school laboratories, inventory procedures, lists of common chemical hazards and prohibited or restricted 
chemicals, and more. 

 The School Chemistry Laboratory Safety Guide presents information about ordering, using, storing, and maintaining chemicals in 
the high school laboratory. The guide also provides information about chemical waste, safety, and emergency equipment, 
assessing chemical hazards, common safety symbols, and signs, and fundamental resources relating to chemical safety, such as 
Material Safety Data Sheets and Chemical Hygiene Plans, to help create a safe environment for learning. In addition Also, checklists 

Commented [11]: All references below need a citation 
in our reference section of the document  
 
https://www.osha.gov/shpguidelines/hazard-
Identification.html 
 
https://www.epa.gov/schools-chemicals/safe-chemical-
management-healthy-schools 
 
https://www.cdc.gov/niosh/docs/2007-107/pdfs/2007-
107.pdf 

https://www.atsdr.cdc.gov/dontmesswithmercury/pdfs/mercury_school_facts.pdf
https://www.colorado.gov/pacific/cdphe/chemical-management-guidance-schools
https://www.cdc.gov/niosh/docs/2007-107/pdfs/2007-107.pdf
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are provided for both teachers and students that highlight important  information for working in the laboratory and identify 

hazards and safe work procedures. 
 

Coding of the K-8 Science Standards 
Each K-8 standard represents the intersection of core ideas for knowing science and using science. This intersection stresses that content 
in physical science, earth and space science, and life science is not learned independently from ideas about the nature of science, 
applications of science, or the social implications of using science. The coding of the standard captures this intersection. Students engage 
in multiple practices as they gather information to solve problems, answer their questions, reason about how the data provide evidence to 
support their understanding, and then communicate their understanding of phenomena, applications, or social implications. They use the 
crosscutting concepts to support their understanding of patterns, cause and effect relationships, and systems thinking as they make sense 
of phenomena. The standard number at the end of the code is designed for recording purposes and does not imply instructional sequence 
or importance. At left  are examples and descriptions of coding of the K-8 Standards. 

  
Commented [12]: When all finished editing go back 
and fix these images to match final standards 
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Coding of the High School Science Standards 
In Arizona, students are required to take 3 credits of high school science aligned to standards in physical, earth and space, and life sciences 
to meet graduation requirements, but there is no mandatory course sequence across the state. Because of this, the high school standards 
are written at two levels: essential and plus.  

 All high school essential standards (HS) should be learned by every high school student regardless of the 3-credit course sequence 
they take. The full set of essential high school (HS) standards is designed to be taught over a 3-year period. 

 The high school plus (HS+) standards are designed to enhance the rigor of general science courses by extending the essential 
standards within general chemistry (HS+C), physics (HS+Phy), earth and space sciences (HS+E), or biology (HS+B) courses. These 
HS+ standards are intended to provide the additional rigor of these courses to prepare students for college courses for science 
majors.  

 
Like K-8, each high school standard represents the intersection of 
core ideas for knowing science and using science. This intersection 
stresses that content in physical science, earth and space science, 
and life science is not learned independently from ideas about the 
nature of science, applications of science, or the social implications 
of using science. The coding of the standard captures this 
intersection. Students engage in multiple practices as they gather 
information to solve problems, answer their questions, reason 
about how the data provide evidence to support their 
understanding, and then communicate their understanding of 
phenomena, applications, or social implications. They use the 
crosscutting concepts to support their understanding of patterns, 
cause and effect relationships, and systems thinking as they make 
sense of phenomena. The standard number at the end of the code is 
designed for recording purposes and does not imply instructional 
sequence or importance. At right  are examples and descriptions of 
coding of the High School Science Standards. 
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Navigating the Standards Document  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Guide to Explain Standards  
 The standards are what is expected for students to 

master at the end of the grade level and are intended 
to be the content utilized for the state assessment. 
They contain the disciplinary core ideas and the 
science and engineering practices (SEPs) that are 
in bold in the standard. It may take several science 
and engineering practices to reach the desired level of 
depth of content. These are expected to be learned 
over the course of the year throughout multiple 
standards.   

The Learning Progression, Key Terms, and Crosscu tting 
Concepts is a guidance resource embedded into the 
standards document. This is the first step to deepen content 
knowledge and to make apparent the research behind the 
standard. The learning progression is supporting material 
and not the basis for assessment. 

 

 The crosscutting concepts  listed  connect to other 
standards for themes and integrated science instruction, one 
of the key components of three-dimensional science 
instruction. Bold crosscutting concepts indicate the concepts 
that are across the grade level.  Example: cause and effect and 
stability and change are dominant crosscutting concepts for 
first grade.  
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Grades K-2 Science Standards 
The K-2 Science Standards are designed to provide opportunities for students to develop an understanding of all fourteen core ideas (see 
Appendix 3) across the K-2 grade band. To provide opportunity opportunities for  students To sufficiently demonstrate knowledge, 
understanding, and performance of each standard, not every core idea is included in every grade.  
 

Within each grade level, Students engage in multiple science and engineering practices (formerly known as the scientific method) as 
they gather information to answer their questions or solve design problems by reasoning about how the data provide evidence to support 
their understanding, and then communicate their understanding of phenomena in physical, earth and space, and life sciences (the 
knowing of science). They Students apply their knowledge of the core ideas to understand how scientists continue to build an 
understanding of phenomena, and see the impact, how people are impacted, by natural phenomena or to construct technological solutions 
(using science). The crosscutting concepts support their understanding of patterns, cause and effect relationships, and systems thinking as 
students make sense of phenomena in the natural and designed worlds. These The practices, core ideas, and crosscutting concepts help 
students develop an understanding of skills and knowledge in order to transfer them develop transferable skills and understandings from 
one grade to the next and between content areas. 
 

 In kindergarten, students use their senses to help them make observations about the world around them, recognizing patterns and 
the structures and functions of living and non-linving things. 

 In first  grade, students develop an understanding of causal relationships as they investigate how objects can impact other objects 
from a distance or by contact with each other. They also develop systems thinking as they investigate how organisms interact with 
the Earth for survival, and how life systems have cycles. 

 In second grade, students develop an understanding of systems and system models along with energy and matter.  Students 
develop an understanding of observable properties of matter, how energy changes matter, the distribution, and role of water and 
wind, and how life on Earth depends on an energy source. as they relate to how water and wind helps change changing the surface 
features of Earth, how water cycles through the environment, and how water is a critical resource of life on Earth. 

 
The organization of the standards within this document does not indicate instructional sequence or importance. Decisions about 
curriculum and instruction are made locally by individual school districts and classroom teachers; these standards can be sequenced, 
combined, or integrated with other content areas to best meet the local curriculum or student needs (See Appendices 5 and 6).  

Suggestions for key concepts and connections to other content area standards are included to assist teachers when 
implementing the Science Standards and are not intended to be the minimum or maximum content limits. It is suggested to use 
the metric system for measurement, as most scientific tools utilize the metric system. 

Commented [18]: On the HS standard, the call out box 
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Kindergarten: Focus on Patterns; Structure and Function  
 
By the end of Kindergarten, students learn to use their senses to help them make observations and predictions about the world and living 
things around them. In this grade level, students will learn  investigate how the senses detect are impacted by light and sound, observe 
weather patterns and their influences on plants and animals, and differentiate between systems and structures of living and non-living 
things. Student investigations focus on collecting and making sense of observational data and simple measurements using the science and 
engineering practices: ask questions and define problems, develop and use models, plan and carry out investigations, analyze and 
interpret data, use mathematics and computational thinking, construct explanations and design solutions, engage in argument from use 
evidence, and obtain, evaluate, and communicate information. While individual lessons may include connections to any of the crosscutting 
concepts, the standards in this grade Kindergarten focus on helping students understand phenomena through the crosscutting concepts of 
patterns and structure and function.  
 

Core Ideas for Knowing Science  Core Ideas for Using Science  

Physical Science 
P1: All matter in the Universe is made of very small particles. 
P2: Objects can affect other objects at a distance. 
P3: Changing the movement of an object requires a net force to be acting on it. 
P4: The total amount of energy in a closed system is always the same but can be transferred from one 

energy store to another during an event. 
Earth and Space Science 

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring 
×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ ÃÌÉÍÁÔe. 

E2: The Earth and our solar system are a very small part of one of many galaxies within the Universe. 
Life Science  

L1: Organisms are organized on a cellular basis and have a finite life span. 
L2: Organisms require a supply of energy and materials for which they often depend on, or compete 

with, other organisms. 
L3: Genetic information is passed down from one generation of organisms to another. 
L4: The theory of Evolution is an explanation for seeks to make clear the unity and diversity of 

organisms, li ving and extinct. organisms.  
L4: The unity and diversity of organisms, living and extinct, is the result of evolution. 

 U1:  3ÃÉÅÎÃÅȬÓ The purpose of science is 
to find the cause or causes of 
phenomena in the natural world. 

        Scientific explanations, theories, and 
models are those that best fit the 
evidence available at a particular 
time. 

U2: The knowledge produced by science 
is used in engineering and 
technologies to solve problems 
and/or  create products. 

U3: Applications of science often have 
both positive and negative both 
positive and negative ethical, social, 
economic, and/or political 
implications. 

 
*Adapted from Working with Big Ideas in Science Education 2 
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Physical Sciences: Students explore how their senses can detect light, sound, and vibration and how technology can be used to 
extend their senses.  

Physical Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

K.P2U1.1  

Investigate  how the five senses and their associated body 
parts can detect light, sound, and vibrations even when they 
come from far away; use the collected evidence to develop 
and support an explanation .   
Complementary Standard: K.L1U1.7 
 

People use their senses to learn about the world around them. Their eyes detect 
light, their ears detect sound, and they can feel vibrations by touch . People also 
use a variety of devices to communicate (send and receive information) over 
long distances. 4 (p. 137) 
 
Objects can have an effect on other objects even when they are not in contact 
with them. For instance, light  affects the objects it reaches, including our eyes. 
Objects that are seen either give out or reflect  light that human eyes can detect. 
Sound comes from things that vibrate  and can be detected at a distance from 
the source because the air or other material around is made to vibrate. Sounds 
are heard when the vibrations in the air enter our ears.2 (p. 21) 

Designs can be conveyed through sketches, drawings , or physical models .4 (p. 

207) Because there is always more than one possible solution to a problem, it is 
useful to compare designs, test them, and discuss their strengths and 

weaknesses.4 (p. 209) 

 

Crosscutting Concepts: patterns ; cause and effect; energy and matter; 

structure and function  4 

K.P2U2.2 

Design and evaluate  a tool that helps people extend their 
senses. 
Complementary Standard: K.L1U1.7 
 
 

 
Earth and Space Sciences: Students develop an understanding of patterns to understand changes in local weather, seasonal 
cycles, and daylight.  
 

Earth and Space Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

K.E1U1.3  

Observe, record, and ask questions about temperature, 
precipitation, and other weather data to identify patterns or 
changes in local weather. 
 
 

4ÈÅÒÅ ÉÓ ÁÉÒ ÁÌÌ ÁÒÏÕÎÄ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅȟ ÂÕÔ ÔÈÅÒÅ ÉÓ ÌÅÓÓ ÁÎÄ ÌÅÓÓ ÆÕÒÔÈÅÒ Á×ÁÙ 
from the surface (higher in the sky). Weather  is determined by the conditions 
and movement of the air. The temperature , pressure , direction , speed of 
movement and the amount of water vapor  in the air combine to create the 
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 weather. Measuring these properties over time enables patterns to be found that 
can be used to predict  the weather a short time ahead.2 (p. 24) 

 

 

Crosscutting Concepts: patterns ; cause and effect; stability and change4 

K.E1U1.4 

Observe, describe, ask questions, and predict  seasonal 
weather patterns; understand and how those patterns impact 
plants and animals (including humans). 
 

K.E2U1.5  

Observe and ask questions about patterns of the motion of 
the sun, moon, and stars in the sky.  
 

Patterns of the motion of the sun, moon, and stars  in the sky can be observed, 
described, and predicted. At night one can see the light coming from many stars 
with the naked eye, but telescopes make it possible to see many more and to 
observe them and the moon and planets  in greater detail. 4 (p. 174) 

 

Crosscutting Concepts: patterns ; cause and effect; structure and function;  

stability and change4 

 
Life Sciences: Students develop an understanding that the world is comprised of living and non -living things. They investigate 
the relationship between structure and function in living things ; and how  plants and animals use specialized external parts to 
help them meet their needs and survive.  

Life Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

K.L1U1.6  

Obtain, evaluate, and communicate  information about  the 
systems of the human body which carry out life processes 
how organisms use different body parts for survival.  
 
 
 

All organisms  have external parts. Different animals use their body parts in 
different ways to see, hear, grasp objects, protect themselves, move from place 
to place, and seek, find, and take in food , water , and air . Plants  also have 
different parts (roots, stems, leaves, flowers, fruits ) that help them survive, 
grow, and produce more plants. 4 (p. 144) 
Animals have body parts  that capture and convey different 
kinds of information needed for growth  and survival ɂfor example, eyes for 
light, ears for sounds, and skin  for temperature or touch. Animals respond  to 

 K.L4U1.7 K.L1U1.7 
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Observe, ask questions, about and explain  how specialized 
structures found on a variety of plants and animals (including 
humans) help them sense and respond to their environment. 
Complementary Standard: K.P2U1.1, K.P2U2.2  

these inputs  with behaviors that help them survive (e.g., find food, run from a 
predator )4  (p. 149) 
 
Crosscutting Concepts: patterns; cause and effect; structure and function  4 

K.L2U1.8  

Observe, ask questions,  and explain  the differences 
between the characteristics of living and non-living things. 

There is a wide variety of living  things (organisms), including plants  and 
animals . They are distinguished from non-living  things by their ability to 
move, reproduce , and react to certain stimuli .2 (p. 26) 

 
Crosscutting Concepts: patterns ; structure and function  4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kindergarten Connections to Other Academic Disciplines  
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Connection to the Arizona Health Standards for Grade Band Pre-K to 2 

 Strand 1: Comprehension of Health Promotion and Disease Prevention Concepts 
 Concept 1: Understand relationship between health behaviors and health; PO 1 identify that healthy behaviors 

affect personal health and overall well-being 
 Concept 3: Understanding personal health; PO 1 describe ways to prevent communicable diseases 
 Concept 3: Understanding personal health; PO 2 identify that foods are classified into food groups and that a 

variety of food is needed for personal health, growth, and development 
 Concept 3: Understanding personal health; PO 3 identify that physical activity is integral to good health 

 Strand 7: Ability to Practice Health-Enhancing Behaviors 
 Concept 2: Healthy practices and behaviors; PO 1 demonstrate healthy practices and behaviors to maintain or 

improve personal health 
 Concept 2: Healthy practices and behaviors; PO 2 demonstrate behaviors that avoid or reduce health risks  

Connection to the Arizona English Language Arts Standards for Kindergarten 
 Use age-appropriate scientific texts and biographies to develop instruction surrounding the Reading Standards for 

Informational Text, the Reading Standards for Foundational Skills, and the Writing Standards 
Connection to the Arizona Mathematics Standards for Kindergarten 

 Standards for Mathematical Practices 
 Make sense of problems and persevere in solving them 
 Use appropriate tools strategically 
 Look for and make use of structure 
 Look for and express regularity in repeated reasoning 

 Counting and Cardinality 
 Develop competence with  counting and cardinality 
 Develop understanding of addition and subtraction within 10 

 Measurement and Data 
 Describe and compare measurable attributes  
 Classify objects and count the number of objects in each category 

See also Appendix 4  

http://www.azed.gov/standards-practices/standardshealth/
http://www.azed.gov/standards-practices/k-12standards/english-language-arts-standards/
http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/
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First Grade:  Focus on Cause and Effect; Stability and Change (cycles) 
 
By the end of first grade, students make observations to understand the connections between earth materials and the ability for the Earth 
to sustain a variety of organisms. In this grade level, Students learn how objects can impact other objects from a distance or by contact 

with each other, how light and sound waves interact within the environment, how organisms interact with earth materials for 
survival, and how life systems have cycles. Student investigations focus on collecting and making sense of observational data and simple 
measurements using the science and engineering practices: ask questions and define problems, develop and use models, plan and carry 
out investigations, analyze and interpret data, use mathematics and computational thinking, construct explanations and design solutions, 
engage in argument from use evidence, and obtain, evaluate, and communicate information. While individual lessons may include 
connections to any of the crosscutting concepts, the standards in first grade focus on helping students understand phenomena through 
cause and effect and stability and change.  
 

Core Ideas for Knowing Science  Core Ideas for Using Science  

Physical Science 
P1: All matter in the Universe is made of very small particles. 
P2: Objects can affect other objects at a distance. 
P3: Changing the movement of an object requires a net force to be acting on it. 
P4: The total amount of energy in a closed system is always the same but can be transferred from one 

energy store to another during an event. 
Earth and Space Science 

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring 
×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ ÃÌÉÍÁÔÅȢ 

E2: The Earth and our solar system are a very small part of one of many galaxies within the Universe. 
Life Science  

L1: Organisms are organized on a cellular basis and have a finite life span. 
L2: Organisms require a supply of energy and materials for which they often depend on, or compete 

with, other organisms. 
L3: Genetic information is passed down from one generation of organisms to another. 
L4: The theory of Evolution is an explanation for seeks to make clear the unity and diversity of 

organisms, living and extinct. organisms.  
L4: The unity and diversity of organisms, living and extinct, is the result of evolution. 

 U1:  3ÃÉÅÎÃÅȬÓ The purpose of science is 
to find the cause or causes of 
phenomena in the natural world. 

        Scientific explanations, theories, and 
models are those that best fit the 
evidence available at a particular 
time. 

U2: The knowledge produced by science 
is used in engineering and 
technologies to solve problems 
and/or  create products. 

U3: Applications of science often have 
both positive and negative both 
positive and negative ethical, social, 
economic, and/or politi cal 
implications. 

*Adapted from Working with Big Ideas in Science Education 2 
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Physical Sciences: Students develop an understanding of the effects of forces and waves, and how they can impact or be 
impacted by objects near and far away. They explore the relationships between sound and vibrating materials, and between as 
well as light and materials  incl uding  its  the ability of sound and light to travel from place to place.  

Physical Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

1.P2U1.1  

Plan and carry out investigations demonstrating the effect of 
placing objects made with different materials in the path of a 
beam of light and predict  how objects with similar properties 
will affect the beam of light. 
 
 
 

Some materials allow light  to pass through them, others allow only some 
light through, and others block all the light and create a dark shadow  on any 
surface beyond them (i.e., on the other side from the light source), where the 
light  cannot reach. Mirrors  and prisms  can be used to redirect a light beam. 4 

(p. 134-135)  
Light and sound are wavelike  phenomena.4 (p. 132) Sound can make matter  
vibrate , and vibrating matter can make sound. 4 (p. 132) 
 

Crosscutting Concepts: cause and effect;  systems and system models; 

energy and matter; stability and change  4 
1.P2U1.2 

Use models to provide evidence that vibrating matter creates 
sound and sound can make matter vibrate. 
 

1.P3U1.3  

Plan and carry out  investigations which demonstrate how 
equal forces can balance objects and how unequal forces can 
push, pull, or twist objects, making them change their speed, 
direction, or shape. 

