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Content Area Standards Structure 

The overall structure of Nebraska’s College and Career Ready Standards for Science (CCR-Science) reflects the two-tier structure 
common across all Nebraska content area standards. The two levels within the structure include standards and indicators. The 
standards are broad, overarching content-based statements that describe the basic cognitive, affective, or psychomotor 
expectations of student learning. The standards, across all grade levels, reflect long-term goals for learning. Indicators further describe 
what students must know and be able to do to meet the standard. These performance-based statements provide clear expectations 
related to student learning in each content area. Additionally, indicators provide guidance related to the assessment of student 
learning. This guidance is articulated by including assessment boundary statements.  

The CCR-Science standards describe the knowledge and skills that students should learn, but they do not prescribe particular 
curriculum, lessons, teaching techniques, or activities. Standards describe what students are expected to know and be able to do, 
while the local curriculum describes how teachers will help students master the standards. A wide variety of instructional resources may 
be used to meet the state content area standards. Decisions about curriculum and instruction are made locally by individual school 
districts and classroom teachers. The Nebraska Department of Education provides guidance related to high-quality instructional 
materials selection and implementation. Please visit the Nebraska Instructional Materials Collaborative.  

 In addition to a common structure for content area standards, a consistent numbering system is used for content area standards. The 
numbering system is as follows: 

 
  

https://nematerialsmatter.org/
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Content Area Standards Overview  

Nebraska Revised Statute 79-760.01 requires the State Board of Education to adopt measurable academic content standards for the 
areas of reading, writing, mathematics, science, and social studies. Standards describe grade-level expectations for given content 
areas and provide a framework upon which Nebraska districts develop, establish, and implement curriculum. For effective teaching 
and learning to occur, the content area standards should drive local decisions related to instructional materials, resources, and interim, 
formative, and summative assessments.  

The Nebraska Department of Education has identified quality criteria in the development of content area standards. These criteria 
ensure that standards are grounded in a strong research base of human cognition, motivation, and teaching and learning and 
describe essential knowledge and skills for college, career, and civic readiness. The revised science standards, written by teams of 
Nebraska educators and reviewed by local and national experts, were developed with the following indicators of quality:   

Measurable: Standards provide benchmarks against which student progress toward learning goals can be measured.  

Appropriately challenging: Standards must build in complexity so that by the end of grade 12, students are prepared for 
postsecondary education and the workforce.  

Connected: Student learning is most effective when it connects knowledge and skills to related topics and authentic applications.  

Clearly worded: Content area standards must effectively communicate what students should know and be able to do.  

Scaffolded: Indicators in the Nebraska content area standards scaffold student learning by sequencing connected knowledge and 
skills across grades so that students build and deepen understanding and ability over time.  

Specific: Specificity assures that the language used in standards and indicators is sufficiently detailed to be accurately interpreted by 
educators 

Organization and Structure of College and Career Ready Standards for Science (CCR-Science) 

Nebraska’s College and Career Ready Standards for Science (CCR-Science) are organized by grade level for grades K-8 and by 
grade span in high school. K-5 standards are organized to reflect the developmental nature of learning for elementary students and 
attend to the learning progressions that build foundational understandings of science. By the time students reach middle school 
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(Grades 6-8), they build on this foundation in order to develop more sophisticated understandings of science concepts through high 
school. The topic progression for the CCR-Science standards is included in Appendix A: Topic Progression. 

Within each grade level/span the standards are organized around topics, and each standard addresses one topic. Each CCR-Science 
standard begins with the common stem: “Gather, analyze, and communicate…” This stem highlights long-term learning goals 
associated with rigorous science standards and provides guidance for high quality classroom instruction. To facilitate high-quality 
instruction, students actively gather evidence from multiple sources related to the topics. Evidence is carefully analyzed in order to 
describe and explain natural phenomena, and then, students communicate their understanding of the content using a variety of tools 
and strategies. It is important to note that while topics are introduced in a spiraled model, they are connected, and deeper 
understanding at subsequent grade levels and spans requires foundational understanding of multiple topics. 