Forces can push , pull  or twist objects, making them change their motion or 
shape. Forces act in particular directions. Equal forces acting in opposite 
directions in the same line cancel each other and are described as being in 
balance. The movement of objects is changed if the forces acting on them are 
not in balance. 2 (p. 22) 

 

Crosscutting Concepts: cause and effect; systems and system models; 

energy and matter; stability and change  4 

1.P4U2.4  

Design and evaluate  ways to increase or reduce heat from 
friction between two objects.  
 

When two objects rub against each other, this interaction is called friction . 
Friction between two surfaces can warm  both of them (e.g., rubbing hands 
together). There are ways to reduce the friction between two objects.4 (p. 129) 

Commented [39]: collected evidence to say how 
science works and predict for future objects 



DRAFT -  Arizona Science Standards - DRAFT 

Arizona Department of Education                     Page| 22                                                                                           DRAFT -Arizona 2018 Science Standards 

Designs can be conveyed through sketches, drawings , or physical models .4 

(p. 207)Because there is always more than one possible solution to a problem, it 
is useful to compare designs, test them, and discuss their strengths and 

weaknesses.4 (p. 209) 

Crosscutting Concepts: cause and effect; systems and system models; 

energy and matter; stability and change ; 4 

Earth and Space Sciences: Students develop an understanding that organisms depend on earth  materials and other living 
organisms for survival.  

Earth and Space Standards Learning Progressions, Key Terms, and Crosscutting Concepts 

1.E1U1.5 

Obtain, evaluate, and communicate information  about the 
properties of Earth materials and investigate  the properties of 
earth materials and how humans use natural resources in 
everyday life.  
 

Wind and water can change the shape of the land. The resulting landforms, 
together with the materials on the land, provide homes for living things . 4 (p. 

180)  
 
Humans use natural resources  for everything they do: for example, they use 
soil  and water  to grow food , wood  to burn to provide heat or to build 
shelters, and materials such as iron  or copper (minerals)  extracted from 
Earth to make cooking pans. 4 (p. 192)  
 

Crosscutting Concepts: cause and effect; systems and system models; 

energy and matter; stability and change ; 4 

Life Sciences: Students develop an understanding that the Earth has supported, and continues to support , a large variety of 

organisms. which  These organisms can be distinguished by their physical characteristics, life cycles, and their different resource 

needs for survival. Different types of organisms  live where there are different earth resources such as food, air, and water.  

Life Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

1.L1U1.6  

Observe, describe, and predict  life cycles of animals and plants. Plants  and animals  have predictable characteristics  at different stages of 
development . Plants and animals grow  and change. Adult plants and 
animals can have young .4(p. 146)  
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Crosscutting Concepts: cause and effect; structure and function; stability 
and change 4 

 

 

1.L2U2.7  

Develop and use models  about how living things use resources 
to grow and survive; design and evaluate  habitats for organisms 
using earth materials. 
 

Animals  depend on their surroundings to get what they need, including 
food , water , shelter , and a favorable temperature . Animals depend on 
plants  or other animals for food. They use their senses to find food and 
water, and they use their body parts  to gather, catch, eat, and chew the food. 
Plants depend on air , water, minerals  (in the soil), and light  to grow. 
Animals can move around, but plants cannot, and they often depend on 
animals for pollination or to move their seeds around. Different plants 
survive better in different settings because they have varied needs for water, 
minerals, and sunlight 4 (. 151) Animals need food that they can break down, 
which comes either directly by eating plants (herbivores) or by eating 
animals (carnivores) which have eaten plants or other animals. 2 (p. 27) 

 

Designs can be conveyed through sketches, drawings , or physical models .4 

(p. 207)Because there is always more than one possible solution to a problem, 
it is useful to compare  designs, test them, and discuss their strengths and 

weaknesses.4 (p. 209) 

 

Crosscutting Concepts: cause and effect; systems and system models; 

energy and matter; structure and function; stability and change  4 

1.L2U1.8 

Construct an explanation  describing how organisms obtain 
resources from the environment including materials that are 
used again by other organisms.   
 

1.L3U1.9   

Obtain, evaluate, and communicate information  to support 
an evidence-based explanation that plants and animals 
produce offspring of the same kind, but offspring are generally 
not identical to each other or their parents. 
 

Living  things produce offspring  of the same kind, but offspring are not 
identical  with each other or with their parents . Plants and animals, 
including humans, resemble their parents in many features because 
information is passed from one generation  to the next. 2 (p. 22) 

 

Organisms have characteristics that can be similar or different. Young 
animals are very much, but not exactly, like their parents and also resemble 
other animals of the same kind. Plants also are very much, but not exactly, 
like their parents and resemble other plants of the same kind.4 (p. 158) 
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Crosscutting Concepts: cause and effect; structure and function; stability 

and change 4 

1.L4U1.10  

Develop a model to describe how animals and plants are 
classified into groups and subgroups according to their 
similarities. 

There are many different kinds of plants  and animals  in the world today 
and many kinds that once lived but are now extinct . We know about these 
from fossils . Animals and plants are classified  into groups and subgroups 
according to their similarities .2 (p.29)  
Some kinds of plants and animals that once lived on Earth (e.g., dinosaurs) 
are no longer found anywhere, although others now living (e.g., lizards) 
resemble them in some ways. 4 (p. 162) 

 
Crosscutting Concepts: cause and effect; systems and system models; 

energy and matter; structure and function; stability and change  4 

1.L4U3.11 

Engage in argument  from Use evidence  to support a claim 
about the factors that cause organisms or entire species to go 
extinct and analyze how humans can positively or negatively 
impact those factors. 
 
Use evidence Ask questions  and explain to support a claim 
about the  how factors that can cause species to go extinct. and 
analyze how humans can positively or negatively impact those 
factors. 

 

 

 

 

 

 

First Grade Connections to Other Academic Disciplines  
Life Science Connections to the Arizona Health Standards for Grade Band Pre-K to 2 
Strand 1: Comprehension of Health Promotion and Disease Prevention Concepts 

 Concept 1: Understand relationship between health behaviors and health; PO 1 identify that healthy behaviors affect personal health 
and overall well-being 
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 Concept 2: Understanding multiple dimensions of health; PO 1 recognize what the human body is and what it means to be healthy 
 Concept 3: Understanding personal health; PO 1 describe ways to prevent communicable diseases 
 Concept 3: Understanding personal health; PO 2 identify that foods are classified into food groups and that a variety of food is needed 

for personal health, growth, and development 
 Concept 5: Understanding use of health care; PO 1 describe why it is important to seek health care 

Strand 5: Use of Decision-Making Skills to Enhance Health 
 Concept 1: Influences on healthy decision making; PO 1 identify circumstances that can help or hinder healthy decision making 

Strand 6: Use of Goal-Setting Skills to Enhance Health 
 Concept 2: Health-related goal setting; PO 1 identify a short-term personal health goals and take action toward achieving the goal 

Strand 7: Ability to Practice Health-Enhancing Behaviors 
 Concept 2: Healthy practices and behaviors; PO 1 demonstrate healthy practices and behaviors to maintain or improve personal health 
 Concept 2: Healthy practices and behaviors; PO 2 demonstrate behaviors that avoid or reduce health risks  

Connection to the Arizona English Language Arts Standards for First Grade 
 Use age-appropriate scientific texts and biographies to develop instruction surrounding the Reading Standards for Informational Text, 

the Reading Standards for Foundational Skills, and the Writing Standards. 
Connection to the Arizona Mathematics Standards for First Grade 

 Standards for Mathematical Practice 

 Make sense of problems and persevere in solving them 

 Use appropriate tools strategically 

 Construct viable arguments and critique the reasoning of others 

 Attend to precision 

 Look for and make use of structure 

 Look for and express regularity in repeated reasoning 

 Measurement and Data 

 Measure lengths indirectly and by iterating length units 

 Represent and interpret data 

 Geometry 

 Reason with shapes and their attribute 

See also Appendix 4 

 
 

http://www.azed.gov/standards-practices/k-12standards/english-language-arts-standards/
http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/
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Second Grade: Focus on Systems and System Models; Energy and Matter  
 
By the end of second grade, students understand the basic concept that energy can transform change the phase of matter and is necessary 
for life. In this grade level, Students begin constructing understanding of to understand energy and matter, the formation of the %ÁÒÔÈȭÓ 
surface features, water cycles and energy flow, changing changes in the environment, and patterns in the sky, and the conditions 
necessary for life on the Earth. Student investigations focus on collecting and making sense of observational data and simple 
measurements using the science and engineering practices: ask questions and define problems, develop and use models, plan and carry 
out investigations, analyze and interpret data, use mathematics and computational thinking, construct explanations and design solutions, 
engage in argument from evidence, and obtain, evaluate, and communicate information. While individual lessons may include connections 
to any of the crosscutting concepts, the standards in second grade focus on helping students understand phenomena through systems and 
system models and energy and matter. It is suggested to use the metric system within measurement. 
 

Core Ideas for Knowing Science  Core Ideas for Using Science  

Physical Science 
P1: All matter in the Universe is made of very small particles. 
P2: Objects can affect other objects at a distance. 
P3: Changing the movement of an object requires a net force to be acting on it. 
P4: The total amount of energy in a closed system is always the same but can be transferred from one 

energy store to another during an event. 
Earth and Space Science 

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring 
×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ ÃÌÉÍÁÔe. 

E2: The Earth and our solar system are a very small part of one of many galaxies within the Universe. 
Life Science  

L1: Organisms are organized on a cellular basis and have a finite life span. 
L2: Organisms require a supply of energy and materials for which they often depend on, or compete 

with, other organisms. 
L3: Genetic information is passed down from one generation of organisms to another. 
L4: The theory of Evolution is an explanation for seeks to make clear the unity and diversity of 

organisms, living and extinct. organisms.  
L4: The unity and diversity of organisms, living and extinct, is the result of evolution. 

 U1:  3ÃÉÅÎÃÅȬÓ The purpose of science is 
to find the cause or causes of 
phenomena in the natural world. 

        Scientific explanations, theories, and 
models are those that best fit the 
evidence available at a particular 
time. 

U2: The knowledge produced by science 
is used in engineering and 
technologies to solve problems 
and/or  create products. 

U3: Applications of science often have 
both positive and negative both 
positive and negative ethical, social, 
economic, and/or political 
implications. 

*Adapted from Working with Big Ideas in Science Education 2 
 
Physical Sciences: Students develop an understanding of observable  properties of matter and how changes in energy (heating or 
cooling) can affect matter  or materials.  

 

Commented [SS46]: Changed  by removing out of 
individual grade levels, in document, kept in the grand band 
introduction.  
 

Commented [SS47]: Group revised wording for clarity.  

Commented [SS48]: Core Idea ǊŜǾƛǎŜŘ ǘƻ ŘǊŀŦǘ ǇŜǊ !{¢!Ωǎ 
letter dated September 20, 2018. 
 

Commented [SS49]: A group of multilevel science experts 
struggled to reach consensus on U1 and U2 in application to 
the standard, therefore the field would have similar 
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standard instead of limiting the knowledge of a particular 
standard to U1 or U2 

Commented [SS50]: Based on feedback.  
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Physical Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

2.P1U1.1  

Plan and carry out an  investigation to determine that matter 
has mass, takes up space, and is recognized by its observable 
properties; use the collected evidence to develop and support 
an explanation . 
 

!ÌÌ ÔÈÅ ȬÓÔÕÆÆȭ ÅÎÃÏÕÎÔÅÒÅÄ ÉÎ ÅÖÅÒÙÄÁÙ ÌÉÆÅȟ ÉÎÃÌÕÄÉÎÇ air,  water and different 
kinds of solid substances , is called matter  because it has mass, and 
therefore weight  on Earth, and takes up space. Different materials are 
recognizable by their properties, some of which are used to classify them as 
being in the solid , liquid  or gas state. 2 (p. 20) 

 
Different kinds of matter exist (e.g., wood, metal, water), and many of them 
can be either solid or liquid, depending on temperature. 4 (p. 108)) 
 

Crosscutting Concepts: cause and effect; scale, proportion, and quantity ; 
system and system models;  energy and matter;  stability and change4 

2.P1U1.2 

Plan and carry out investigations  to gather evidence to support 
an explanation on how heating or cooling can cause a 
transformation phase change in matter (solid, liquid, gas). 

2.P4U1.3  

Gather, reason, Obtain, evaluate and communicate  
information about ways heat energy can cause change in objects 
or materials. 

There are various ways of causing an event or bringing about change in 
objects or materials. Heating can cause change, as in cooking, melting 
solids  or changing water to vapor. 2 (p. 23) 
 

Crosscutting Concepts: cause and effect; scale, proportion, and quantity; 
system and system models;  energy and matter;  stability and change4 

 
 
 
 
Earth and Space Sciences: Students develop an understanding of the distribution and role of water and wind in weather, shapin g 
the land, and where organisms live.  and changing environments.  In addition to  Wind and water can also change environments , 
They and students learn that as well as  humans and other organisms can change environments too. Students also develop an 
understanding of changing patterns in the sky including the position of Sun, Moon, and stars, and the apparent shape of the 
Moon.  

Earth and  Space Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

2.E1U1.4  

Commented [51]: included because of references to 
the relative scale of hot and cold 
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Observe, describe, and  predict, and investigate  how wind and 
water change the shape of the land resulting in a variety of 
landforms. 
 

Wind  and water  can change the shape of the land. The resulting landforms , 
together with the materials on the land, provide homes for living things. 4 (p. 

180) Water is found in the ocean, rivers , lakes , and ponds . Water exists as 
solid ice and in liquid  form. It carries soil and rocks from one place to 
another and determines the variety of life forms that can live in a particular 
location. 4 (p. 184)  

 
Crosscutting Concepts: patterns; cause and effect; scale, proportion , and 
quantity; system and system models;  stability and change4 

2.E1U1.5 

Develop and use models  to represent that water can exist in 
different states and is found in oceans, glaciers, lakes, rivers, 
ponds, and the atmosphere. (water cycle). 
 

2.E1U2.6  

Analyze patterns  in weather conditions of various regions of the 
world and design, test, and refine solutions  to protect humans 
from severe weather conditions. 
 
 

Weather  is the combination of sunlight , wind , snow  or 
rain , and temperature  in a particular region at a particular time. People 
measure these conditions to describe and record the weather and to notice 
patterns over time.4 (p. 188) 

 
Designs can be conveyed through sketches, drawings , or physical models .4 

(p. 207)Because there is always more than one possible solution to a problem, 
it is useful to compare  designs, test them, and discuss their strengths and 

weaknesses.4 (p. 209) 

 

Crosscutting Concepts: patterns; cause and effect; scale, proportion, and 
quantity; system and system models;  structure and function; stability and 
change4 

2.E1U3.7  

Construct an argument  from evidence  regarding positive and 
negative changes in water and land systems that impact humans 
and the environment.   
 

Plants and animals (including humans) depend on the land, water, and air to 
live and grow. They in turn  can change their environment (e.g., the shape of 
land, the flow of water). 4 (p. 190) 
4 
Crosscutting Concepts: cause and effect; scale, proportion and quantity; 
system and system models;  structure and function; stability and change4 

2.E2U1.8  

Commented [52]: Copied from working group: Took 
out water cycle -it is in the 3-5 grade band Framework 
185 

Commented [53]: Construct an argument from 
evidence regarding changes in water and land systems 
and their positive or negative impact on humans and 
the environment. 

Commented [54]: Or just remove the language of 
positive and negative. 
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Analyze and interpret data  Observe and explain both the 
%ÁÒÔÈȭÓ 3ÕÎȭÓ position in relation to the Sun at different times 
during a twenty-four-hour period and changes in the apparent 
shape of the Moon from one night to another. 
 

There are patterns in the position of the Sun seen at different times of the 
day and in the shape of the Moon  from one night  to another.2 (p. 25) 

 
Crosscutting Concepts: patterns; cause and effect; system and system 
models;  stability and change4 

 
 
Life Sciences: Students develop an understanding that life on Earth depends on the energy from the Sun or the energy  from other 
organisms (food)  to survive.  
 

Life Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

2.L2U1.9  

Obtain, analyze, and communicate evidence  that organisms 
need a source of energy, air, water, and certain temperature 
conditions to survive. 
 

All living things need food as their source of energy  as well as air, water, and 
certain temperature conditions. Plants containing chlorophyll can use 
sunlight  to make the food they need and can store food that they do not 
immediately use. Animals need food that they can break down, which comes 
either directly by eating plants (herbivores ) or by eating animals 
(carnivores ) which have eaten plants or other animals. Animals are 
ultimately dependent on plants for their survival. The relationships among 
organisms can be represented as food chains  and food webs . 2 (p. 27) 

 
All animals need food in order to live and grow. They obtain their food from 
plants or from other animals. Plants need water and light to live and grow. 4 

(p. 147) 
 

Crosscutting Concepts: cause and effect; system and system models;  
energy and matter;  structure and function; stability and change4 

2.L2U1.10 

Construct Develop a model  representing how life on Earth 
depends on energy from the Sun and energy from other 
organisms. 
 

Second Grade Connections to Other Academic Disciplines  
 
Life Science Connections to the Arizona Health Standards for Grade Band Pre-K to 2 
Strand 1: Comprehension of Health Promotion and Disease Prevention Concepts 

 Concept 1: Understand relationship between health behaviors and health; PO 1 identify that healthy behaviors affect personal health 
and overall well-being 

Commented [55]: Copied from working group: The 
Earth remains the same distance from the Sun in a 
twenty-four-hour period.  The Sun appears to travel 
across the sky in a 24 hour period because the Earth is 
revolving. 

Commented [56]: Suggestion to change verbiage to 
Observe,describe, and predict.  reference Framework 
pg.174 to focus more on patterns 

Commented [57]: And if this happens, then remove 
CCC cause-and-effect 

Commented [58]: Per public comment and working 
group discussion this information will become an 
appendix in this document 

http://www.azed.gov/standards-practices/standardshealth/
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 Concept 3: Understanding personal health; PO 2 identify that foods are classified into food groups and that a variety of food is needed 
for personal health, growth, and development 

 Concept 3: Understanding personal health; PO 3 identify that physical activity is integral to good health 
Strand 6: Use of Goal-Setting Skills to Enhance Health 

 Concept 2: Health-related goal setting; PO 1 identify a short-term personal health goals and take action toward achieving the goal 
Strand 7: Ability to Practice Health-Enhancing Behaviors 

 Concept 2: Healthy practices and behaviors; PO 1 demonstrate healthy practices and behaviors to maintain or improve personal health 
 Concept 2: Healthy practices and behaviors; PO 2 demonstrate behaviors that avoid or reduce health risks  

Connection to the Arizona English Language Arts Standards for Second Grade 
 Use age-appropriate scientific texts and biographies to develop instruction surrounding the Reading Standards for Informational Text, 

the Reading Standards for Foundational Skills, and the Writing Standards. 
Connection to the Arizona Mathematics Standards for Second Grade 

 Standards for Mathematical Practice 

 Make sense of problems and persevere in solving them 

 Use appropriate tools strategically 

 Construct viable arguments and critique the reasoning of others. 

 Attend to precision 

 Look for and make use of structure 

 Look for and express regularity in repeated reasoning 

 Operations and Algebraic Thinking 

 Represent and solve problems involving addition and subtraction 

 Number and Operations in Base Ten 

 Use place value understanding and properties of operations to add and subtract 

 Measurement and Data 

 Represent and interpret data 

See also Appendix 4 

 

 

 

 

http://www.azed.gov/standards-practices/k-12standards/english-language-arts-standards/
http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/
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Distribution of K-2 Standards 
 

U1:  Scientists explain phenomena using 
evidence obtained from observations and or 
scientific investigations.  Evidence may lead 
to developing models and or theories to make 
sense of phenomena.  As new evidence is 
discovered, models and theories can be 
revised.   