The indicators reflect the three dimensions of science learning outlined in A Framework for K-12 Science Education1. Each CCR-Science 
indicator includes a disciplinary core idea, a crosscutting concept (underline), and a science and engineering practice (bold). 

Disciplinary Core Ideas (DCI) 

The disciplinary core ideas are the focused, limited set of science ideas identified in the Framework as necessary for ALL students 
throughout their education and beyond their K-12 school years to achieve scientific literacy. The limited number of disciplinary core 
ideas allows more time for students and teachers to engage in the science and engineering practices as they deeply explore science 
ideas. To allow students to continually build on and revise their knowledge and abilities, the disciplinary core ideas are built on 
developmental learning progressions (Appendix A).  

Crosscutting Concepts (CCC) 

The crosscutting concepts are used to organize and make sense of disciplinary core ideas. They serve as tools that bridge disciplinary 
boundaries and deepen understanding of science content. With grade-appropriate proficiency, students are expected to use 
patterns (cause and effect, scale, proportion, and quantity), systems and system models (energy and matter, structure and function) 
and stability and change as they gather, analyze, and communicate scientific understanding. These crosscutting concepts provide 
structure for synthesizing knowledge from various fields into a coherent and scientifically based view of the world.  
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Science and Engineering Practices (SEP) 

The science and engineering practices are used by students to demonstrate understanding of the disciplinary core ideas and 
crosscutting concepts. Engaging in the practices of science and engineering helps students understand the wide range of 
approaches used to investigate natural phenomena and develop solutions to challenges. Students are expected to demonstrate 
grade-appropriate proficiency in asking questions and defining problems, developing and using models, planning and carrying out 
investigations, analyzing and interpreting data, using mathematics and computational thinking, constructing explanations and 
designing solutions, engaging in argument from evidence, and obtaining, evaluating, and communicating information as they gather, 
analyze, and communicate scientific information.   

 Each science indicator focuses on one crosscutting concept and one science and engineering practice as an example to guide 
assessment. Curriculum, instruction, and assessment should reflect authentic science practice and be phenomena-based. Furthermore, 
curriculum, instruction, and assessment should use crosscutting concepts and science and engineering practices that go beyond what 
is stated in the indicator to better reflect authentic science practice. Utilizing the range of SEPs and CCCs will support deeper learning 
and greater understanding of the DCIs. 

The following table lists the disciplinary core ideas, crosscutting concepts, and science and engineering practices: 
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
• Asking Questions and Defining 

Problems 
• Developing and Using Models 
• Planning and Carrying Out 

Investigations 
• Analyzing and Interpreting Data  
• Using Mathematics and 

Computational Thinking 
• Constructing Explanations and 

Designing Solutions 
• Engaging in Argument from 

Evidence 
• Obtaining, Evaluating, and 

Communicating Information 

LS1:  From Molecules to Organisms:   
          Structures and Processes 
LS2:  Ecosystems: Interactions, Energy,  
          and Dynamics 
LS3:  Heredity: Inheritance and Variation of  
          Traits 
LS4:  Biological Evolution: Unity & Diversity 
PS1:  Matter and Its Interactions 
PS2:  Motion and Stability: Forces and  
          Interactions 
PS3:  Energy 
PS4:  Waves and Their Applications in  
          Technologies for Information Transfer 
ESS1: Earth’s Place in the Universe 
ESS2: Earth’s Systems 
ESS3: Earth and Human Activity 
ETS1: Engineering Design 

Patterns 

Cause and Effect  

Scale, Proportion, and Quantity 

Systems and System Models 

Energy and Matter 

Structure and Function 

Stability and Change 
A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washington, DC: The National Academies Press, 2012. 

Icon Titles & Descriptions 

Nebraska Connections   

Opportunities to teach science using topics directly relevant to our state (e.g., Ogallala Aquifer, agriculture, Nebraska-specific flora 
and fauna, Nebraska’s rich geologic history, etc.) are listed throughout the CCR-Science standards as “Nebraska Connections.” These 
connections allow educators to use local, regional, and state-specific contexts for teaching, learning, and assessment. Educators 
should use these as recommendations for investigation with students. Additionally, assessment developers have the opportunity to use 
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the Nebraska contexts to develop Nebraska-specific examples or scenarios from which students would demonstrate their general 
understanding. This approach provides the opportunity for educators to draw upon Nebraska’s natural environment and rich history 
and resources in engineering design and scientific research to support student learning.  

Educator Support & Resources 

Implementation 

Effective science teaching, learning, and assessments should integrate disciplinary core ideas, crosscutting concepts, and science and 
engineering practices. Integration of the three dimensions will allow students to explain scientific phenomena, engage in sensemaking, 
design solutions to problems, and build a foundation upon which they can continue to learn and be able to apply science knowledge 
and skills within and outside the K-12 education arena. While each indicator incorporates the three dimensions, this alone does not 
drive student outcomes. Ultimately, student learning depends on how the standards are translated to instructional practices. 

To support educators while they explore and implement content standards, the Nebraska Department of Education has developed 
the Content Area Standards Implementation Framework. The Framework is based on implementation science and includes stages from 
“Exploration” to “Deep Implementation,” the types of work and activities associated with each stage, and roles of educators in 
ensuring successful implementation. The goal of the framework is to guide the alignment of standards, instruction, materials, and 
assessment to create a coherent system of learning.  

Phenomenon-based Instruction 

Three-dimensional instruction offers authentic learning experiences when students engage in describing and explaining the natural 
world. This involves focusing the conceptual learning on anchoring and investigative phenomena to better comprehend their 
observations. Students utilize evidence in the sensemaking process to build concepts in their minds. Phenomena are natural, 
observable events that we can explain or predict using our science knowledge (the singular form of phenomena is phenomenon).  

 Teachers are encouraged to adopt phenomenon-based instruction to fully engage students in three-dimensional science learning. 
This method can be summarized in three steps:  
1. Introduce a new unit or concept with a phenomenon: Start by presenting a phenomenon that is relevant to students' lives. This 

engages them in asking questions about their observations and fosters a desire to learn more. Many teachers already use this 
approach by introducing new units or concepts with tangible examples such as pictures, videos, demonstrations, or laboratory 
experiences.  

https://www.education.ne.gov/science/standards-and-supporting-documents/#1605295932218-b31707e6-e35e
https://www.education.ne.gov/contentareastandards/content-area-standards-implementation/
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2. Engaging in science and engineering practices: Provide opportunities for students to gather and reason about information to 
explain the phenomenon. Sensemaking represents a shift in science instruction where teachers refrain from giving students direct 
answers. Instead, they should offer multiple opportunities for students to explore the phenomenon individually and in groups, while 
scaffolding their learning. This approach supports students in developing an understanding of scientific concepts and constructing 
their own explanations for the phenomenon.  

3. Communicating understanding: Ensure students have multiple opportunities to articulate their thinking about why the phenomenon 
occurs. To deepen their understanding, check that student explanations progress from simple descriptions of what they observe to 
more complex explanations and predictions of what they think is happening with the phenomenon.  

Throughout this process, teachers should not provide direct answers about the phenomenon. Instead, they should facilitate 
experiences that help students reach an appropriate understanding. Often, this involves engaging students in scientific arguments 
where they challenge each other's claims and explanations using their observations and collected evidence. 

Teacher Guides 

The Teacher Guides were created to provide guidance for developing effective instruction aligned to Nebraska’s College and Career 
Ready Science Standards.  They are intended to support teachers, administrators, science specialists, ESU’s, instructional coaches, 
parents, and other stakeholders as they plan instruction and assessment at a local level. 

The Teacher Guides are meant as a resource document which unwraps the indicators to support teacher’s understanding of the 
standards. They are not meant to be used by students, and therefore they are not written in student-friendly language. 

Nebraska Science Classroom Formative Task Repository 

The Nebraska Science Classroom Formative Task Repository is a collection of K-12 formative tasks aligned to the indicator level of the 
standards. Tasks were developed by Nebraska educators and cover the breadth of the standards giving students an opportunity to 
provide evidence of what they can know and can do related to that standard. 