U2: The knowledge 
produced by science is 
used in engineering and 
technologies to create 
products. 

U3: Applications of 
science often have both 
positive and negative 
ethical, social, 
economic, and political 
implications. 

P1: All matter in the Universe is made of very small particles.  2.P1U1.1 
2.P1U1.2 

  

P2: Objects can affect other objects at a distance. 1.P2U1.1 K.P2U1.1 
1.P2U1.1 
1.P2U1.2 

K.P2U2.2 
 

 

P3: Changing the movement of an object requires a net force to be acting 
on it. 

1.P3U1.3    

P4: The total amount of energy in a closed system is always the same but 
can be transferred from one energy store to another during an event. 

2.P4U1.3  1.P4U2.4  

     

E1: The composition of the Earth and its atmosphere and the natural and 
human processes ÏÃÃÕÒÒÉÎÇ ×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ 
climate. 

K.E1U1.3 
K.E1U1.4 
1.E1U1.5 
2.E1U1.4 

2.E1U1.4 
2.E1U1.5 
 

2.E1U2.6 
 

2.E1U3.7 
 

E2: The Earth and our solar system are a very small part of one of many 
galaxies within the Universe. 

K.E2U1.5 
2.E2U1.8 

   

     

L1: Organisms are organized on a cellular basis and have a finite life span. K.L1U1.6 
1.L1U1.6 

K.L2U1.7   

L2: Organisms require a supply of energy and materials for which they 
often depend on, or compete with, other organisms. 

1.L2U1.8 
2.L2U1.9 
2.L2U1.10 

K.L2U1.8 
1.L2U1.7 
 

1.L2U1.7  

L3: Genetic information is passed down from one generation of 
organisms to another. 

 1.L3U1.9   

L4: The theory of Evolution is an explanation for seeks to make clear the 
unity and diversity of organisms, living and extinct. organisms.  

 1.L4U1.10  1.L4U3.11 

Commented [59]: Anytime changes are made to the 
standards this chart needs to be updated. 

Commented [SS60]: A group of multilevel science experts 
struggled to reach consensus on U1 and U2 in application to 
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Grades 3-5 Science Standards 
The Grades 3-5 Science Standards are designed to provide opportunities for students to develop an understanding of all fourteen core 
ideas (see Appendix 3) across the 3-5 grade band. To provide opportunity  for students To sufficiently demonstrate knowledge, 
understanding, and performance of each standard, not every core idea is included in every 
grade. 
 
Within each grade level, students engage in multiple science and engineering practices 

(formerly known as the scientific method) as they gather information to answer their 
questions or solve design problems by reasoning about how the data provide evidence to 
support their understanding, and then communicate their understanding of phenomena in 
physical, earth and space, and life science (the knowing of science). They Students apply 
their knowledge of the core ideas to understand how scientists continue to build an 
understanding of phenomena, and see the impact, how people are impacted, by natural 
phenomena or to construct technological solutions (using science). The crosscutting 
concepts support their understanding of patterns, cause and effect relationships, and 
systems thinking as students make sense of phenomena in the natural and designed worlds. 
These The practices, core ideas, and crosscutting concepts help students develop an 
understanding of skills and knowledge in order to transfer them develop transferable skills 
and understandings from one grade to the next and between content areas. 
 

 In third grade, students develop an understanding of systems and system models 
along with structure and function use cause and effect relationships involving 
energy and matter. as they investigate properties of light and sound waves.  to 
understand how the Sun provides the primary source of energy for supporting life 
on Earth.  

 In fourth grade, students apply systems and system models thinking as they understand investigate how energy and the 
availability of resources affects the Earth systems (geosphere and biosphere). They also develop an understanding of stability and 
change with regards to how populations of organisms, and the Earth have changed over time. that Earth systems are impacted by 
different forms of energy. 

L4: The unity and diversity of organisms, living and extinct, is the 
result of evolution. 
 
 
 

Commented [SS63]: /ƻǊŜ LŘŜŀ ǊŜǾƛǎŜŘ ǘƻ ŘǊŀŦǘ ǇŜǊ !{¢!Ωǎ 
letter dated September 20, 2018. 
 

Commented [RB64]: For decades science education 
has engaged students in a version of science inquiry 
that reduces the investigation of the natural world to a 
fixed, linear set of stepsðsometimes devoid of a deep 
focus on learning and applying science concepts. Rigid 
representations of a single "scientific method" do not 
accurately reflect the complex thinking or work of 
scientists. The new vision calls for engaging students in 
multifaceted science and engineering practices in more 
complex, relevant, and authentic ways as they conduct 
investigations. 
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 In fifth grade, students apply their understanding of scale at micro levels as they investigate changes in matter and at macro levels 
as they investigate patterns of genetic information and movement between the Earth and Moon. 

 
The organization of the standards within this document does not indicate instructional sequence or importance. Decisions about 
curriculum and instruction are made locally by individual school districts and classroom teachers; these standards can be sequenced, 
combined, or integrated with other content areas to best meet the local curriculum or student needs (See Appendices 4 and 5). 
Suggestions for key concepts and connections to other content area standards are included to assist teachers when implementing the 
Science Standards and are not intended to be the minimum or maximum content limits. It is suggested to use the metric system for 
measurement, as most scientific tools utilize the metric system. 

Third Grade: Focus on Systems and System Models; Structure and Function Cause and 
Effect; Energy and Matter  

By the end of third grade, students will gain an understanding of how the Sun provides energy for life on Earth. In this grade level, 
Students apply their understanding of light and sound waves, how they travel, are detected, and transfer energy. Students learn that 
organisms have different structures and functions which increase their chances of survival. Student investigations focus on collecting and 
making sense of observational data and simple measurements using the science and engineering practices: ask questions and define 
problems, develop and use models, plan and carry out investigations, analyze and interpret data, use mathematics and computational 
thinking, construct explanations and design solutions, engage in argument from evidence, and obtain, evaluate, and communicate 
information. While individual lessons may include connections to any of the crosscutting concepts, the standards in third grade focus on 
helping students understand phenomena through systems and system models and structure and function. cause and effect and energy and 
matter.  It is suggested to use the metric system within measurement. 

Core Ideas for Knowing Science  Core Ideas for Using Science  

Physical Science 
P1: All matter in the Universe is made of very small particles. 
P2: Objects can affect other objects at a distance. 
P3: Changing the movement of an object requires a net force to be acting on it. 
P4: The total amount of energy in a closed system is always the same but can be transferred from one 

energy store to another during an event. 
Earth and Space Science 

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring 
×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ ÃÌÉÍÁÔÅȢ 

E2: The Earth and our solar system are a very small part of one of many galaxies within the Universe. 
Life Science  

L1: Organisms are organized on a cellular basis and have a finite life span. 

 U1:  3ÃÉÅÎÃÅȬÓ The purpose of science is 
to find the cause or causes of 
phenomena in the natural world. 

        Scientific explanations, theories, and 
models are those that best fit the 
evidence available at a particular 
time. 

U2: The knowledge produced by science 
is used in engineering and 
technologies to solve problems 
and/or  create products. 

U3: Applications of science often have 
both positive and negative both 

Commented [SS68]: Revised for reason in the grade 
band.  
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L2: Organisms require a supply of energy and materials for which they often depend on, or compete 
with, other organisms. 

L3: Genetic information is passed down from one generation of organisms to another. 
L4: The theory of Evolution is an explanation for seeks to make clear the unity and diversity of 

organisms, living and extinct. organisms.  
L4: The unity and diversity of organisms, living and extinct, is the result of evolution. 

positive and negative ethical, social, 
economic, and/or politi cal 
implications. 

*Adapted from Working with Big Ideas in Science Education 2 
 
 
 
Physical Sciences: Students develop an understanding of the sources, properties, and characteristics  of energy along with and 
types of waves, the relationship between energy transfer and the human body. and how waves can transfer energy 

Physical Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

3.P2U1.1  

Ask questions and investigate  the relationship between light, 
objects, lenses, and parts of and the human eye. 
  

Light  is seen because it affects the objects it reaches, including our eyes. 
Sources give out light, which travels from them in various directions and is 
detected when it reaches and enters our eyes. Objects that are seen either 
give out  or reflect  light that human eyes can detect . Sound comes from 
things that vibrate  and can be detected at a distance from the source because 
the air or other material around is made to vibrate. Sounds are heard when 
the vibrations in the air enter our ears. 2 (p 21).  
An object can be seen when light reflected from its surface enters the eyes; 
the color people see depends on the color of the available light sources as 
well as the properties of the surface. Because lenses bend light beams, they 
can be used, singly or in combination, to provide magnified  images of objects 
too small or too far away to be seen with the naked eye. 4 (p. 135) 
 

Waves of the same type can differ in amplitude (height of the 
wave) and wavelength (spacing between wave peaks). Waves 
can add or cancel one another as they cross, depending on their 
relative phase (i.e., relative position of peaks and troughs of the 
waves), but they emerge unaffected by each other. (Boundary: 
The discussion at this grade level is qualitative only; it can be 
based on the fact that two different sounds can pass a location in 
different directions without getting mixed up.)  

3.P2U1.2 

Collect data and construct arguments  based on evidence Plan 
and carry out an investigation to explain explore how sound 
waves affect objects at varying distances. and parts of the human 
ear. 
 

Commented [SS70]: Group revised wording for clarity.  
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 Crosscutting Concepts: patterns; cause and effect; system and system 
models;  energy and matter; structure and function;  4  

3.P4U1.3  

Develop and use a model s to describe construct an 
explanation  of how light and sound waves transfer energy. 
 

The faster a given object is moving, the more energy  it possesses. 
Energy can be moved from place to place by moving objects or through 
sound or  light . (Boundary: At this grade level, no attempt is made to give a 
precise or complete definition of energy.)4 (p. 122) Energy is present whenever 
there are moving objects, sound, light, or heat. When objects collide , energy 
can be transferred  from one object to another, thereby changing their 
motion. In such collisions, some energy is typically also transferred to the 
surrounding air; as a result, the air gets heated and sound is produced. Light 
also transfers energy from place to place. For example, energy radiated from 
the sun is transferred to Earth by light. When this light is absorbed, it warms 
%ÁÒÔÈȭÓ ÌÁÎÄȟ ÁÉÒȟ ÁÎÄ ×ÁÔÅÒ ÁÎÄ ÆÁÃÉÌÉÔÁÔÅÓ ÐÌÁÎÔ ÇÒÏ×ÔÈȢ 4 (p. 125) 
 

Crosscutting Concepts: cause and effect; scale, proportion, and quantity; 
system and system models;  energy and matter; stability and change4 

 

Earth and Space Sciences: Students develop an understanding of how the Sun provides light and energy for the Earth systems. 

 

Earth and Space Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

3.E1U1.4  

Construct an explanation  describing how the Sun is the 
primary source of energy impacting Earth systems. for the Earth. 
 
 
 

All Earth processes are the result of energy flowing and matter cycling 
×ÉÔÈÉÎ ÁÎÄ ÁÍÏÎÇ %ÁÒÔÈȭÓ ÓÙÓÔÅÍÓȢ 4ÈÉÓ ÅÎÅÒÇÙ ÏÒÉÇÉÎÁÔÅÓ ÆÒÏÍ ÔÈÅ sun and 
ÆÒÏÍ %ÁÒÔÈȭÓ ÉÎÔÅÒÉÏÒȢ 4 (179-180) %ÁÒÔÈȭÓ ÍÁÊÏÒ ÓÙÓÔÅÍÓ ÁÒÅ ÔÈÅ geosphere 
(solid and molten rock, soil, and sediments), the hydrosphere (water and 
ice), the atmosphere  (air), and the biosphere (living things, including 
ÈÕÍÁÎÓɊȢ 4ÈÅÓÅ ÓÙÓÔÅÍÓ ÉÎÔÅÒÁÃÔ ÉÎ ÍÕÌÔÉÐÌÅ ×ÁÙÓ ÔÏ ÁÆÆÅÃÔ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ 
materials and processes.4 (181) 

 
Crosscutting Concepts: cause and effect; system and system models;  
energy and matter; stability and change4 

 

Formatted:  Font: 12 pt
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Life Sciences: Students develop an understanding of the flow of energy in a system beginning with the Sun to and among 
organisms that light provides the source of energy for plants, and plants provide the source of energy for animals . They also 
understand that plants and animals (including humans) have s pecialized internal and external structures, and can respond to 
stimuli to increase survival.   

 

Life Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

3.L1U1.5  

Obtain, evaluate , and communicate  that the human body has 
different systems which carry out life processes. 
 
 

Animals have both internal  and external  structures 
that serve various functions in growth, survival, behavior, and 
reproduction . (Boundary: Stress at this grade level focus is on 
understanding the macroscale systems and their function, not microscopic 
processes.) 4 (p. 144) 
 

 

Crosscutting Concepts: patterns; cause and effect; scale, proportion and 
quantity; system and system models;  energy and matter; structure and 
function;  stability and change4 

3.L1U1.5 

Develop and use models  to explain that plants and animals 
(including humans) have internal and external structures that 
serve various functions that aid in growth, survival, behavior, 
and reproduction.   
 
 

3.L2U1.6  

Plan and carry out investigations  to demonstrate ways plants 
and animals react to stimuli. 
 

Different sense receptors  are specialized for particular kinds of information, 
×ÈÉÃÈ ÍÁÙ ÔÈÅÎ ÂÅ ÐÒÏÃÅÓÓÅÄ ÁÎÄ ÉÎÔÅÇÒÁÔÅÄ ÂÙ ÁÎ ÁÎÉÍÁÌȭÓ ÂÒÁÉÎȟ ×ÉÔÈ ÓÏÍÅ 
information  stored as memories. Animals are able to use their perceptions 
and memories to guide their actions. Some responses to information are 
instinctive ɂÔÈÁÔ ÉÓȟ ÁÎÉÍÁÌÓȭ ÂÒÁÉÎÓ ÁÒÅ ÏÒÇÁÎÉÚÅÄ ÓÏ ÔÈÁÔ ÔÈÅÙ ÄÏ ÎÏÔ ÈÁÖÅ ÔÏ 
think about how to respond to certain stimuli. Plants also respond to some 
external inputs (e.g., turn leaves toward the sun). 4 (p. 149) 

 

Crosscutting Concepts: patterns; cause and effect; scale, proportion and 
quantity ; system and system models;  energy and matter; structure and 
function;  stability and change4 

3.L2U1.7  
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Develop and use system models  to describe the flow of energy 
from the Sun to and among living organisms. 
 
 
 

Animals  and plants  alike generally need to take in air and water, animals 
must take in food, and plants need light and minerals ; anaerobic  life, such 
as bacteria  in the gut, functions without air. Food provides animals with the 
materials they need for body repair  and growth  and is digested  to release 
the energy  they need to maintain body warmth and for motion. Plants 
acquire their material for growth chiefly from air and water and process 
matter they have formed to maintain their internal conditions  (e.g., at 
night). 4 (p. 148) 
 
Animals need food that they can break down, which comes either directly by 
eating plants (herbivores ) or by eating animals (carnivores ) which have 
eaten plants or other animals. Animals are ultimately dependent on plants for 
their survival. The relationships among organisms can be represented as 
food chains and food webs. Some animals are dependent on plants in other 
ways as well as for food, for example for shelter and, in the case of human 
beings, for clothing and fuel. Plants also depend on animals in various ways. 
For example, many flowering plants depend on insects for pollination and on 
other animals for dispersing their seeds. 2 (p. 27) 
 

Crosscutting Concepts: patterns; cause and effect; scale, proportion and 
quantity ; system and system models;  energy and matter; structure and 
function;  stability and change4 

3.L2U1.9 

Design, test, and refine  a solution to reduce damaging effects 
of sunlight on plants or animals. 
 
 

3.L2U1.8 

Construct an argument from evidence that organisms are 
interdependent. 
 

Third Grade Connections to Other Academic Disciplines  
 
Life Science Connections to the Arizona Health Standards for Grade Band 3 to 5 
Strand 1: Comprehension of Health Promotion and Disease Prevention Concepts 

 Concept 1: Understand relationship between health behaviors and health; PO 1 identify that healthy behaviors affect personal health and 
overall well-being 

 Concept 3: Understanding personal health; PO 2 describe the key nutrients contained in the food groups and how these nutrients affect heath 
and learning 

 Concept 3: Understanding personal health; PO 3 describe how physical activity impacts health 
Strand 6: Use of Goal-Setting Skills to Enhance Health 

 Concept 2: Health-related goal setting; PO 1 set a personal health goal and track progress towards its achievement  
Strand 7: Ability to Practice Health-Enhancing Behaviors 

 Concept 2: Healthy practices and behaviors; PO 1 demonstrate a variety of healthy practices and behaviors to maintain or improve personal 
health 

 Concept 2: Healthy practices and behaviors; PO 2 demonstrate a variety of behaviors that avoid or reduce health risks  
Connection to the Arizona English Language Arts Standards for Third Grade 

Commented [80]: Old standard: Use food chains as 
system models to describe the exchange of energy 
between the Sun, plants, and animals.  
 
Working groups dramatically reworded this standard to 
make it broader.  
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 Use age-appropriate scientific texts and biographies to develop instruction surrounding the Reading Standards for Informational Text, the 
Reading Standards for Foundational Skills, and the Writing Standards. 

Connection to the Arizona Mathematics Standards for Third Grade 

 Standards for Mathematical Practice 

 Make sense of problems and persevere in solving them 

 Reason abstractly and quantitatively 

 Construct viable arguments and critique the reasoning of others 

 Use appropriate tools strategically 

 Attend to precision 

 Look for and make use of structure 

 Look for and express regularity in repeated reasoning 

 Operations and Algebraic Thinking 

 Represent and solve problems involving addition and subtraction 

 Number and Operations in Base Ten 

 Use place value understanding and properties of operations to preform multi-digit arithmetic  

 Number and Operations ɀ Fractions 

 Understand fractions as numbers 

 Measurement and Data 

 Solve problems involving measurement 

 Represent and interpret data                                    See also App`endix 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/
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Fourth Grade: Systems and System Models; Energy and Matter ; Stability and Change 
 
By the end of fourth grade, students understand that Earth systems are impacted by different forms of energy. In this grade level, students 
expand their understanding of electricity and magnetism.  Students also understand how weather, climate, human interactions, and 
geological systems change and shape the Earth and the factors impacting organism diversity. 
By the end of fourth grade, students expand on the idea that energy from the Sun interacts with Earth systems and explore other forms of 
energy we use in everyday life. Students apply their understanding of the various Earth systems (geosphere, hydrosphere, atmosphere, 
biosphere) and how they interact with each other and heat from the Sun. Students understand how geological systems change and shape 
the planet and provide resources. Students also develop an understanding how Earth processes and human interactions positively and 
negatively that can change environments impacting the ability for organisms to survive.  Student investigations focus on collecting and 
making sense of observational data and simple measurements using the science and engineering practices: ask questions and define 
problems, develop and use models, plan and carry out investigations, analyze and interpret data, use mathematics and computational 
thinking, construct explanations and design solutions, engage in argument from evidence, and obtain, evaluate, and communicate 
information.  While individual lessons may include connections to any of the crosscutting concepts, the standards in fourth grade focus on 
helping students understand phenomena through systems and system models, energy and matter and stability and change. It is suggested 
to use the metric system within measurement. 