Graduation Requirements 

The high school life science, physical science, and Earth and space science standards are intended for ALL students to have learned 
by the end of 30 credit hours of high school science courses. 

https://www.education.ne.gov/science/standards-and-supporting-documents/%22%20/l%20%221605295932218-b31707e6-e35e
https://www.education.ne.gov/science/standards-and-supporting-documents/%22%20/l%20%221605295932218-b31707e6-e35e
https://www.education.ne.gov/assessment/nscas-science/#1581451433686-8b99f443-109b
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Rule 10 

003.05 Graduation Requirements. Each high school must require from grades nine through twelve at least 200 credit hours for 
graduation, for which at least 80 percent must be from the core curriculum. The number of credit hours given for a course may 
be less than the number of instructional units and may be increased up to 25 percent above the number of instructional units. 

003.05A3 Science. Thirty credit hours of science with course content that includes biological, earth/space, and physical 
science concepts with corresponding science inquiry skills and laboratory experience. 

Course examples that offer the scope and sequence to include all three domains are included in Appendix B: HS Integrated Science 
Course Model. 

High School Plus Standards (HSP)  

The High School Plus (HSP) standards represent advanced science topics designed to enhance the rigor of general science curricula or 
supplement additional advanced science courses. The standards were developed using postsecondary syllabi from entry level science 
courses for science majors (e.g., UNL LIFE 120, CHEM 109). Introducing the content to high school students will scaffold their learning 
providing a bridge between high school science coursework and postsecondary level coursework. If the indicator includes HSP, it is a 
plus standard which is supplemental. 
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Explanation of the Teacher’s Guide to the Nebraska CCR-Science Standards 

Standard Code [Content Area].[Grade Level].[Topic].[Standard] 

The standard description is listed here to give broader context to this and other indicators in the standard. The standard description 
articulates the core ideas and theme. Standards represent significant areas of learning within grade-level progressions and content 
areas. Each standard introduction is an orientation for the teacher in order to provide an overall view of the concepts needed for 
foundational understanding. 

Indicator Code [Content Area].[Grade Level].[Topic].[Standard].[Indicator]  

Within each standard are indicators. The indicator is listed here as found in the CCR-Science Standards. Indicators in the CCR-Science 
Standards are written as student performance expectations that describe what students must know and be able to do by the end of 
an instructional sequence. An indicator represents a proficiency level for that grade. An indicator articulates how a learner may 
demonstrate their proficiency, incorporating not only the disciplinary core idea but also a crosscutting concept and a science and 
engineering practice. While some indicators within a standard may be more comprehensive than others, all indicators are essential for 
a comprehensive understanding of a standard’s purpose. 

The DCIs will be in ordinary text. The CCCs will be underlined. The SEPs will be in bold. Indicators also include clarification statements 
and assessment boundaries when needed. Clarification statements offer further clarification to the indicators content or offer examples 
and are indicated with gray text. Assessment boundaries are the limitations given to the state-developed assessments and are 
indicated with red text. 

NGSS Comparison: [NGSS Code]  
The CCR-Science Standards are strongly influenced by the Next Generation Science Standards (NGSS). Teachers can use the NGSS 
code to find instructional resources. There are many resources that have been created that compare to each NGSS code. It is 
important to note that the NGSS codes use dashes and end in a number (e.g., 5-PS1-3), and the DCIs use dots and end in a letter (e.g., 
PS1.A). 
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Other Indicators in this Standard 

Each standard requires all of the indicators to provide the full understanding of the concept knowledge, skills, and lenses needed to 
demonstrate proficiency for that standard. The indicators included in the standard will be listed here under their code. 

Concepts and Skills to Master 

Foundation Boxes: 
The foundation boxes provide clarity for planning by explicitly and intentionally identifying the three dimensions found in the standard. 
Teachers should frame their planning around what students will be doing to demonstrate 3D learning. The table identifies the minimum 
level of complexity expected for proficiency in each of the three dimensions of a standard. Individual classroom instruction can and 
should use additional Science and Engineering Practices (SEPs) and Crosscutting Concepts (CCCs) to support student sense-making. 
The information in this table is based on research found in A Framework for K-12 Science Education: Practices, Crosscutting Concepts, 
and Core Ideas (NRC, 2012), adds specificity on how a standard should be interpreted and provides additional ideas of instructional 
practices related to the standard. The intent is to help the teacher move students into deeper and more focused use of the SEP, CCC, 
and DCI. The use of supporting SEPs and CCCs is an integral part of robust instruction. The purpose of supporting SEPs and CCCs is to 
allow multiple ways to approach knowledge, skills, and abilities. Teachers should use the focal SEPs and CCCs during instruction but 
may utilize supporting SEPs and CCCs to broaden instruction. 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