Core Ideas for Knowing Science  Core Ideas for Using Science  

Physical Science 
P1: All matter in the Universe is made of very small particles. 
P2: Objects can affect other objects at a distance. 
P3: Changing the movement of an object requires a net force to be acting on it. 
P4: The total amount of energy in a closed system is always the same but can be transferred from one 

energy store to another during an event. 
Earth and Space Science 

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring 
×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ ÃÌÉÍÁÔe. 

E2: The Earth and our solar system are a very small part of one of many galaxies within the Universe. 
Life Science  

L1: Organisms are organized on a cellular basis and have a finite life span. 
L2: Organisms require a supply of energy and materials for which they often depend on, or compete 

with, other organisms. 

 U1:  3ÃÉÅÎÃÅȬÓ The purpose of science is 
to find the cause or causes of 
phenomena in the natural world. 

        Scientific explanations, theories, and 
models are those that best fit the 
evidence available at a particular 
time. 

U2: The knowledge produced by science 
is used in engineering and 
technologies to solve problems 
and/or  create products. 

U3: Applications of science often have 
both positive and negative both 
positive and negative ethical, social, 
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L3: Genetic information is passed down from one generation of organisms to another. 
L4: The theory of Evolution is an explanation for seeks to make clear the unity and diversity of 

organisms, living and extinct. organisms.  
L4: The unity and diversity of organisms, living and extinct, is the result of evolution. 

economic, and/or political 
implications. 

*Adapted from Working with Big Ideas in Science Education 2 
 
0ÈÙÓÉÃÁÌ 3ÃÉÅÎÃÅÓȡ 3ÔÕÄÅÎÔÓ ÄÅÖÅÌÏÐ ÁÎ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÈÏ× %ÁÒÔÈȭÓ ÒÅÓÏÕÒÃÅÓ ÃÁÎ ÂÅ ÔÒÁÎÓÆÏÒÍÅÄ ÉÎÔÏ ÄÉÆÆÅÒÅÎÔ ÆÏÒÍÓ ÏÆ 
energy. Students develop a better understanding of electricity and magnetism. and how they are forms of energy.  

Physical Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

4.P4U1.1  

Develop and use a model to demonstrate how a system 
transfers energy from one object to another even when the 
objects are not touching. 
 
 

Energy is present whenever there are moving objects, sound, light, or heat . 
When objects collide, energy can be transferred from one object to another, 
thereby changing their motion. In such collisions, some energy is typically 
also transferred  to the surroundin g air ; as a result, the air gets heated and 
sound is produced. Light also transfers energy from place to place. For 
example, energy radiated  from the sun is transferred to Earth by light. 
7ÈÅÎ ÔÈÉÓ ÌÉÇÈÔ ÉÓ ÁÂÓÏÒÂÅÄȟ ÉÔ ×ÁÒÍÓ %ÁÒÔÈȭÓ ÌÁÎÄȟ ÁÉÒȟ ÁÎÄ ×ÁÔÅÒ Ánd 
facilitates plant growth. Energy can also be transferred from place to place 
by electric currents , which can then be used locally to produce motion, 
sound, heat, or light. The currents may have been produced to begin with by 
transforming the energy of motion into electrical energy (e.g., moving water 
driving a spinning turbine which generates electric currents). 4 (p. 125) 
 
The faster a given object is moving, the more energy  it possesses. 
Energy can be moved from place to place by moving objects or through 
sound or  light . (Boundary: At this grade level, no attempt is made to give a 
precise or complete definition of energy.)4 (p. 122) For example, energy 
radiated from the sun is transferred to Earth by light. When this light is 
ÁÂÓÏÒÂÅÄȟ ÉÔ ×ÁÒÍÓ %ÁÒÔÈȭÓ ÌÁÎÄȟ ÁÉÒȟ ÁÎÄ ×ÁÔÅÒ ÁÎÄ ÆÁÃÉÌÉÔÁÔÅÓ ÐÌÁÎÔ ÇÒÏ×ÔÈȢ 4 

(p. 125) 
 
4ÈÅ ÅØÐÒÅÓÓÉÏÎ ȰÐÒÏÄÕÃÅ ÅÎÅÒÇÙȱ ÔÙÐÉÃÁÌÌÙ ÒÅÆÅÒÓ ÔÏ ÔÈÅ conversion of 
stored  energy into a desired form for pr actical useɂfor example, the stored 

4.P4U1.2 

Develop and use a model that demonstrates explains how 
energy is moved from place to place through electric and 
magnetic currents. 
 

4.P2U1.3 4.P2U1.3 

 Develop and use a model to demonstrate magnetic forces. 
 
 

4.P4U3.4 
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Construct an explanation and  Engage in an argument from 
evidence  on the use and impact of renewable and nonrenewable 
resources to provide energy. generate electricity. 
 

energy of water behind a dam is released so that it flows downhill and 
drives a turbine  generator  to produce electricity . Food and fuel also 
release energy when they are digested  or burned . When machines or 
ÁÎÉÍÁÌÓ ȰÕÓÅȱ ÅÎÅÒÇÙ ɉÅȢÇȢȟ ÔÏ ÍÏÖÅ ÁÒÏÕÎÄɊȟ ÍÏÓÔ ÏÆÔÅÎ ÔÈÅ ÅÎÅÒÇÙ ÉÓ 
transferred to heat the surrounding environment. The energy released by 
burning fuel or digesting food was once energy from the sun that was 
captured by plants in the chemical process that forms plant matter (from air 
and water). (Boundary: The fact that plants capture energy from sunlight is 
introduced at this grade level, but details of photosynthesis are not.) It is 
important  to be able to concentrate energy  so that it is available for use  
where and when it is needed. For example, batteries  are physically 
transportable energy storage devices, whereas electricity generated by 
power plants is transferred from place to place through distribution 
systems. 4 (p. 129) 
 
Crosscutting Concepts: patterns; cause and effect; scale, proportion and 
quantity; system and system models;  energy and matter ; structure and 
function; stability and change 4 

 

 
Earth and Space Sciences: Students develop an understanding of the different Earth systems and how they interact with each 
other.  They understand how geological systems change and shape the Earth and the evidence that is used to understand these 
changes. They also understand how weather, climate, and human interactions can impact the environment.   

Earth and Space Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

4.E1U1.5  

Use models to explain seismic waves and their effect on the 
Earth. 
 
 

Waves of the same type can differ in amplitude (height of the wave) and 
wavelength (spacing between wave peaks). Waves can add or cancel one 
another as they cross, depending on their relative phase (i.e., relative 
position of peaks and troughs of the waves), but they emerge unaffected by 
each other. (Boundary: The discussion at this grade level is qualitative only; 
it can be based on the fact that two different sounds can pass a location in 
different directions wit hout getting mixed up.) Earthquakes cause seismic 
×ÁÖÅÓȟ ×ÈÉÃÈ ÁÒÅ ×ÁÖÅÓ ÏÆ ÍÏÔÉÏÎ ÉÎ %ÁÒÔÈȭÓ ÃÒÕÓÔȢ  
 
%ÁÒÔÈȭÓ ÍÁÊÏÒ ÓÙÓÔÅÍÓ ÁÒÅ ÔÈÅ geosphere (solid and molten rock, soil, and 
sediments), the hydrosphere  (water and ice), the atmosphere  (air), and 

4.E1U1.6 

Plan and carry out an investigation  to explore and explain the 
ÉÎÔÅÒÁÃÔÉÏÎÓ ÂÅÔ×ÅÅÎ %ÁÒÔÈȭÓ ÍÁÊÏÒ ÓÙÓÔÅÍÓ and the impact on 
%ÁÒÔÈȭÓ surface materials and processes. 
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the biosphere  (living things, including humans). These systems interact in 
ÍÕÌÔÉÐÌÅ ×ÁÙÓ ÔÏ ÁÆÆÅÃÔ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÍÁÔÅÒÉÁÌÓ ÁÎÄ ÐÒÏÃÅÓÓÅÓȢ 4ÈÅ ocean 
supports a variety of ecosystems and organisms, shapes landforms , and 
influences climate. Winds and clouds in the atmosphere interact with the 
landforms to determine patterns of weather. Rainfall  helps shape the land 
and affects the types of living things found in a region. Water, ice, wind, 
living organisms, and gravity break rocks, soils, and sediments into smaller 
ÐÁÒÔÉÃÌÅÓ ÁÎÄ ÍÏÖÅ ÔÈÅÍ ÁÒÏÕÎÄȢ (ÕÍÁÎ ÁÃÔÉÖÉÔÉÅÓ ÁÆÆÅÃÔ %ÁÒÔÈȭÓ ÓÙÓÔÅÍÓ 
and their interactions at its surface. 4 (p. 181) 
 
Earth has changed over time. Understanding how landforms develop, are 
weathered  (broken down into smaller pieces), and erode  (get transported 
elsewhere) can help infer the history of the current landscape. Local, 
regional, and global patterns of rock formations  reveal changes over time 
due to Earth forces, such as earthquakes . The presence and location of 
certain fossil  types indicate the order in which rock layers were formed. 4 (p. 

178) 

 
Weather  is the minute-by-minute to day-by-day variation 
of ÔÈÅ ÁÔÍÏÓÐÈÅÒÅȭÓ ÃÏÎÄÉÔÉÏÎ ÏÎ Á ÌÏÃÁÌ ÓÃÁÌÅȢ 3ÃÉÅÎÔÉÓÔÓ ÒÅÃÏÒÄ ÔÈÅ ÐÁÔÔÅÒÎÓ 
of the weather across different times and areas so that they can make 
predictions about what kind of weather might happen next. Climate  
ÄÅÓÃÒÉÂÅÓ ÔÈÅ ÒÁÎÇÅÓ ÏÆ ÁÎ ÁÒÅÁȭÓ ÔÙÐÉÃÁÌ ×eather conditions and the extent 
to which those conditions vary over years to centuries. 4 (p. 188) 
 
Water is found almost everywhere on Earth: as vapor ; as fog or clouds  in 
the atmosphere ; as rain  or snow  falling from clouds; as ice, snow, and 
running water on land and in the ocean; and as groundwater beneath the 
surface. The downhill movement of water as it flows to the ocean shapes the 
ÁÐÐÅÁÒÁÎÃÅ ÏÆ ÔÈÅ ÌÁÎÄȢ .ÅÁÒÌÙ ÁÌÌ ÏÆ %ÁÒÔÈȭÓ ÁÖÁÉÌÁÂÌÅ ×ÁÔÅÒ ÉÓ ÉÎ ÔÈÅ ÏÃÅÁÎȢ 
Most fresh water  is in glaciers or underground; only a tiny fraction is in 
streams, lakes, wetlands, and the atmosphere. 4 (p. 185) 
 
Crosscutting Concepts: patterns; cause and effect; scale, proportion and 
quantity; system and system models; energy and matter ; structure and 
function; stability and change 4 
 

4.E1U1.7X take out 

Obtain, analyze, and communicate information that to 
support an argument on whether the locations of fossils, rocks, 
mountain ranges, volcanoes, deep ocean trenches, and ocean 
floor structures provides evidence of past plate movements. 

4.E1U1.7 

Develop and/or revise a model  using various rock types, fossils 
location, and landforms to show evidence that EarthȭÓ ÓÕÒÆÁÃÅ has 
changed over time. 

4.E1U1.8 

Collect, analyze, and interpret data  to explain weather and 
climate patterns.  
 

4.E1U3.9 

Construct and support an evidence -based argument  about 
the impact of water availability of water and its impact on life.  
 
 

4.E1U2.10  
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Define problem (s) and design solution(s) to minimize the 
effects of natural hazards. 
 

A variety of hazards  result from natural processes (e.g., earthquakes, 
tsunamis, volcanic eruptions, severe weather, floods, coastal erosion ). 
Humans cannot eliminate natural hazards but can take steps to reduce their 
impacts. 4 (p. 193) 
 
Crosscutting Concepts: patterns; cause and effect; scale, proportion and 
quantity; system and system models;  energy and matter ; structure and 
function; stability and change 4 

 
Life Sciences: Students develop an understanding of the diversity of past and present organisms, factors impacting organism 
diversity, and evidence of change of organisms over time.  

 

Life Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

4.L4U1.11  

Analyze and interpret environmental data  that to demonstrate 
that species either adapt and survive or go extinct over time. 
 

When the environment changes  ÉÎ ×ÁÙÓ ÔÈÁÔ ÁÆÆÅÃÔ Á ÐÌÁÃÅȭÓ ÐÈÙÓÉÃÁÌ 
characteristics, temperature , or availability of resources , some organisms  
survive  and reproduce , others move to new locations, yet others move into 
the transformed environment, and some die. 4 (p. 155) 

 
Fossils provide evidence about the types of organisms (both visible and 
microscopic) that lived long ago and also about the nature of their 
environments. Fossils can be compared with one another and to living 
organisms according to their similarities and differences. 4 (p. 162) 
 
#ÈÁÎÇÅÓ ÉÎ ÁÎ ÏÒÇÁÎÉÓÍȭÓ habitat  are sometimes beneficial  to it and 
sometimes harmful . For any particular environment, some kinds of 
organisms survive well, some survive less well, and some cannot survive at 
all. 4 (p. 165) 

 
Crosscutting Concepts: patterns; cause and effect; scale, proportion and 
quantity ; system and system models;  energy and matter ; structure and 
function; stability and change 4 

4.L4U3.12 

Engage in argument from evidence to support a claim about 
the factors that cause species to go extinct and how humans can 
impact those factors. 
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Fourth Grade Connections to Other Academic Disciplines  
 
Life Science Connections to the Arizona Health Standards for Grade Band 3 to 5 
Strand 1: Comprehension of Health Promotion and Disease Prevention Concepts 

 Concept 1: Understand relationship between health behaviors and health; PO 1 identify that healthy behaviors affect personal health and 
overall well-being 

Strand 6: Use of Goal-Setting Skills to Enhance Health 
 Concept 2: Health-related goal setting; PO 1 set a personal health goal and track progress towards its achievement  

Strand 7: Ability to Practice Health-Enhancing Behaviors 
 Concept 2: Healthy practices and behaviors; PO 1 demonstrate a variety of healthy practices and behaviors to maintain or improve personal 

health 
 Concept 2: Healthy practices and behaviors; PO 2 demonstrate a variety of behaviors that avoid or reduce health risks  

Connection to the Arizona English Language Arts Standards for Fourth Grade 
 Use age-appropriate scientific texts and biographies to develop instruction surrounding the Reading Standards for Informational Text, the 

Reading Standards for Foundational Skills, and the Writing Standards. 
Connection to the Arizona Mathematics Standards for Fourth Grade 

 Standards for Mathematical Practice 

 Make sense of problems and persevere in solving them 

 Construct viable arguments and critique the reasoning of others 

 Use appropriate tools strategically 

 Attend to precision 

 Look for and make use of structure 

 Look for and express regularity in repeated reasoning 

 Operations and Algebraic Thinking 

 Generate and analyze patterns  

 Number and Operations in Base Ten 

 Use place value understanding and properties of operations to preform multi-digit arithmetic  

 Number and Operations ɀ Fractions 

 Understand decimal notation for fractions and compare decimal fractions 

 Measurement and Data 

 Solve problems involving measurement and conversion of measurements from a larger unit to a smaller unit  

 Represent and interpret data 

See also Appendix 4 
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Fifth Grade: Patterns; Scale, Proportion, and Quantity  
 
By the end of fifth grade, students apply their understanding of scale at macro (time and space) and micro (particles of matter) levels to 
understand patterns and scale across life, earth and space, and physical sciences. In this grade level, students will develop a basic 
understanding of conservation of matter, forces, patterns of Sun, moon, and stars, and genetic inheritance.  
By the end of fifth grade, students apply their understanding of scale at macro (time and space) and micro (particles of matter) levels to 
understand patterns and scale across life, earth and space, and physical sciences. In this grade level, Students will develop an 
understanding of forces, conservation of matter, and that genetic information can be passed down from parent to offspring. Student 
investigations focus on collecting and making sense of observational data and measurements using the science and engineering practices: 
ask questions and define problems, develop and use models, plan and carry out investigations, analyze and interpret data, use 
mathematics and computational thinking, construct explanations and design solutions, engage in argument from evidence, and obtain, 
evaluate, and communicate information. While individual lessons may include connections to any of the crosscutting concepts, the 
standards in fifth grade focus on helping students understand phenomena through patterns and scale, proportion and quantity and 
patterns.  It is suggested to use the metric system within measurement. 
 

Core Ideas for Knowing Science  Core Ideas for Using Science  

Physical Science 
P1: All matter in the Universe is made of very small particles. 
P2: Objects can affect other objects at a distance. 
P3: Changing the movement of an object requires a net force to be acting on it. 
P4: The total amount of energy in a closed system is always the same but can be transferred from one 

energy store to another during an event. 
Earth and Space Science 

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring 
×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔs climate. 

E2: The Earth and our solar system are a very small part of one of many galaxies within the Universe. 
Life Science  

L1: Organisms are organized on a cellular basis and have a finite life span. 
L2: Organisms require a supply of energy and materials for which they often depend on, or compete 

with, other organisms. 
L3: Genetic information is passed down from one generation of organisms to another. 
L4: The theory of Evolution is an explanation for seeks to make clear the unity and diversity of 

organisms, living and extinct. organisms.  
L4: The unity and diversity of organisms, living and extinct, is the result of evolution. 

 U1:  3ÃÉÅÎÃÅȬÓ The purpose of science is 
to find the cause or causes of 
phenomena in the natural world. 

        Scientific explanations, theories, and 
models are those that best fit the 
evidence available at a particular 
time. 

U2: The knowledge produced by science 
is used in engineering and 
technologies to solve problems 
and/or  create products. 

U3: Applications of science often have 
both positive and negative both 
positive and negative ethical, social, 
economic, and/or political 
implications. 

*Adapted from Working with Big Ideas in Science Education 2 
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Physical Sciences: Students develop an understanding that changes can occur to matter/objects on Earth or in space, but both 
energy and matter follow the pattern of being are conserved during those changes.  

Physical Science Standards Learning Progressions , Key Terms, and Crosscutting Concepts 

5.P1U1.1  

Analyze and interpret data  to explain that matter of any type 
can be subdivided into particles too small to see (atom) and, in a 
closed system, if properties change or chemical reactions occur, 
the amount of matter stays the same. 
 
 
 

Matter  of any type can be subdivided into particles  that are too small to 
see, but even then the matter still exists and can be detected by other 
means (e.g., by weighing or by its effects on other objects). For example, a 
model showing that gases are made from matter particles that are too small 
to see and are moving freely around in space can explain many 
observations, including the inflation and shape of a balloon; the effects of 
air on larger particles or objects (e.g., leaves in wind, dust suspended in 
air); and the appearance of visible scale water droplets in condensation, 
fog, and, by extension, also in clouds or the contrails of a jet. The amount 
(weight) of matter is conserved when it changes form, even in transitions in 
which it seems to vanish (e.g., sugar in solution, evaporation in a closed 
container). Measurements of a variety of properties (e.g., hardness, 
reflectivity) can be used to identify particular materials. (Boundary: At this 
grade level, mass and weight are not distinguished, and no attempt is made 
to define the unseen particles or explain the atomic-scale mechanism of 
evaporation and condensation.) 4 (p. 108) 

 
When two or more different substances are mixed , a new substance with 
different properties  may be formed; such occurrences depend on the 
substances and the temperature . No matter what reaction or change in 
properties occurs, the total weight  of the substances does not change. 
(Boundary: Mass and weight are not distinguished at this grade level.) 4 (pp. 