[Science and Engineering Practice Name]:  
• The science and engineering practice(s) found in the 

indicator written in the context of the content (DCI). 
• Students do and use the Science and Engineering Practice 

(SEP). Practices refer to the things that scientists and 
engineers do and how they actively engage in their work. 
This section provides more clarification for what students 
should be doing to engage in this practice. There are 

[Crosscutting Concept Name]:  
• The crosscutting concept(s) found in the indicator 

written in the context of the content (DCI). 
• Students think and connect through the Crosscutting 

Concept (CCC) in order to reason. Crosscutting 
concepts provide a lens to focus student thinking in 
order to support students to make sense of science and 
engineering concepts to be able to explain 
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Disciplinary Core Idea (DCI) 

([DCI Code]): [DCI Name] 

Students know and apply the Disciplinary Core Idea (DCI) in their thinking and reasoning.  

These are the core ideas from the K-12 Framework for Science Education (NRC, 2012) that align to this standard. This section is NOT a 
checklist of content for students to memorize. The purpose of this section is to articulate what core ideas students should know and 
be able to use to support the explanation of phenomena. If a standard identifies multiple DCIs, this section will be repeated for each 
core idea. This information primarily comes from the K-12 Framework for Science Education. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 

In 3D classroom instruction, a real-world phenomenon centered around a scientific concept or engineering problem is used as the 
starting point for student learning. The phenomenon encourages students to ask questions, investigate, and ultimately construct 
explanations for why the phenomenon occurs. Each core guide lists potential phenomena that could be used during instruction. It is 
important for teachers to understand that the best phenomena are those that are relevant to the context of their students’ lives and 
experiences.  

Phenomena are also a critical component of science assessment. When developing classroom assessments, teachers should select 
different phenomena than those used during standard instruction but require the use of the same concepts. This allows the 
assessment to measure student proficiency in each of the three dimensions through a novel situation rather than simply assessing 
students’ ability to recall a previous classroom experience.  

This document provides a list of possible phenomena; however, teachers should not consider this list all-inclusive. Many appropriate 
phenomena could be used to investigate and assess each standard. 

various ways that each practice can be used, as 
articulated in the K-12 Framework for Science Education 
(NRC, 2012). This information primarily comes from the 
NSTA’s SEP Matrix.   

phenomena. Teachers encourage students to frame 
their thinking around the terminology of the CCCs 
through questions and classroom discussions. This 
information primarily comes from the NSTA’s CCC Matrix. 

https://docs.google.com/document/d/1OP3Ix1nsXam74uU1cnCVRlr3tbkCc2hW2UaK5NVHMXI/edit
http://static.nsta.org/ngss/resources/MatrixForK-12ProgressionOfScienceAndEngineeringPracticesInNGSS.8.14.14.pdf
http://static.nsta.org/ngss/MatrixOfCrosscuttingConcepts.pdf
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Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 
This section provides statements that delineate what students should be able to know and do to demonstrate proficiency of an 
indicator. These statements can be used for learning goals, tasks, and assessments during the instructional sequence and should 
address how the three dimensions interact. These proficiency statements are not intended to be used as curriculum. 

Critical Background Knowledge 

Grade Band Progressions: 
This section illustrates how the three dimensions of science, aligned specifically to an indicator, progress developmentally through 
grade bands and grade levels. Progressions provide insight into what background knowledge and experience students should have 
had in prior grades, where teachers should focus science learning in the current grade level, and where students will extend their 
learning in future grades. Grade band progressions identify where teachers should focus instruction for that grade level in each of the 
three dimensions. Additionally, progressions are intended to be used to identify areas for student intervention. By looking at previous 
grade bands, teachers can support students where they are currently and scaffold them to where they need to be by the end of the 
grade level. The progression table is not intended as a guide for supporting accelerated learning by looking to future grade bands. 
Accelerated learning should remain in the appropriate grade band, but students could be provided with more depth in their learning 
experience. This information primarily comes from the NGSS Appendices. 