110-111) 
Other substances simply mix  without changing permanently and can often 
be separated again. At room temperature, some substances are in the solid  
state, some in the liquid  state and some in the gas state. The state of many 
substances can be changed by heating  or cooling  them. The amount of 
matter does not change when a solid melts  or a liquid evaporates . 2 (p. 20) 

 

5.P1U1.2 

Plan and carry out investigations  to demonstrate that some 
substances combine to form new substances with different 
properties and others can be mixed without taking on new 
properties. 
 

Commented [113]: Working group revisited this 
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Crosscutting Concepts: patte rns ; scale, proportion and quantity;  
energy and matter4 

5.P2U1.3  

Construct an explanation  using evidence to demonstrate that 
objects can affect other objects even when they are not touching.  
 
 

Gravity  is the universal attraction  between all objects, however large or 
small, although it is only apparent when one of the objects is very large. 
This gravitational attraction keeps the planets in orbit  around the Sun, the 
Moon  round the Earth  and their moons round other planets. On the Earth 
it results in everything being pulled down towards the center of the Earth. 
We call this downward attraction the weight  of an object. 2 (p. 21) 
 
Objects in contact exert forces  on each other (friction , elastic  pushes and 
pulls ).  Electric , magnetic , and gravitational forces  between a pair of 
objects do not require that the objects be in contact-for example, magnets 
push pull at a distance. 4 (117) 

 
Crosscutting Concepts: patterns ; cause and effect; scale, proportion , 
and quantity;  system and system models; energy and matter; structure 
and function; stability and change4 

5.P3U1.4  

Obtain, analyze, and communicate evidence  of the effects that 
balanced and unbalanced forces have on the motion of objects. 
 
 

Each force  acts on one particular object and has both a strength  and a 
direction . An object at rest typically has multiple forces acting on it, but 
they add to give zero net force on the object. Forces that do not sum to 
ÚÅÒÏ ÃÁÎ ÃÁÕÓÅ ÃÈÁÎÇÅÓ ÉÎ ÔÈÅ ÏÂÊÅÃÔȭÓ ÓÐÅÅÄ ÏÒ ÄÉÒÅÃÔÉÏÎ ÏÆ ÍÏÔÉÏÎ. 
(Boundary: Qualitative and conceptual, but not quantitative addition of 
ÆÏÒÃÅÓ ÁÒÅ ÕÓÅÄ ÁÔ ÔÈÉÓ ÌÅÖÅÌȢɊ 4ÈÅ ÐÁÔÔÅÒÎÓ ÏÆ ÁÎ ÏÂÊÅÃÔȭÓ ÍÏÔÉÏn in various 
situations can be observed  and measured ; when past motion exhibits a 
regular pattern, future motion can be predicted  from it. (Boundary: 
Technical terms, such as magnitude, velocity, momentum, and vector 
quantity, are not introduced at this level, but the concept that some 
quantities need both size and direction to be described is developed.) 4 (p. 

115) 

 

5.P3U2.5 

Apply scientific ideas to Define problems and design solutions 
pertaining to force and motion.  
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(Ï× ÑÕÉÃËÌÙ ÁÎ ÏÂÊÅÃÔȭÓ ÍÏÔÉÏÎ ÉÓ ÃÈÁÎÇÅÄ ÄÅÐÅÎÄÓ ÏÎ ÔÈÅ force  acting and 
ÔÈÅ ÏÂÊÅÃÔȭÓ mass. The greater the mass of an object, the longer it takes to 
speed it up or slow it down, a property of mass described as inertia . 2 (p. 22) 

 

Crosscutting Concepts: patterns ; cause and effect; scale, proportion 
and quantity ; system and system models; energy and matter; structure 
and function; stability and change4 

5.P4U1.6  

Analyze and interpret data  to determine whether how and 
where energy is present and can be transferred whenever there 
are moving objects. when objects move.  
 
 

The faster a given object is moving, the more energy it possesses. Energy 

can be moved from place to place by moving objects or through sound, 

light, or electric currents. (Boundary: At this grade level, no attempt is 

made to give a precise or complete definition of energy.) 4 (p. 122) Energy is 

present whenever there are moving objects, sound, light, or heat. When 

objects collide, energy can be transferred  from one object to another, 

thereby changing their motion. In such collisions, some energy is typically 

also transferred to the surrounding air; as a result, the air gets heated and 

sound is produced. Light also transfers energy from place to place. For 

example, energy radiated from the sun is transferred to Earth by light. 

7ÈÅÎ ÔÈÉÓ ÌÉÇÈÔ ÉÓ ÁÂÓÏÒÂÅÄȟ ÉÔ ×ÁÒÍÓ %ÁÒÔÈȭÓ ÌÁÎÄȟ ÁÉÒȟ ÁÎÄ ×ÁÔÅÒ ÁÎÄ 

facilitates plant growth. Energy can also be transferred from place to place 

by electric currents, which can then be used locally to produce motion, 

sound, heat, or light. The currents may have been produced to begin with 

by transforming the energy of motion into electrical energy (e.g., moving 

water driving a spinning turbine which generates electric currents). 4 (p. 125) 

 

Crosscutting Concepts: patterns ; cause and effect; scale, proportion 

and quantity;  system and system models; energy and matter; structure 

and function; stability and change4 
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Earth and Space Sciences: Students develop an understanding of the how forces (gravity) in space cause observable patterns du e 
to the position of the Earth, Sun, Moon, and stars. 

Earth and Space Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

5.E2U1.7  

Develop, revise, and use models based on evidence to construct 
explanations about the movement of the Earth and Moon within 
our solar system. 
 
 

The Earth  moves round the Sun taking about a year for one orbit. The 
Moon  orbits the Earth taking about four weeks to complete an orbit. The 
Sun, at the center of the solar system, is the only object in the solar system 
that is a source of visible light. The Moon reflects light from the Sun and as 
it moves round the Earth only those parts illuminated by the Sun are seen. 
The Earth rotates about an axis lying north  to south  and this motion 
makes it appear that the Sun, Moon and stars are moving round the Earth. 
 
The orbits of Earth around the sun and of the moon around Earth, together 
with the rotation of Earth about an axis between its North and South poles, 
cause observable patterns . Some objects in the solar system can be seen 
with the naked eye. Planets in the night sky change positions and are not 
always visible from Earth as they orbit the sun. Stars appear in patterns 
called constellations, which can be used for navigation and appear to move 
ÔÏÇÅÔÈÅÒ ÁÃÒÏÓÓ ÔÈÅ ÓËÙ ÂÅÃÁÕÓÅ ÏÆ %ÁÒÔÈȭÓ ÒÏÔÁÔÉÏÎȢ 4 (p. 176) 

 
Crosscutting Concepts: patterns ; cause and effect; scale, proportion 
and quantity ; system and system models; energy and matter; structure 
and function; stability and change4 

5.E2U1.8  

Obtain, analyze, and communicate evidence  to support an 
explanation that the gravitational force of Earth on objects is 
directed ÔÏ×ÁÒÄ ÔÈÅ ÐÌÁÎÅÔȭÓ ÃÅÎÔÅÒ down. (towards the center of 
the spherical Earth).  
 

Gravity  is the universal attraction between all objects, however large or 
small, although it is only apparent when one of the objects is very large. On 
the Earth it results in everything being pulled down towards the center of 
the Earth. We call this downward attraction the weight  of an object. 2 (p. 21) 
 
4ÈÅ ÇÒÁÖÉÔÁÔÉÏÎÁÌ ÆÏÒÃÅ ÏÆ %ÁÒÔÈ ÁÃÔÉÎÇ ÏÎ ÁÎ ÏÂÊÅÃÔ ÎÅÁÒ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ 
ÐÕÌÌÓ ÔÈÁÔ ÏÂÊÅÃÔ ÔÏ×ÁÒÄ ÔÈÅ ÐÌÁÎÅÔȭÓ ÃÅÎÔÅÒȢ 4 (p. 117) 
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Crosscutting Concepts: patterns ; cause and effect; scale, proportion 
and quantity;  system and system models; energy and matter; structure 
and function; stability and change4 

 
Life Sciences: Students develop an understanding of patterns and how genetic information is passed from generation to 
generation. They also develop the understanding of how genetic information and environmental features impact the survival of 
an organism.  

Life Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

5.L3U1.9  

Obtain, evaluate, and communicate information about 
patterns between the offspring of plants, and the offspring of and 
animals (including humans) and ;construct  an explanation  of 
how genetic information is passed from one generation to the 
next. 
 

Many characteristics  of organisms  are inherited  from their parents. 
Other characteristics ÒÅÓÕÌÔ ÆÒÏÍ ÉÎÄÉÖÉÄÕÁÌÓȭ ÉÎÔÅÒÁÃÔÉÏÎÓ ×ÉÔÈ ÔÈÅ 
environment, which can range from diet to learning. Many characteristics 
involve both inheritance and environment. 4 (p. 158) 
 
The environment also affects the traits that an organism developsɂ
differences in where they grow or in the food they consume may cause 
organisms that are related to end up looking or behaving differently. 4 (p. 158) 
 
7ÈÅÎ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔ ÃÈÁÎÇÅÓ ÉÎ ×ÁÙÓ ÔÈÁÔ ÁÆÆÅÃÔ Á ÐÌÁÃÅȭÓ 
physical characteristics, temperature, or availability of resources, some 
organisms survive and reproduce, others move to new locations, yet others 
move into the transformed environment, and some die. (p. 155) 
 
Offspring acquire a mix of traits from their biological parents. Different 
organisms vary in how they look and function because they have different 
inherited information. In each kind of organism there is variation in the 
traits themselves, and different  kinds of organisms may have different 
versions of the trait . The environment also affects the traits  that an 
organism developsɂdifferences in where they grow or in the food they 
consume may cause organisms that are related to end up looking or 
behaving differently. 4 (p. 160) 

 
Crosscutting Concepts: patterns ; cause and effect; scale, proportion 
and quantity ; system and system models; energy and matter; structure 
and function; stability and change4 

5.L3U1.10 

Construct an explanation  based on evidence that the changes in 
an environment can affect the development of the traits in a 
population of organisms. 
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5.L4U3.11  

Obtain, evaluate, and communicate evidence  about how 
natural and human-caused changes to habitats or climate can 
impact populations. 
  

#ÈÁÎÇÅÓ ÉÎ ÁÎ ÏÒÇÁÎÉÓÍȭÓ habitat  are sometimes beneficial to it and 
sometimes harmful. For any particular environment, some kinds of 
organisms survive well, some survive less well, and some cannot 
survive at all. (p. 165) 

 

Scientists have identified and classified many plants and animals. 
Populations of organisms live in a variety of habitats, and change in 
those habitats affects the organisms living there. Humans, like all 
other organisms, obtain living and nonliving resources from their 
environments. (p. 165) 
 
Crosscutting Concepts: patterns ; cause and effect; scale, proportion 
and quantity;  system and system models; energy and matter; structure 
and function; stability and change4 

5.L4U3.12  

Construct an argument based on evidence that behavioral 
inherited characteristics can involve be affected by inheritance 
behavior and/or environmental conditions. 
 
 
 

Sometimes the differences in characteristics  between individuals of 
the same species provide advantages in surviving, finding mates, 
and reproducing .  
Many characteristics of organisms are inherited from their parents. 
/ÔÈÅÒ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÒÅÓÕÌÔ ÆÒÏÍ ÉÎÄÉÖÉÄÕÁÌÓȭ interactions with the 
environment , which can range from diet to learning. Many 
characteristics involve both inheritance and environment. 4 (p. 158) 

 
Crosscutting Concepts: patterns ; cause and effect; scale, proportion 
and quantity;  system and system models; energy and matter; structure 
and function; stability and change4 
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Fifth Grade Connections to Other Academic Disciplines  
 
Life Science Connections to the Arizona Health Standards for Grade Band 3 to 5 
Strand 1: Comprehension of Health Promotion and Disease Prevention Concepts 

 Concept 1: Understand relationship between health behaviors and health; PO 1 identify that healthy behaviors affect personal health and 
overall well-being 

Strand 6: Use of Goal-Setting Skills to Enhance Health 
 Concept 2: Health-related goal setting; PO 1 set a personal health goal and track progress towards its achievement  

Strand 7: Ability to Practice Health-Enhancing Behaviors 
 Concept 2: Healthy practices and behaviors; PO 1 demonstrate a variety of healthy practices and behaviors to maintain or improve personal 

health 
 Concept 2: Healthy practices and behaviors; PO 2 demonstrate a variety of behaviors that avoid or reduce health risks  

Connection to the Arizona English Language Arts Standards for Fifth Grade 
 Use age-appropriate scientific texts and biographies to develop instruction surrounding the Reading Standards for Informational Text, the 

Reading Standards for Foundational Skills, and the Writing Standards. 
Connection to the Arizona Mathematics Standards for Fifth Grade 

 Standards for Mathematical Practice 

 Make sense of problems and persevere in solving them 

 Reason abstractly and quantitatively  

 Construct viable arguments and critique the reasoning of others 

 Model with mathematics 

 Use appropriate tools strategically 

 Attend to precision 

 Look for and make use of structure 

 Look for and express regularity in repeated reasoning 

 Operations and Algebraic Thinking 

 Write and interpret numerical expressions  

 Analyze patterns and relationships   

 Measurement and Data 

 Convert like measurement units within a given measurement system 

 Represent and interpret data 

 Solve problems involving measurement and conversion of measurements from a larger unit to a smaller unit 

 Geometric measurement; understand concepts of volume and relate volume to multiplication and division 

See also Appendix 4 
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Distribution of Grades 3-5 Standards 

 U1: Scientists explain phenomena 
using evidence obtained from 
observations and or scientific 
investigations.  Evidence may lead to 
developing models and or theories to 
make sense of phenomena.  As new 
evidence is discovered, models and 
theories can be revised.   

U2: The knowledge 
produced by 
science is used in 
engineering and 
technologies to 
create products. 

U3: Applications of 
science often have 
both positive and 
negative ethical, 
social, economic, 
and political 
implications. 

P1: All matter in the Universe is made of very small particles. 5.P1U1.1 
5.P1U1.2 

   

P2: Objects can affect other objects at a distance. 3.P2U1.1 
4.P2U1.3 
5.P2U1.3 

3.P2U1.2 
 

  

P3: Changing the movement of an object requires a net force to be acting 
on it. 

5.P3U1.4 
 

 5.P3U2.5  

P4: The total amount of energy in a closed system is always the same but 
can be transferred from one energy store to another during an event. 

3.P4U1.3 
4.P4U1.1 
 

4.P4U1.2 
4.P4U1.3 
5.P4U1.6 

 4.P4U3.4 
 

     

E1: The composition of the Earth and its atmosphere and the natural and 
ÈÕÍÁÎ ÐÒÏÃÅÓÓÅÓ ÏÃÃÕÒÒÉÎÇ ×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ 
climate. 

3.E1U1.4 
4.E1U1.6 

4.E1U1.5 
4.E1U1.7 
4.E1U1.8 

4.E1U2.10 
 

4.E1U3.9 
 

E2: The Earth and our solar system are a very small part of one of many 
galaxies within the Universe. 

5.E2U1.7 
 

5.E2U1.8   

     

L1: Organisms are organized on a cellular basis and have a finite life span. 3.L1U1.5 3.L1U1.6 
 

  

L2: Organisms require a supply of energy and materials for which they 
often depend on, or compete with, other organisms. 

3.L2U1.6 
3.L2U1.7 
3.L2U1.8 

 3.L2U2.9  
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L3: Genetic information is passed down from one generation of organisms 
to another. 

5.L3U1.9 5.L3U1.10   

L4: The theory of Evolution is an explanation for seeks to make clear the 
unity and diversity of organisms, living and extinct. organisms.  

L4: The unity and diversity of organisms, living and extinct, is the 
result of evolution. 
 

4.L4U1.11   4.L4U3.12 
5.L4U3.11 5.L4U3.12 

Grades 6-8 Science Standards 
The Grades 6-8 Science Standards are designed to provide opportunities for students to develop an understanding of all fourteen core 
ideas (see Appendix 3) across the 6-8 grade band. To provide opportunity  for students To sufficiently demonstrate knowledge, 
understanding, and performance of each standard, not every core idea is included in every grade. 
 
Within each grade level, students engage in multiple science and engineering practices 

(formerly known as the scientific method) as they gather information to answer their 
questions or solve design problems by reasoning about how the data provide evidence to 
support their understanding, and then communicate their understanding of phenomena 
in physical, earth and space, and life science (the knowing of science). They Students 
apply their knowledge of the core ideas to understand how scientists continue to build an 
understanding of phenomena, and see the impact, how people are impacted, by natural 
phenomena or to construct technological solutions (using science). The crosscutting 
concepts support their understanding of patterns, cause and effect relationships, and 
systems thinking as students make sense of phenomena in the natural and designed 
worlds. These The practices, core ideas, and crosscutting concepts help students develop 
an understanding of skills and knowledge in order to transfer them develop transferable 
skills and understandings from one grade to the next and between content areas. 
 

 In sixth grade, students apply their understanding of the cycling of matter, 
energy flow, structure, and function and scale, as it relates to from the very small 
scale in atoms, and molecules, and cells to the very large scale, geosphere, and 
the solar system, and ecosystems.  

 In seventh grade, students will explore investigate the relationship between how 
forces and the cause changes in motion, how energy is transferred in impacts 
geologic and atmospheric processes, and the structure and function of cells, and 
environmental processes.  
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 In eighth grade, students will describe how cause-and-effect interact with the constant interaction of stability and change to and 
the process of cause-and-effect influence the natural world. 

 
The organization of the standards within this document does not indicate instructional sequence or importance. Decisions about 
curriculum and instruction are made locally by individual school districts and classroom teachers; these standards can be sequenced, 
combined, or integrated with other content areas to best meet the local curriculum or student needs (See Appendices 4 and 5). 
Suggestions for key concepts and connections to other content area standards are included to assist teachers when implementing the 
Science Standards and are not intended to be the minimum or maximum content limits. It is suggested to use the metric system for 
measurement, as most scientific tools utilize the metric system. 

Sixth Grade: Focus on Patterns; Scale, Proportion, and Quantity; Systems and System 
Models; Energy and Matter  

 
By the end of sixth grade, students apply their understanding of how matter and energy relate to atoms, the solar system, and ecosystems. 
In this grade level Students will develop an understanding of the nature of matter and the role of energy transformation. Students will also 
deepen their understanding of scales, patterns, and properties of matter, the solar system, and ecosystems. Student investigations focus 
on collecting and making sense of observational data and measurements using the science and engineering practices: ask questions and 
define problems, develop and use models, plan and carry out investigations, analyze and interpret data, use mathematics and 
computational thinking, construct explanations and design solutions, engage in argument from evidence, and obtain, evaluate, and 
communicate information. While individual lessons may include connections to any of the crosscutting concepts, the standards in sixth 
grade focus on helping students understand phenomena through patterns; scale, proportion, and quantity; systems and system models; 
and energy and matter. scale, proportion, and quantity; systems and system models; and patterns.  It is suggested to use the metric system 
within measurement. 
 

Core Ideas for Knowing Science  Core Ideas for Using Science  

Physical Science 
P1: All matter in the Universe is made of very small particles. 
P2: Objects can affect other objects at a distance. 
P3: Changing the movement of an object requires a net force to be acting on it. 
P4: The total amount of energy in a closed system is always the same but can be transferred from one 

energy store to another during an event. 
Earth and Space Science 

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring 
×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ ÃÌÉÍÁÔe. 

 U1:  3ÃÉÅÎÃÅȬÓ The purpose of science is 
to find the cause or causes of 
phenomena in the natural world. 

        Scientific explanations, theories, and 
models are those that best fit the 
evidence available at a particular 
time. 

U2: The knowledge produced by science 
is used in engineering and 

Commented [SS129]: Revised for reasoning.  

Commented [SS130]: Revised in grade band, deleted 
here, based on feedback.  

Commented [SS133]: A group of multilevel science 
experts struggled to reach consensus on U1 and U2 in 
application to the standard, therefore the field would have 
similar struggles. By combining these, it helps to build depth 
to the standard instead of limiting the knowledge of a 
particular standard to U1 or U2 



DRAFT -  Arizona Science Standards - DRAFT 

Arizona Department of Education                     Page| 57                                                                                           DRAFT -Arizona 2018 Science Standards 

E2: The Earth and our solar system are a very small part of one of many galaxies within the Universe. 
Life Science  

L1: Organisms are organized on a cellular basis and have a finite life span. 
L2: Organisms require a supply of energy and materials for which they often depend on, or compete 

with, other organisms. 
L3: Genetic information is passed down from one generation of organisms to another. 
L4: The theory of Evolution is an explanation for seeks to make clear the unity and diversity of 

organisms, li ving and extinct. organisms.  
L4: The unity and diversity of organisms, living and extinct, is the result of evolution. 

technologies to solve problems 
and/or  create products. 

U3: Applications of science often have 
both positive and negative both 
positive and negative ethical, social, 
economic, and/or political 
implications. 

*Adapted from Working with Big Ideas in Science Education 2 
 

 

 

Physical Sciences: Students develop an understanding of forces and energy and how energy can transfer from one object to 
another or be converted from one form to another. They also develop an understanding of the nature of matter. and the role of 
energy in  transformations.   

Physical Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

6.P1U1.1  

Analyze and interpret data  to show how that changes in 
states of matter are caused by different rates of movement of 
atoms in solids, liquids, and gases (Kinetic Theory). 
 
 

If a substance could be divided into smaller and smaller pieces it would 
be found to be made of very, very small particles , smaller than can be 
seen even with a microscope . These particles are not in a substance; they 
are the substance. All the particles of a particular substance are the same 
and different from those of other substances. The particles are not static 
but move in random directions. The speed at which they move is 
experienced as the temperature of the material. The differences between 
substances in the solid , liquid  or gas state can be explained in terms of 
the speed and range of the movement of particles and the separation and 
strength of the attraction between neighboring particles. All materials, 
anywhere in the universe, living and non-living, are made of a very large 
ÎÕÍÂÅÒ ÏÆ ÂÁÓÉÃ ȬÂÕÉÌÄÉÎÇ ÂÌÏÃËÓȭ ÃÁÌÌÅÄ ÁÔÏÍÓȟ ÏÆ ×ÈÉÃÈ ÔÈÅÒÅ ÁÒÅ ÁÂÏÕÔ 
100 different kinds. The properties of different materials can be explained 
in terms of the behavior of the atoms and groups of atoms of which they 
are made.  2 (p. 20) 

6.P1U1.2 

Plan and carry out an investigation  to demonstrate how 
that variations in temperature and/or pressure affect changes 
in state of matter. 
 
 
 

6.P1U1.3 
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Develop and use models to demonstrate represent that 
matter is made up of smaller particles called atoms. 
 
 

 

Crosscutting Concepts: patterns ; cause and effect; scale, proportion and 
quantity;  system and system models;  energy and matt er;  structure and 
function; stability and change4 

6.P3U1.4  

Plan and carry out an investigation  that can support an 
evidence-based explanation of how objects on Earth are 
affected by gravitational forces.   
 
 
 

All objects on the Earth are affected by gravitational forces . An object 
which stays at rest on the surface of the Earth has one or more forc es 
acting on it is counterbalancing the force of gravity . A book lying on a 
table does not fall because the atoms in the table are pushing upwards on 
the book with a force equal to the downward force  of gravity. An object 
floating in a liquid or in air does not move because there is an upward 
force  balancing the downward force of gravity. The upward force is equal 
to the weight of the fluid displaced  so heavy objects can float  if they are 
hollowed out to displace a large weight of water. 2 

 

Crosscutting Concepts: Energy and Matter; Scale, Proportion and Quantity; 
Systems and System Models; Patterns; stability and change; cause and effect; 
structure and function 4 

6.P2U1.4  

Develop and use a model to predict how forces act on 
objects at a distance.  
 
 
  

Gravity is the universal attraction between all objects, however large or 
small, although it is only apparent when one of the objects is very large. 
This gravitational attraction keeps the planets in orbit around the Sun, the 
Moon round the Earth and their moons round other planets. The effect of 
gravity on an object on the Moon is less than that on Earth because the 
Moon has less mass than the Earth, so a person on the Moon weighs less 
than on Earth even though their mass is the same. The pull of the Earth on 
the Moon keeps it orbiting the Earth while the pull of the Moon on the 
Earth gives rise to tides . 2 (p. 21)  

 
Crosscutting Concepts: patterns ; cause and effect; scale, proportion , and 
quantity;  system and system models;  energy and matter;  structure and 
function; stability and change4 
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6.P4U2.5  

Analyze how humans use technology to store (potential) 
and/or use (kinetic) energy. 
 
 

The chemicals in the cells of a battery store energy which is released 
when the battery is connected so that an electric current flows, 
transferring energy  to other components in the circuit and on to the 
environment.2 (p. 23)  

 
Crosscutting Concepts: patterns ; cause and effect; scale, proportion and 
quantity;  system and system models;  energy and matter;  structure and 
function; stability and change4 

 
 
Earth and Space Sciences: Students develop an understanding of the scale and properties of objects in the solar system and ho w 
forces (gravity) and energy cause observable patterns in the Sun -Earth -Moon system.  

 

Earth and Space Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

6.E1U1.6  

Investigate and construct an explanation  demonstrating how 
that radiation from the Sun provides energy and is absorbed to 
×ÁÒÍ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÁÔÍÏÓÐÈÅÒÅȢ  
 
 
 

The layer of air at the %ÁÒÔÈȭÓ surface is transparent to most of the 
radiation coming from the Sun, which passes through. The 
radiation that is absorbed at ÉÔÓ ÓÕÒÆÁÃÅ ÉÓ ÔÈÅ %ÁÒÔÈȭÓ ÅØÔÅÒÎÁÌ 
source of energy. The radiation from the Sun absorbed by the Earth 
warms the surface which then emits radiation of longer 
wavelength (infrared ) that does not pass through the atmosphere 
but is absorbed by it, keeping the Earth warm. This is called the 
greenhouse effect because it is similar to the way the inside of a 
greenhouse is heated by the Sun. 2 (p. 24)  

 
Crosscutting Concepts: patterns ; cause and effect; scale, proportion 
and quantity;  system and system models;  energy and matter;  
structure and function; stability and change4 

6.E2U1.7  
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Use ratios and proportions to analyze and interpret data related 
to scale, properties, and relationships among objects in our solar 
system.   
 
 

The Earth rotates about an axis lying north to south and this 
motion makes it appear that the Sun, Moon and stars are moving 
round the Earth. This rotation causes day and night as parts of the 
The %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÔÕÒÎ ÔÏ ÆÁÃÅ ÔÏ×ÁÒÄÓ ÏÒ Á×ÁÙ ÆÒÏÍ ÔÈÅ 3ÕÎȢ )Ô 
ÔÁËÅÓ Á ÙÅÁÒ ÆÏÒ ÔÈÅ %ÁÒÔÈ ÔÏ ÐÁÓÓ ÒÏÕÎÄ ÔÈÅ 3ÕÎȢ 4ÈÅ %ÁÒÔÈȭÓ ÁØÉÓ ÉÓ 
tilted relative to the plane of its orbit around the Sun so that the 
ÌÅÎÇÔÈ ÏÆ ÄÁÙ ÖÁÒÉÅÓ ×ÉÔÈ ÐÏÓÉÔÉÏÎ ÏÎ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÔÉÍÅ ÏÆ 
the year, giving rise to the seasons. The Earth is one of eight (so far 
known) planets in our solar system which, along with many other 
smaller bodies, orbit the Sun, in roughly circular paths, at different 
distances from the Sun and taking different times to complete an 
orbit. The distances between these bodies are huge ɀ Neptune is 4.5 
billion km from the Sun, 30 times further than Earth. As seen from 
Earth, planets move in relation to the positions of the stars which 
appear fixed relative to each other. 2 (p. 25)  

 
The solar system  consists of the sun and a collection of objects, 
including planets, their moons, and asteroids that are held in orbit 
around the sun by its gravitational pull  on them. This model of the 
solar system can explain tides , eclipses of the sun and the moon, 
and the motion of the planets in the sky relative to the starsȢ %ÁÒÔÈȭÓ 
spin axis is fixed in direction over the short term but tilted relative 
to its orbit around the sun. The seasons are a result of that tilt and 
are caused by the differential intensity of sunlight on different areas 
of Earth across the year. 4 (p. 176) 

 
 
Crosscutting Concepts: patterns ; cause and effect; scale, proportion 
and quantity;  system and system models;  energy and matter;  
structure and function; stability and change4 

6.E2U1.8 

Develop and use models  to explain how constellations and other 
ÎÉÇÈÔ ÓËÙ ÐÁÔÔÅÒÎÓ ÁÐÐÅÁÒ ÔÏ ÍÏÖÅ ÄÕÅ ÔÏ %ÁÒÔÈȭÓ ÒÏÔÁÔÉÏÎ ÁÎÄ 
revolution.  
 
 

6.E2U2.10 

Construct an explanation  from evidence that correlates patterns 
in the night sky to human navigation and agricultural practices. 
(remove)  
 
 

6.E2U1.9 

Develop and use models to construct an explanation of how 
eclipses, moon phases, and tides occur within the Sun-Earth-Moon 
system.  
 
 
 

6.E2U1.10 

Use a model ÔÏ ÓÈÏ× ÈÏ× ÔÈÅ ÔÉÌÔ ÏÆ %ÁÒÔÈȭÓ ÁØÉÓ ÃÁÕÓÅÓ ÖÁÒÉÁÔÉÏÎÓ 
in the length of the day and gives rise to seasons. 
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Life Sciences: Students develop an understanding of purposes the function  of internal cell structures and their roles in life 
processes. Students develop an understanding of how energy from the Sun is transferred through ecosystems.  and how 
ÏÒÇÁÎÉÓÍÓȭ ÉÎÔÅÒÎÁÌ ÓÔÒÕÃÔÕÒÅÓ ÁÎÄ ÐÒÏÃÅÓÓÅÓ ÍÁÉÎÔÁÉÎ ÈÏÍÅÏÓÔÁÓÉÓȢ  

Life Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts  

6.L2U3.11  

Use evidence to construct an argument  regarding the impact of 
human activities on the environment and how they positively and 
negatively affect the competition for energy and resources in 
ecosystems. 
 
 

Interdependent organisms  living together in particular 
environmental conditions form an ecosystem. In a stable 
ecosystem there are producers  of food (plants), consumers  
(animals) and decomposers , (bacteria and fungi which feed on 
waste products and dead organisms). The decomposers produce 
materials that help plants to grow, so the molecules in the 
organisms are constantly re-used. At the same time, energy  
resources pass through the ecosystem. When food  is used by 
organisms for life processes  some energy is dissipated  as heat  
but is replaced in the ecosystem by radiation  from the Sun being 
used to produce plant food. In any given ecosystem there is 
competition  among species for the energy resources and the 
materials they need to live. The persistence of an ecosystem 
depends on the continued availability in the environment of these 
energy resources and materials. Plant species have adaptations to 
obtain the water, light, minerals and space they need to grow and 
reproduce in particular locations characterized by climatic, 
geological and hydrological conditions. 2 (p. 27) 

 

Organisms and populations of organisms are dependent on their 
environmental interactions both with other living things and with 
nonliving factors. Growth of organisms and population increases 
are limited by access to resources. In any ecosystem, organisms 
and populations with similar requirements for food, water, 
oxygen, or other resources may compete with each other for 6.L2U3.12 
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Engage in argument  from evidence to support a claim about the 
factors that cause species to change and how humans can impact 
those factors.  
 

limited resources, access to which consequently constrains their 
growth and reproduction. Similarly, predatory interactions may 
reduce the number of organisms or eliminate whole populations of 
organisms. Mutually beneficial interactions, in contrast, may 
become so interdependent that each organism requires the other 
for survival.4  A healthy ecosystem is one in which multiple species 
of different types are each able to meet their needs in a relatively 
stable web of life. Newly introduced species  can damage the 
balance of an ecosystem.4 (p. 152) 
 
Human activities have significantly altered the biosphere, 
sometimes damaging or destroying natural habitats and causing 
ÔÈÅ ÅØÔÉÎÃÔÉÏÎ ÏÆ ÍÁÎÙ ÏÔÈÅÒ ÓÐÅÃÉÅÓȢ "ÕÔ ÃÈÁÎÇÅÓ ÔÏ %ÁÒÔÈȭÓ 
environments can have different impacts (negative and positive) 
for different living things. Typically, as human populations and per-
capita consumption of natural resources increase, so do the 
negative impacts on Earth unless the activities and technologies 
involved are engineered otherwise.4 (p. 196) 
 
Crosscutting Concepts: Patterns; Cause and effect; Systems and System 

Models; Energy and Matter; Stability and change 4 

6.L2U1.13 

Develop and use models to demonstrate the interdependence of 
organisms and their environment including biotic and abiotic 
factors. 
 
 

6.L2U1.14 

Construct a model that shows the cycling of matter and flow of 
energy in ecosystems. 
 
 

6.L2U1.16  

Construct an explanation  for how some cells use light energy 
through the process of photosynthesis. 
 
Construct an explanation for how some plant cells convert light energy 
into food energy.  

Plant  ÇÒÏ×ÔÈ ÃÁÎ ÃÏÎÔÉÎÕÅ ÔÈÒÏÕÇÈÏÕÔ ÔÈÅ ÐÌÁÎÔȭÓ ÌÉÆÅ ÔÈÒÏÕÇÈ 
production of plant matter in photosynthesis . Plants, algae 
(including phytoplankton), and many microorg anisms  use the 
energy from light to make sugars (food) from carbon dioxide  
from the atmosphere and water  through the process of 
photosynthesis, which also releases oxygen. These sugars can be 
used immediately or stored for growth or later use. 4  Radiation 
from the Sun provides the energy that enables plants containing 
chlorophyll  to make glucose through the process of 
photosynthesis. 2 
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Crosscutting Concepts: Energy and Matter; Scale, Proportion 
and Quantity; Systems and System Models; Patterns;  stability 
and change; cause and effect; structure and function4 
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Sixth Grade Connections to Other Academic Disciplines  
 
Life Science Connections to the Arizona Health Standards for Grade Band 6 to 8 
Strand 1: Comprehension of Health Promotion and Disease Prevention Concepts 

 Concept 1: Understand relationship between health behaviors and health; PO 1 analyze the relationship between healthy behaviors and 
personal health  

 Concept 3: Understanding personal health; PO 2 analyze how food provides energy and nutrients for growth and development, that nutrition 
requirements vary from person to person, and how food intake affects heath 

Strand 6: Use of Goal-Setting Skills to Enhance Health 
 Concept 2: Health-related goal setting; PO 1 develop a goal to adopt, maintain, or improve a personal health practice  

Strand 7: Ability to Practice Health-Enhancing Behaviors 
 Concept 2: Healthy practices and behaviors; PO 1 demonstrate healthy practices and behaviors that will maintain or improve the health of self 

and others 
 Concept 2: Healthy practices and behaviors; PO 2 demonstrate behaviors that avoid or reduce health risks to self and others  

Connection to the Arizona English Language Arts Standards for Sixth Grade 
 Use age-appropriate scientific texts and biographies to develop instruction surrounding the Reading Standards for Informational Text, the 

Reading Standards for Foundational Skills, and the Writing Standards. 
Connection to the Arizona Mathematics Standards for Sixth Grade 

 Standards for Mathematical Practice 

 Make sense of problems and persevere in solving them 

 Reason abstractly and quantitatively 

 Construct viable arguments and critique the reasoning of others 

 Model with mathematics 

 Use appropriate tools strategically 

 Attend to precision 

 Look for and make use of structure 

 Look for and express regularity in repeated reasoning 

 Ratios and Proportional Relationships  

 Understand ratio concepts and use ratio reasoning to solve problems 

 Expressions and Equations 

 Represent and analyze quantitative relationships between dependent and independent variable 

 Geometry  

 Solve mathematical problems and problems in real-world context involving area, surface area, and volume 

                                                                     See also Appendix 4 
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Seventh Grade: Focus on Patterns; Cause and Effect; Structure and Function  
 
By the end of seventh grade, students will explore how forces cause changes in motion and how energy is transferred in geologic, 
atmospheric, and environmental processes. In this grade level, Students investigate force  and motion in a wide variety of systems, model 
how heat energy drives cycles in weather and climate, and explain the structure and function of cells. how ecosystems maintain structure 
and stability.  Student investigations focus on collecting and making sense of observational data and measurements using the science and 
engineering practices: ask questions and define problems, develop and use models, plan and carry out investigations, analyze and 
interpret data, use mathematics and computational thinking, construct explanations and design solutions, engage in argument from 
evidence, and obtain, evaluate, and communicate information. While individual lessons may include connections to any of the crosscutting 
concepts, the standards in seventh grade focus on helping students understand phenomena though patterns, cause and effect, and 
structure and function.  It is suggested to use the metric system within measurement. 

Core Ideas for Knowing Science   Core Ideas for Using Science  

Physical Science 
P1: All matter in the Universe is made of very small particles. 
P2: Objects can affect other objects at a distance. 
P3: Changing the movement of an object requires a net force to be acting on it. 
P4: The total amount of energy in a closed system is always the same but can be transferred from one 

energy store to another during an event. 
Earth and Space Science 

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring 
×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ ÃÌÉÍÁÔÅȢ 

E2: The Earth and our solar system are a very small part of one of many galaxies within the Universe. 
Life Science  

L1: Organisms are organized on a cellular basis and have a finite life span. 
L2: Organisms require a supply of energy and materials for which they often depend on, or compete 

with, other organisms. 
L3: Genetic information is passed down from one generation of organisms to another. 
L4: The theory of Evolution is an explanation for seeks to make clear the unity and diversity of 

organisms, living and extinct. organisms.  
L4: The unity and diversity of organisms, living and extinct, is the result of evolution. 

 U1:  3ÃÉÅÎÃÅȬÓ The purpose of science is 
to find the cause or causes of 
phenomena in the natural world. 

        Scientific explanations, theories, and 
models are those that best fit the 
evidence available at a particular 
time. 

U2: The knowledge produced by science 
is used in engineering and 
technologies to solve problems 
and/or  create products. 

U3: Applications of science often have 
both positive and negative both 
positive and negative ethical, social, 
economic, and/or political 
implications. 

*Adapted from Working with Big Ideas in Science Education 2 
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Physical Sciences: Students will explore how cause and effect  how force and motion  take place within and between a wide 
variety of force and motion systems from forces on individual objects to the forces that shape our Earth.   