Science and Engineering Practices (SEPs): [SEP name] 
The SEPs progress over a student’s K-12 science experience. The SEP progressions inform teachers as to how students should be 
engaging in science and engineering practices. These progressions emphasize the importance of teaching science skills at every 
grade level because it cannot be assumed that students will develop proficiency in using science and engineering practices 
independently. With increased developmental ability, students can engage in these practices in more complex ways. Teachers can 
use the progressions to pre-assess student learning from previous grade bands, adjust instruction, and develop necessary interventions. 
The science and engineering practices should be addressed to an appropriate developmental level in every grade and science 
course. In each grade within a grade band, students should be progressing towards mastery of these expectations. Each row of the 
SEP table delineates a different component of the SEP and how it developmentally progresses. 

https://www.nextgenscience.org/resources/ngss-appendices
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K-2 3-5 6-8 9-12 

[SEP name] in K–2 builds on 
prior experiences and 
progresses to ... 

[SEP name] in 3–5 builds on K–2 
experiences and progresses to 
... 

[SEP name] in 6– 8 builds on K–5 
experiences and progresses 
to... 

[SEP name] in 9-12 builds on K–8 
experiences and progresses to 
college or career experiences. 

Crosscutting Concepts (CCCs): [CCC name] 

The CCCs progress over a student’s K-12 science experience. These progressions inform teachers as to how students should frame their 
thinking and reasoning. These progressions emphasize the importance of teaching science at every grade level because it cannot be 
assumed that students will independently be able to use the CCCs to frame their thinking. With increased developmental ability, 
students will be able to use the crosscutting concepts to think and reason about more complex tasks and phenomena. Teachers can 
use the progressions to pre-assess student learning from previous grade bands, adjust instruction, and develop interventions as needed. 
The crosscutting concepts should be addressed to an appropriate developmental level in every grade and science course. In each 
grade within a grade band, students should be progressing towards mastery of these expectations. 

Disciplinary Core Ideas (DCIs): [DCI code] [DCI title] 
The core ideas progress over a student’s K-12 science experience. These progressions inform teachers as to what core ideas the student 
should know and be able to use in this grade band. This progression emphasizes the importance of teaching science and engineering 
at every level because it cannot be assumed that students will develop science and engineering conceptual understanding 
independently. The core ideas build in complexity as students progress through grade bands. Thus, core ideas must be taught 
sequentially. Teachers can use the progressions to pre-assess student learning from previous grade bands, adjust instruction, and 
develop interventions as needed. Note: Most core ideas are taught, at minimum, once within a grade band and not necessarily in 

K-2 3-5 6-8 9-12 

[CCC name] in K–2 builds on 
prior experiences and 
progresses to ... 

[CCC name] in 3–5 builds on K–
2 experiences and progresses 
to ... 

[CCC name] in 6– 8 builds on 
K–5 experiences and 
progresses to... 

[CCC name] in 9-12 builds on 
K–8 experiences and 
progresses to college or career 
experiences. 
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sequential grade levels. For example, the DCI PS1.A is taught in 2nd-grade, 5th-grade, 6th-grade, 8th-grade, and chemistry. To clarify 
this, the provided table identifies the grade and standard for which the DCI is taught in each grade band. 
 

K-2 3-5 6-8 9-12 

[NGSS DCI code] in K–2 
builds on prior experiences 
and progresses to. 

[NGSS DCI code] in 3–5 
builds on K–2 experiences 
and progresses to ... 

[NGSS DCI code] in 6– 8 builds on 
K–5 experiences and knowledge 
and progresses to... 

[NGSS DCI code] in 9–12 builds on 
K–8 experiences and knowledge 
and progresses to... 