Physical Science Standards Learning Progressions, Key Terms, and Crosscutting 
Concepts 

7.P2U1.1   

Collect and analyze data  demonstrating how that how electromagnetic 
electric and magnetic forces can be attractive or repulsive and can vary in 
strength.  
 
 
 

Electric and magnetic (electromagnetic ) forces can be 
attractive or repulsive , and their sizes depend on the 
magnitudes of the charges, currents , or magnetic strengths 
involved and on the distances between the interacting objects. 
Gravitational forces are always attractive. There is a 
gravitational force  between any two masses, but it is very small 
except when one or both of the objects have large massɂfor 
example, Earth and the sun. Long-range gravitational interactions 
govern the evolution and maintenance of large-scale systems in 
space, such as galaxies or the solar system, and determine the 
patterns of motion within those structures. Forces that act at a 
distance (gravitational, electric, and magnetic) can be explained 
by force fields  that extend through space and can be mapped by 
their effect on a test object (a ball, a charged object, or a magnet, 
respectively).4 (pp. 117-118) 

On Earth, it [gravity ] results in everything being pulled down 
towards the center of the Earth. We call this downward 
attraction the weight of an object. The object pulls the Earth as 
much as the Earth pulls ÔÈÅ ÏÂÊÅÃÔȟ ÂÕÔ ÂÅÃÁÕÓÅ ÔÈÅ %ÁÒÔÈȭÓ mass is 
much bigger, we observe the resulting motion of the object, not of 
the Earth.2 (p. 21) 
 
 
Crosscutting Concepts: Patterns; Cause and effect; Scale, 
Proportion and Quantity; Systems and System Models; Stability 
and change; Structure and function 4 

 

7.P2U1.2 

Develop and use a model to predict how forces act on objects at a 
distance.  
 
 

7.P3U1.3 

Plan and carry out an investigation that can support an evidence-based 
explanation of how objects on Earth are affected by gravitational force.  
 
 
 
 
 

7.P3U1.4   

Commented [151]: Copied from working groups:  
6/28- Not found in P2 (working with big ideas) 
7/02 - The committee agrees this IS P2.  The essence 
of the standard is in Big Idea P2 and it is also part of 
the 6-8 progression documented in the Framework 

Commented [152]: Copied from working group: 
-6/28 committee recommends having this standard in 
both 6th and 7th 

Commented [153]: Moved from 6th to 7th 
 
Note: This will change the sequence of numbering for 
the rest of grade 4 standard. Please be aware of this 
change as you edit the draft standards document and 
compare it to the March 2018 DRAFT. 

Commented [154]: 6/14 committee - To address 
public concern, move to 8th grade  
       -(6/28 committee group recommends keeping this 
standard in 7th) 
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Use non-algebraic mathematics and computational thinking  to explain 
.Å×ÔÏÎȭÓ ÌÁ×Ó ÏÆ ÍÏÔÉÏÎȢ 
 
 
 

For any pair of interacting objects, the force exerted by the first 
object on the second object is equal in strength to the force that 
the second object exerts on the first  but in the opposite direction. 
The motion of an object is determined by the sum of the forces  
acting on it; if the total force on the object is not zero, its motion 
will change. The greater the mass of the object, the greater the 
force needed to achieve the same change in motion. For any given 
object, a larger force causes a larger change in motion. Forces on 
an object can also change its shape or orientation .. 4 (pp. 115-116) 

 

Crosscutting Concepts: Patterns; Cause and effect; Scale, 
Proportion and Quantity; Systems and System Models; Energy 
and Matter; Stability and change; Structure and function 4 

 
Earth and Space Sciences: Students develop an understanding of the results patterns of energy flow ing along with and matter 
ÃÙÃÌÉÎÇ ×ÉÔÈÉÎ ÁÎÄ ÁÍÏÎÇ ÔÈÅ %ÁÒÔÈȭÓ ÓÙÓÔÅÍs. role of heat energy in warming the Earth and driving cycles in weather and 
climate.    

 

Earth and Space Standards Learning Progressions, Key Terms, and Crosscutting 
Concepts 

7.E1U1.5  

Construct a model  that shows the cycling of matter and flow of energy in 
the atmosphere, hydrosphere, and geosphere.  
 
 

Earth processes are the result of energy  flowing and matter 
ÃÙÃÌÉÎÇ ×ÉÔÈÉÎ ÁÎÄ ÁÍÏÎÇ ÔÈÅ ÐÌÁÎÅÔȭÓ ÓÙÓÔÅÍÓȢ 4ÈÉÓ ÅÎÅÒÇÙ ÉÓ 
ÄÅÒÉÖÅÄ ÆÒÏÍ ÔÈÅ ÓÕÎ ÁÎÄ %ÁÒÔÈȭs hot interior. The energy that 
flows and matter that cycles produce chemical and All physical 
changes ÉÎ %ÁÒÔÈȭÓ ÍÁÔÅÒÉÁÌÓ ÁÎÄ ÌÉÖÉÎÇ ÏÒÇÁÎÉÓÍÓȢ 4 (p. 181) 

Radioactive decay  of material inside the Earth since it was 
formed is its internal source of energy . Radiation from the Sun 
provides the energy that enables plants containing chlorophyll to 
make glucose through the process of photosynthesis [Boundary: 
Not expected to teach photosynthesis in Earth, left in to show big 
picture]. 2 (p. 24) 

Crosscutting Concepts: Patterns; Cause and effect;  Systems 
and System Models; Energy and Matter;  Structure and function 
4 

Commented [155]: Is this paragraph necessary?  
Please review. 
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7.E1U1.6  

Analyze and interpret data  Construct a model to explain how on the 
distribution of fossils and rocks, continental shapes, and seafloor 
structures to provides evidence of the past plate motions.  
 
 
 

Plate tectonics  is the unifying theory that explains the past and 
ÃÕÒÒÅÎÔ ÍÏÖÅÍÅÎÔÓ ÏÆ ÔÈÅ ÒÏÃËÓ ÁÔ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÐÒÏÖÉÄÅÓ Á 
framework for understanding its geological history. Plate 
movements are responsible for most continental  and ocean floor 
features and for the distribution of most rocks  and minerals  
within %ÁÒÔÈȭÓ ÃÒÕÓÔ. Maps of ancient land and water  patterns, 
based on investigations of rocks and fossils , make clear how 
%ÁÒÔÈȭÓ ÐÌÁÔÅÓ ÈÁÖÅ ÍÏÖÅÄ ÇÒÅÁÔ ÄÉÓÔÁÎÃÅÓȟ ÃÏÌÌÉÄÅÄȟ ÁÎÄ ÓÐÒÅÁÄ 
apart. 4 (p. 183) 

Crosscutting Concepts: Patterns; Cause and effect; Scale, 
Proportion and Quantity; Systems and System Models; Energy 
and Matter; Stability and change; Structure and function 4 

7.E1U2.7  

Analyze and interpret data to construct an explanation  for how 
advances in the technology scientists use to predict weather and to explore 
Earth has evolved over time. has improved weather prediction. 
  
 

Weather  and climate  are influenced by interactions involving 
sunlight , the ocean, the atmosphere , ice, landforms, and living 
things. These interactions vary with latitude , altitude , and local 
and regional geography, all of which can affect oceanic and 
atmospheric flow patterns. Because these patterns are so 
complex, weather can be predicted only probabilistically.  
The ocean exerts a major influence on weather and climate by 
absorbing energy from the sun, releasing it over time, and 
globally redistributing it through ocean currents. Greenhouse 
gases in the atmosphere absorb and retain the energy radiated 
ÆÒÏÍ ÌÁÎÄ ÁÎÄ ÏÃÅÁÎ ÓÕÒÆÁÃÅÓȟ ÔÈÅÒÅÂÙ ÒÅÇÕÌÁÔÉÎÇ %ÁÒÔÈȭÓ ÁÖÅÒÁÇÅ 
surface temperature and keeping it habitable. 4 (p. 188) 

Crosscutting Concepts: Patterns; Cause and effect; Scale, 
Proportion and Quantity; Systems and System Models; Energy 
and Matter; Stability and change; Structure and function 4 

 
  

Commented [156]: Copied from working groups: 
 
6/14 committee: Move to 8th 
6/28 committee: keep in 7th 
 
Analyze and interpret data to construct an explanation 
for how technology has improved weather prediction. 
 
As per publicôs concerns. 
 
of how the technology scientists use to predict weather 
and to explore Earth has evolved over time. 
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Life Sciences: Students develop an understanding of how energy from the Sun is transferred through ecosystems and how 
ÏÒÇÁÎÉÓÍÓȭ ÉÎÔÅÒÎÁÌ ÓÔÒÕÃÔÕÒÅÓ ÁÎÄ ÐÒÏÃÅÓÓÅÓ ÍÁÉÎÔÁÉÎ ÈÏÍÅÏÓÔÁÓÉÓȢ Students develop an understanding of the structure and 
function of cells.  

Life Science Standards Learning Progressions, Key Terms, and Crosscutting 
Concepts 

7.L1U1.8  

Obtain, evaluate, and communicate information  to provide evidence that 
all living things are made of cells, cells come from existing cells, and cells are 
the basic structural and functional unit of all living things. 
 

All living organisms are made of one or more cells , which can 
be seen only through a microscope. All the basic processes of 
life are the results of what happens inside cells. Cells divide to 
replace aging cells and to make more cells in growth and in 
reproduction. Food is the energy source they need in order to 
carry out these and other functions. Some cells in 
multicellular organisms, as well as carrying out the functions 
that all cells do, are specialised; for example, muscle, blood 
and nerve cells carry out specific functions within the 
organism.  
 
Cells are often aggregated into tissues, tissues into organs, 
and organs into organ systems. In the human body, systems 
carry out such key functions as respiration, digestion, 
elimination of waste and temperature control. The circulatory 
system takes material needed by cells to all parts of the body 
and removes soluble waste to the urinary system. Stem cells, 
which are not specialised, are capable of repairing tissues by 
being programmed for different functions. Cells function best 
in certain conditions. Both single cell and multi-cellular 
organisms have mechanisms to maintain temperature and 
acidity within certain limits that enable the organism to 
survive.  2 (p. 26) 

 
Crosscutting Concepts: Patterns; Cause and effect; Scale, 
Proportion and Quantity; Systems and System Models; 
Stability and change; Structure and function 4 
 
 

7.L1U1.9 

Construct an explanation  to demonstrate the relationship between major cell 
structures and cell functions (plant and animal). 
 
  
 
 
 
 
 
 
 
 
 

7.L1U1.10  

Commented [157]: The life science standards have 
been moved from 6th to 7th and reorganized. Most 
wording has stayed the same. There was one addition 
of a standard to focus on systems of the body. 
 
One standard from this section was deleted: Obtain 
and evaluate information about devices developed to 
help humans maintain homeostasis. Delete 
Homeostasis is covered in a similar standard. 
 
 
7.L1U1.8 ï wording exactly the same 
 
Note: This will change the sequence of numbering for 
the rest of grade 4 standard. Please be aware of this 
change as you edit the draft standards document and 
compare it to the March 2018 DRAFT. 

Commented [158]: No change in wording. Moved from 
6th. 

Commented [159]: Added standard to address 
systems of the body (animal or human). 
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Develop and use a model to explain how cells, tissues, and organ systems 
maintain life (animals). 
 
 
 

All living things are made of cells.  Life is the quality that 
distinguishes living things - composed of living cells - from 
nonliving objects or those that have died.  While a simple 
definition of life can be difficult  to capture, all living things -
that is to say all organisms-can be characterized by common 
aspects of their structure and functioning. Organisms are 
complex, organized and built on a hierarchical foundation of 
elements and atoms, to cells and systems of individual 
organisms to species and populations living and interacting in 
complex ecosystems. Organisms range in composition from a 
single cell (unicellular microorganisms) to multicellular 
organisms, in which different groups of large number of cells 
work together to form systems of tissues and organs (e.g. 
circulatory, respiratory, nervous, musculoskeletal), that are 
specialized for particular functions. 
 
Organisms respond to stimuli from their environment and 
actively maintain their internal environment through 
homeostasis.   4 (p. 143) 

 
In most cases, the energy needed for life is ultimately derived 
from the sun through photosynthesis (although in some 
ecologically important cases, energy is derived from reactions 
involving inorganic chemicals in the absence of sunlight - e.g. 
chemosynthesis).  Plants, algae (including phytoplankton), 
and other energy-fixing microorganisms use sunlight, water 
and carbon dioxide to facilitate photosynthesis, which stores 
energy, forms plant matter, releases oxygen, and maintains 
ÐÌÁÎÔÓȭ ÁÃÔÉÖÉÔÉÅÓȢ 4 (p. 147) 
 

Crosscutting Concepts: Patterns; Cause and effect; Scale, 
Proportion and Quantity; Systems and System Models; Energy 
and Matter; Stability and change; Structure and function 4 

7.L1U1.11 

Explain  how organisms maintain internal stability and evaluate the effect of 
ÔÈÅ ÅØÔÅÒÎÁÌ ÆÁÃÔÏÒÓ ÏÎ ÏÒÇÁÎÉÓÍÓȭ ÉÎÔÅÒÎÁÌ ÓÔÁÂÉÌÉÔÙȢ 
 

7.L2U1.12 

Construct an explanation  for how some plant cells convert light energy into 
food energy. 
 
 

 

 

 

Commented [160]: Wording the same. Stayed in 7th 
but numbering changed due to re-organization.  
 
This standard takes the place of the other 
ñhomeostasisò standard. 

Commented [161]: Wording stayed the same. Moved 
from 6th to 7th. 
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Seventh Grade Connections to Other Academic Disciplines  
 
Life Science Connections to the Arizona Health Standards for Grade Band 6 to 8 
Strand 1: Comprehension of Health Promotion and Disease Prevention Concepts 

 Concept 1: Understand relationship between health behaviors and health; PO 1 analyze the relationship between healthy behaviors and 
personal health  

 Concept 3: Understanding personal health; PO 2 analyze how food provides energy and nutrients for growth and development, that nutrition 
requirements vary from person to person, and how food intake affects heath 

Strand 6: Use of Goal-Setting Skills to Enhance Health 
 Concept 2: Health-related goal setting; PO 1 develop a goal to adopt, maintain, or improve a personal health practice  

Strand 7: Ability to Practice Health-Enhancing Behaviors 
 Concept 2: Healthy practices and behaviors; PO 1 demonstrate healthy practices and behaviors that will maintain or improve the health of self 

and others 
 Concept 2: Healthy practices and behaviors; PO 2 demonstrate behaviors that avoid or reduce health risks to self and others  

Connection to the Arizona English Language Arts Standards for Seventh Grade 
 Use age-appropriate scientific texts and biographies to develop instruction surrounding the Reading Standards for Informational Text, the 

Reading Standards for Foundational Skills, and the Writing Standards. 
Connection to the Arizona Mathematics Standards for Seventh Grade 

 Standards for Mathematical Practice 

 Make sense of problems and persevere in solving them 

 Reason abstractly and quantitatively 

 Construct viable arguments and critique the reasoning of others 

 Model with mathematics 

 Use appropriate tools strategically 

 Attend to precision 

 Look for and make use of structure 

 Look for and express regularity in repeated reasoning 

 Statistics and Probability  

 Use random sampling to draw inferences about a population 

 Draw informal comparative inferences about two populations 

 Investigate chance processes and develop, use, and evaluate probability models 

See also Appendix 4 

  

Commented [162]: Per public comment and working 
group discussion this information will become an 
appendix in this document 

http://www.azed.gov/standards-practices/standardshealth/
http://www.azed.gov/standards-practices/k-12standards/english-language-arts-standards/
http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/
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Eighth Grade: Focus on Cause and Effect; Energy and Matter; Stability and Change 
 
By the end of eighth grade, students will describe how the constant interaction of stability and change and the process of cause and effect 
influence changes in the natural world. In this grade level Students will apply energy principles to chemical reactions, explore changes 
within the Earth and understand how genetic information is passed down to produce variation among the populations. Student 
investigations focus on collecting and making sense of observational data and measurements using the science and engineering practices: 
ask questions and define problems, develop and use models, plan and carry out investigations, analyze and interpret data, use 
mathematics and computational thinking, construct explanations and design solutions, engage in argument from evidence, and obtain, 
evaluate, and communicate information. While individual lessons may include connections to any of the crosscutting concepts, the 
standards in eighth grade focus on helping students understand phenomena through cause and effect, energy and matter and stability and 
change. It is suggested to use the metric system within measurement. 
 

Core Ideas for Knowing Science  Core Ideas for Using Science  

Physical Science 
P1: All matter in the Universe is made of very small particles. 
P2: Objects can affect other objects at a distance. 
P3: Changing the movement of an object requires a net force to be acting on it. 
P4: The total amount of energy in a closed system is always the same but can be transferred from one 

energy store to another during an event. 
Earth and Space Science 

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring 
×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ ÃÌÉÍÁÔe. 

E2: The Earth and our solar system are a very small part of one of many galaxies within the Universe. 
Life Science  

L1: Organisms are organized on a cellular basis and have a finite life span. 
L2: Organisms require a supply of energy and materials for which they often depend on, or compete 

with, other organisms. 
L3: Genetic information is passed down from one generation of organisms to another. 
L4: The theory of Evolution is an explanation for seeks to make clear the unity and diversity of 

organisms, li ving and extinct. organisms.  
L4: The unity and diversity of organisms, living and extinct, is the result of evolution. 

 U1:  3ÃÉÅÎÃÅȬÓ The purpose of science is 
to find the cause or causes of 
phenomena in the natural world. 

        Scientific explanations, theories, and 
models are those that best fit the 
evidence available at a particular 
time. 

U2: The knowledge produced by science 
is used in engineering and 
technologies to solve problems 
and/or  create products. 

U3: Applications of science often have 
both positive and negative both 
positive and negative ethical, social, 
economic, and/or political 
implications. 

*Adapted from Working with Big Ideas in Science Education 2 
 
 

 

 

Commented [SS163]: Revised in grade band, deleted 
here, based on feedback. 

Commented [SS164]: Group revised wording for clarity.  

Commented [SS165]: Core Idea revised to draft per 
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Physical Sciences: Students apply stability and change to explore chemical  properties of matter and chemical reactions to 
further understand energy and matter.  

 

Physical Science Standards Key concepts include but are not limited to: 

8.P1U1.1  

Develop and use a model  to demonstrate how that atoms and 
molecules can be combined or rearranged in chemical reactions to 
form new compounds with the total number of each type of atom 
conserved.  
 
 

All materials, anywhere in the universe, living and non-living, are made 
of a very large ÎÕÍÂÅÒÓ ÏÆ ÂÁÓÉÃ ȬÂÕÉÌÄÉÎÇ ÂÌÏÃËÓȭ ÃÁÌÌÅÄ atoms , of which 
there are about 100 different kinds. Substances made of only one kind of 
atom are called elements . Atoms of different elements can combine 
together to form a very large number of compounds . A chemical 
reaction  involves a rearrangement of the atoms in the reacting 
substances to form new substances, while the total amount of matter 
remains the same. The properties of different materials can be explained 
in terms of the behavior of the atoms and groups of atoms of which they 
are made. 2 (p. 20) 

 
Crosscutting Concepts: Patterns; Cause and effect; Scale, Proportion 
and Quantity; Systems and System Models; Energy and Matter; 
Stability and change;  Structure and function 4 

8.P1U1.2 

Develop solutions to problems based on chemical and physical 
properties of a substance.  Obtain and evaluate information 

regarding how scientists identify substances based on unique physical 
and chemical properties. 
 

8.P4U1.3  

Construct an explanation  on how energy can be transferred from 
one energy store to another.  
 
 

Energy can be stored by lifting an object higher above the ground. When 
it is released and falls, this energy is stored in its motion . When an object 
is heated it has more energy than when it is cold. An object at a higher 
temperature heats the surroundings or cooler objects in contact with it 
until they are all at the same temperature. How quickly this happens 
depends on the kind of material which is heated and on the materials 
between them (the extent to which they are thermal insulators or 
conductors ). The chemicals in the cells of a battery  store energy which 
is released when the battery is connected so that an electric current  
flows, transferring  energy  to other components in the circuit  and on to 
the environment. Energy can be transferred by radiation , as sound in air 
or light in air or a vacuum . Many processes and phenomena are 
described in terms of energy exchanges, from the growth of plants to 

8.P4U1.4 

Develop and use mathematical models to explain Evaluate  how 
energy affects wave characteristics and interactions. using 
mathematical models .  
 

Commented [168]: Major re-wording of this standard. 
 
Old version: Obtain and evaluate information regarding 
how scientists use technology to identify substances 
based on unique physical and chemical properties. 
 
Some standards moved from one grade to the next:  
Note: This will change the sequence of numbering for 
the rest of grade 4 standard. Please be aware of this 
change as you edit the draft standards document and 
compare it to the March 2018 DRAFT. 
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the weather. The transfer of energy in making things happen almost 
always results in some energy being shared more widely, heating more 
atoms  and molecules  and spreading out by conduction or radiation. The 
process cannot be reversed and the energy of the random movement of 
particles cannot as easily be used. Thus, some energy is dissipated . 2 (p. 

23) 

A simple wave has a repeating pattern with a specific wavelength, 
frequency, and amplitude . 4 (p. 132) 

 
 
Crosscutting Concepts: Patterns; Cause and effect; Scale, Proportion 
and Quantity; Systems and System Models; Energy and Matter; 
Stability and change;  Structure and function 4 

8.P4U2.5 

Develop a solution  to increase efficiency when transferring energy 
from one source to another. 
 
 

 
Earth and Space Sciences: Students explore natural and human -induced cause-and-effect changes in Earth systems over time.  

Earth and Space Standards Key concepts include but are not limited to: 

8.E1U1.6  

Analyze and interpret data  Develop and use a model of 
ÁÂÏÕÔ ÔÈÅ %ÁÒÔÈȭÓ ÇÅÏÌÏÇÉÃÁÌ ÃÏÌÕÍÎ to communicate  relative 
ages of rock layers and fossils.  
 
 

Plate tectonics  is the unifying theory that explains the past and current 
ÍÏÖÅÍÅÎÔÓ ÏÆ ÔÈÅ ÒÏÃËÓ ÁÔ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÐÒÏÖÉÄÅÓ Á ÆÒÁÍÅ×ÏÒË ÆÏÒ 
understanding its geological history. Plate movements are responsible for most 
continental  and ocean floor features  and for the distribution of most rocks  
and minerals  ×ÉÔÈÉÎ %ÁÒÔÈȭÓ crust . Maps of ancient land and water patterns, 
ÂÁÓÅÄ ÏÎ ÉÎÖÅÓÔÉÇÁÔÉÏÎÓ ÏÆ ÒÏÃËÓ ÁÎÄ ÆÏÓÓÉÌÓȟ ÍÁËÅ ÃÌÅÁÒ ÈÏ× %ÁÒÔÈȭÓ ÐÌÁÔÅÓ ÈÁÖÅ 
moved great distances, collided, and spread apart. 4 (p. 183) 
 
Some natural hazards  are preceded by geological activities that allow for 
reliable predictions ; others occur suddenly, with no notice, and are not yet 
predictable.  By tracking the upward movement of magma, for example, 
volcanic eruptions can often be predicted with enough advance warning to 
allow neighboring regions to be evacuated.  Earthquakes, in contrast, occur 
suddenly; the specific time, day, or year cannot be predicted.  However, the 
history of earthquakes in a region and the mapping of fault lines can help 
forecast the likelihood of future events.  Finally, satellite monitoring of weather 

8.E1U3.7  

Obtain, evaluate, and communicate  information about 
technologies that use data and historical patterns to predict 
natural hazards and other geological events. 
 
 
 

8.E1U3.8  
Commented [171]: It was discussed that this standard 
is very similar to 7.E1U2.6 
 
It was decided the top was ok to have in both grade 
levels. 
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Construct and support an argument  about how human 
consumption of limited resources impacts the geobiosphere. 
 
 

patterns, along with measurements from land, sea, and air, usually can identify 
developing severe weather and lead to its reliable forecast.  4 (p. 193) 
 
Evolution  ÉÓ ÓÈÁÐÅÄ ÂÙ %ÁÒÔÈȭÓ ÖÁÒÙÉÎÇ ÇÅÏÌÏÇÉÃÁÌ ÃÏÎÄÉÔÉÏÎÓȢ 3ÕÄÄÅÎ ÃÈÁÎÇÅÓ 
in conditions (e.g., meteor impacts, major volcanic eruptions ) have caused 
mass extinctions , but these changes, as well as more gradual ones, have 
ultimately allowed other life forms to flourish. The evolution and proliferation 
of living things over geological time have in turn changed the rates of 
weathering  and erosion  ÏÆ ÌÁÎÄ ÓÕÒÆÁÃÅÓȟ ÁÌÔÅÒÅÄ ÔÈÅ ÃÏÍÐÏÓÉÔÉÏÎ ÏÆ %ÁÒÔÈȭÓ 
soils and atmosphere , and affected the distribution of water in the 
hydrosphere . 4 (p. 190) 
 

Human activities have significantly altered the biosphere , sometimes 
damaging or destroying natural habitats  and causing extinction  of many other 
ÓÐÅÃÉÅÓȢ "ÕÔ ÃÈÁÎÇÅÓ ÔÏ %ÁÒÔÈȭÓ ÅÎÖÉÒÏÎÍÅÎÔ ÃÁÎ ÈÁÖÅ ÄÉÆÆÅÒÅÎÔ ÉÍÐÁÃÔÓ 
(negative and positive) for different living things.  Typically, as human 
populations and per -capita consumption  of natural resources  increase, so 
do the negative impacts on Earth unless the activities and technologies involved 
are engineered otherwise.  
 
Crosscutting Concepts: Patterns; Cause and effect; Scale, Proportion and 
Quantity; Systems and System Models; Energy and Matter; Stability and 
change; Structure and function 4 

8.E1U2.9 

Construct an explanation for how scientists predict weather 
and explore Earth with technology that has evolved over time.  
Complimentary standard:  

 
Life Sciences: Students develop an understanding of patterns and how genetic information is passed from generation to 
generation. They also develop the understanding of how traits within populations change over time.  

Life Science Standards Key concepts include but are not limited to: 

8.L3U1.9  

Explain  how the transfer of genetic information from each 
parent to produces variations in offspring that are inherited or 
from mutations. 
 
Construct an explanation  of how genetic variations occur in 
offspring through the inheritance of traits or through 
mutations.  

Genes are located in the chromosomes  of cells , with each chromosome pair 
containing two variants of each of many distinct genes. Each distinct gene 
chiefly controls the production of a specific protein , which in turn affects the 
traits  of the individual (e.g., human skin color results from the actions of 
proteins that control the production of the pigment melanin). Changes 
(mutations ) to genes can result in changes to proteins, which can affect the 
structures and functions of the organism and thereby change traits. Sexual 

Commented [172]: It was discussed that looking at the 
impact on the geosphere does not connect as well as 
looking at impacts on the biosphere.  By changing to 
the biosphere, this standard now correlates with the 
Life Science standards related to natural selection. 
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 reproduction  provides for transmission of genetic information to offspring 
through egg and sperm  cells . These cells, which contain only one chromosome 
ÏÆ ÅÁÃÈ ÐÁÒÅÎÔȭÓ ÃÈÒÏÍÏÓÏÍÅ ÐÁÉÒȟ ÕÎÉÔÅ ÔÏ ÆÏÒÍ Á ÎÅ× ÉÎÄÉÖÉÄÕÁÌ ɉÏÆÆÓÐÒÉÎÇɊȢ 
4ÈÕÓ ÏÆÆÓÐÒÉÎÇ ÐÏÓÓÅÓÓ ÏÎÅ ÉÎÓÔÁÎÃÅ ÏÆ ÅÁÃÈ ÐÁÒÅÎÔȭÓ ÃÈÒÏÍÏÓÏÍÅ ÐÁÉÒ 
(forming a new chromosome pair). Variations of inherited  traits  between 
parent and offspring arise from genetic differences that result from the subset 
of chromosomes (and therefore genes) inherited or (more rarely) from 
mutations. (Boundary: The stress here is on the impact of gene transmission in 
reproduction, not the mechanism.) 4 (pp. 158-159) 
 
In sexually reproducing organisms, each parent contributes half of the genes 
acquired (at random) by the offspring. Individuals have two of each 
chromosome and hence two alleles  of each gene, one acquired from each 
parent. These versions may be identical or may differ from each other. In 
addition to variations that arise from sexual reproduction, genetic information 
can be altered because of mutations. Though rare, mutations may result in 
changes to the structure and function of proteins. Some changes are beneficial, 
others harmful, and some neutral to the organism . 4 (p. 160) 
 
Crosscutting Concepts: Patterns; Cause and effect; Scale, Proportion and 
Quantity; Systems and System Models; Energy and Matter; Stability and 
change; Structure and function 4 

8.L3U3.10 

Communicate how advancements in technology have 
furthered the field of genetic research and use evidence to 
support an argument about the positive and negative effects of 
genetic research on human lives.   
 

8.L4U1.11  

Develop and use a model to explain how natural selection 
may lead to increases and decreases of specific traits in 
populations over time. 
 
 
 

Genetic variations among individuals in a population give some individuals an 
advantage in surviving and reproducing in their environment. This is known as 
natural selection . It leads to the predominance of certain traits in a population 
and the suppression of others. In artificial selection , humans have the capacity 
to influence certain characteristics of organisms by selective breeding. One can 
choose desired parental traits determined by genes, which are then passed on 
to offspring. 4 (p. 164) 
Adaptation  by natural selection acting over generations is one important 
process by which species change over time in response to changes in 
environmental conditions. Traits that support successful survival and 
reproduction in the new environment become more common; those that do not 
become less common. Thus, the distribution of traits in a population changes. In 
separated populations with different conditions, the changes can be large 
enough that the populations, provided they remain separated (a process called 
reproductive isolation), evolve to become separate species. 4 (p. 165) 

8.L4U1.12 

Obtain and communicate evidence  on the processes by 
which a species may change adapt over time in response to 
environmental conditions.  
 

Commented [SS176]: Group agreed that the word adapt 
is the correct wording following processes. 
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Gather and communicate evidence on how the process of 
natural selection provides an explanation of how new species 
can evolve. 
 
 
 
 

Biodiversity is the wide range of existing life forms that have adapted to the 
variety of conditions on Earth, from terrestrial to marine ecosystems. 
Biodiversity includes genetic variation within a species, in addition to species 
variation in different habitats and ecosystem types (e.g., forests, grasslands, 
×ÅÔÌÁÎÄÓɊȢ #ÈÁÎÇÅÓ ÉÎ ÂÉÏÄÉÖÅÒÓÉÔÙ ÃÁÎ ÉÎÆÌÕÅÎÃÅ ÈÕÍÁÎÓȭ ÒÅÓÏÕÒÃÅÓȟ ÓÕÃÈ as 
food, energy, and medicines, as well as ecosystem services that humans rely 
onɂfor example, water purification and recycling. 4 (p. 167) 

 

Crosscutting Concepts: Patterns; Cause and effect; Scale, Proportion and 
Quantity; Systems and System Models; Energy and Matter; Stability and 
change; Structure and function 4 

 

 

Commented [SS177]: {ǘŀƴŘŀǊŘ ŀŘŘŜŘ ǘƻ ŘǊŀŦǘ ǇŜǊ !{¢!Ωǎ 
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Eighth Grade Connections to Other Academic Disciplines 

 
Life Science Connections to the Arizona Health Standards for Grade Band 6 to 8 
Strand 1: Comprehension of Health Promotion and Disease Prevention Concepts 

 Concept 1: Understand relationship between health behaviors and health; PO 1 analyze the relationship between healthy behaviors and 
personal health  

 Concept 3: Understanding personal health; PO 2 analyze how food provides energy and nutrients for growth and development, that nutrition 
requirements vary from person to person, and how food intake affects health 

Strand 6: Use of Goal-Setting Skills to Enhance Health 
 Concept 2: Health-related goal setting; PO 1 develop a goal to adopt, maintain, or improve a personal health practice  

Strand 7: Ability to Practice Health-Enhancing Behaviors 
 Concept 2: Healthy practices and behaviors; PO 1 demonstrate healthy practices and behaviors that will maintain or improve the health of self 

and others 
 Concept 2: Healthy practices and behaviors; PO 2 demonstrate behaviors that avoid or reduce health risks to self and others  

Connection to the Arizona English Language Arts Standards for Eighth Grade 
 Use age-appropriate scientific texts and biographies to develop instruction surrounding the Reading Standards for Informational Text, the 

Reading Standards for Foundational Skills, and the Writing Standards. 
Connection to the Arizona Mathematics Standards for Eighth Grade 

 Standards for Mathematical Practice 

 Make sense of problems and persevere in solving them 

 Reason abstractly and quantitatively  

 Construct viable arguments and critique the reasoning of others 

 Model with mathematics 

 Use appropriate tools strategically 

 Attend to precision 

 Look for and make use of structure 

 Look for and express regularity in repeated reasoning 

 Expressions and Equations  

 Understand the connections between proportional relationships, lines, and linear equations 

 Functions 

 Use functions to model relationships between quantities 

 Statistics and Probability  

 Investigate patterns of association in bivariate data 

 Investigate chance processes and develop, use, and evaluate probability models                                See also Appendix 4 

  

Commented [178]: Per public comment and working 
group discussion this information will become an 
appendix in this document 
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Distribution of the Grades 6 -8 Standards 

 U1: Scientists explain phenomena using 
evidence obtained from observations 
and or scientific investigations.  
Evidence may lead to developing 
models and or theories to make sense of 
phenomena.  As new evidence is 
discovered, models and theories can be 
revised.   

U2: The knowledge 
produced by science is used 
in engineering and 
technologies to create 
products. 

U3: Applications of science 
often have both positive 
and negative ethical, social, 
economic, and political 
implications. 

P1: All matter in the Universe is made of very small particles. 6.P1U1.1 
6.P1U1.2 

6.P1U1.3 
8.P1U1.1 
8.P1U1.2 

  

P2: Objects can affect other objects at a distance. 7.P2U1.1 6.P2U1.4 
7.P2U1.2  

  

P3: Changing the movement of an object requires a net force to be acting on 
it. 

 7.P3U1.3 
7.P3U1.4 

  

P4: The total amount of energy in a closed system is always the same but 
can be transferred from one energy store to another during an event. 

8.P4U1.3 
8.P4U1.4 

 6.P4U2.5 
8.P4U2.5  

 

     

E1: The composition of the Earth and its atmosphere and the natural and 
ÈÕÍÁÎ ÐÒÏÃÅÓÓÅÓ ÏÃÃÕÒÒÉÎÇ ×ÉÔÈÉÎ ÔÈÅÍ ÓÈÁÐÅ ÔÈÅ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÁÎÄ ÉÔÓ 
climate. 

6.E1U1.6 
8.E1U1.6  
 

7.E1U1.5  
7.E1U1.6 

7.E1U2.7 
8.E1U2.7 
8.E1U2.9 

8.E1U3.7 
8.E1U3.8 
 

E2: The Earth and our solar system are a very small part of one of many 
galaxies within the Universe. 

6.E2U1.7 
6.E2U1.10 

6.E2U1.8 
6.E2U1.9 

  

     

L1: Organisms are organized on a cellular basis and have a finite life span. 7.L1U1.11 7.L1U1.8 
7.L1U1.9 
7.L1U1.10 

  

L2: Organisms require a supply of energy and materials for which they 
often depend on, or compete with, other organisms. 

7.L2U1.12 6.L2U1.12 
6.L2U1.13 
6.L2U1.14 

 6.L2U3.11 
6.L2U3.12 

Commented [SS179]: A group of multilevel science 
experts struggled to reach consensus on U1 and U2 in 
application to the standard, therefore the field would have 
similar struggles. By combining these, it helps to build depth 
to the standard instead of limiting the knowledge of a 
particular standard to U1 or U2. 
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L3: Genetic information is passed down from one generation of organisms 
to another. 

8.L3U1.9   8.L3U3.10 

L4: The theory of Evolution is an explanation for seeks to make clear the unity and 
diversity of organisms, living and extinct. organisms.  
 

L4: The unity and diversity of organisms, living and extinct, is the result of 
evolution. 
 
 

 8.L4U1.11 
8.L4U1.12 

  

Commented [SS180]: Group revised wording for clarity.  
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High School Science Standards 
In Arizona, students are required to take 3 credits of high school science to meet graduation requirements, but there is no mandatory 
course sequence across the state. Because of this, the high school standards are written at two levels: essential and plus.  

 All high school essential standards (HS) should be learned by every high school student regardless of the 3-credit course sequence 
they take.  The full set of high school (HS) essential standards should be taught over that 3-year period. Essential High School 
Science Standards are designed to provide opportunities for students to develop understanding of all 14 core ideas (see page 4) 
across three credits of high school science.  

 The High School Plus (HS+) standards are designed to enhance the rigor of 
general science courses by extending the essential standards within chemistry 
(HS+C), physics (HS+Phy), earth and space sciences (HS+E), or biology (HS+B) 
to prepare students for entry level college courses.  

Throughout grades K through 8, students are engaged in multiple science and 

engineering practices (formerly known as the scientific method) as they gather 
information to answer their questions or solve design problems, reason about how 
the data provide evidence to support their understanding, and then communicate 
their understanding of phenomena in physical, earth and space, and life science 
(knowing science). The High School standards continue this pattern, and educators 
should seek ways to integrate the science and engineering practices, as students apply 
their knowledge of core ideas to understand how scientists continue to build an 
understanding of phenomena and see how people are impacted by natural 
phenomena or to construct solutions (using science). The crosscutting concepts 
support their understanding of patterns, cause and effect relationships, and systems 
thinking as students make sense of phenomena in the natural and designed worlds.  In 
all disciplines, educators should incorporate scientific measurement skills 
appropriate to that discipline such as the international system of units, scientific 
notation, conversion factors, and significant figures, as well as the importance of 
scientific research and peer review. It is suggested to use the metric system for 
measurement, as most scientific tools utilize the metric system. 
 
 
The organization of the standards within this document does not indicate instructional sequence or importance. Decisions about 
curriculum and instruction are made locally by individual school districts and classroom teachers; these standards can be sequenced, 
combined, or integrated with other content areas to best meet the local curriculum or student needs (See Appendices 4 and 5). 
Suggestions for learning progressions,  key terms, crosscutting concepts, and connections to other content area standards are included to 
assist teachers when implementing the Science Standards and are not intended to be the minimum or maximum content limits. It is 
suggested to use the metric system for measurement, as most scientific tools utilize the metric system. 
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science and engineering practices. 
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