Connection to other grade level indicators 

This section helps teachers identify potential integration with other indicators that have related disciplinary core ideas at the same 
grade level or band. When designing curriculum around an anchoring phenomenon and investigative phenomena, identifying how 
other DCIs relate is pivotal for student understanding of the phenomena and the indicators as significant areas of learning culminating 
in standards. 

Related Cross-Curricular Standards: Current Grade Level 

Authentic Connections to Other Content Standards: 
This section helps teachers identify potential integration with other content area standards within their grade level. The expectation of 
the CCR-Science Standards is for all students to be scientifically literate. Scientists use literacy, mathematics, and critical thinking 
components for gathering, reasoning, and communicating information. In science, students use reading, writing, speaking, listening, 
and language in ways specific to the discipline of science. ISTE computer science standards are also included when appropriate. 

Academic Language Development 

Effective science instruction requires discipline-specific communication skills. This means that effective science learning occurs when 
students are expected to speak, listen, read, and write in ways that are appropriate to science. The tools in this section help teachers 
facilitate the acquisition of science discourse, which includes academic scientific language. Teaching words or concepts in isolation or 
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prior to experiences that give context (front loading) robs students of sense-making opportunities that lead to a greater depth of 
conceptual understanding.  

Below is a list of words that students should use during science discourse. These words are not meant to be used as a vocabulary list or 
to frontload vocabulary prior to instruction. The teacher should introduce these words only after students have first experienced the 
related concept and used their own words to describe it.  

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Supporting discourse words will be listed here. 

Sentence stems that utilize academic language: 
• Provides a list of sentence frames that scaffold science discourse. 

Supporting resources to aid in student discourse: 
• STEM Teaching Tool 48: How can teachers guide classroom conversations to support students’ science learning? 
• STEM Teaching Tool 41: Prompts for Integrating Crosscutting Concepts into Assessment and Instruction (Download the PDF for 

example prompts). 

Assessment Considerations 

Formative Assessment: 
A link is provided to the Nebraska-created formative task repository sign-in on the Nebraska Department of Education’s website. 
Exemplar assessments developed by Nebraska teachers are aligned to the indicator. Formative assessments are available for every 
standard, not every indicator, for grades K-8, and in the domains of physical science, earth science, and life science at the high school 
level.  

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
“This website houses tools, information, and resources developed as part of the Stackable, Instructionally embedded, Portable Science 
(SIPS) Assessments project funded for a 36-month period from 2020 through 2023 by a Competitive Grants for State Assessments Grant 
from the Office of Elementary and Secondary Education at the US Department of Education, awarded to the Nebraska Department of 
Education.” https://sipsassessments.org/  

https://stemteachingtools.org/brief/48
https://stemteachingtools.org/brief/41
https://sipsassessments.org/
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The principled design process found on this website explains how NSCAS tasks and the formative task repository tasks are developed. 
The SCILLSS Digital Workbook on Designing High Quality Three-dimensional Science Assessments for Classroom Use are found in the 
“Resources” tab, then select the “Assessment Resources.” There are curriculum, instruction, and assessment resources for fifth and 
eighth grade found in the “Resources” tab, then select “SIPS Resources.”  

Knowledge, Skills, and Abilities: 
These are statements developed from the Evidence Statements when writing tasks that specify what is expected of students to 
demonstrate (i.e., knowledge, skills, and abilities) to provide evidence that they have learned one or more aspects of the CCR-Science 
Indicator. These are example broad statements that scaffold the logic of the concept and skill development.  

Achievement Level Descriptors: 

Achievement Level Descriptors are scaled evidence statements of the SEPs and CCCs combined by grade that are used in test score 
interpretation to determine if a student is performing in the categories of developing, on task, or advanced. Currently these statements 
are only available in fifth grade and eighth grade. 



Plus Anatomy and Physiology Teacher’s Guide to the Nebraska CCR-Science Standards 

Plus Standards 
The High School Plus (HSP) standards represent advanced science topics designed to build upon the foundations established in the on-
level standards and guide additional advanced science courses. The standards were developed using postsecondary syllabi from 
entry level science courses for science majors (e.g. UNL LIFE 120, CHEM 109).  Introducing the content to high school students will 
scaffold their learning providing a bridge between high school science coursework and postsecondary level coursework. These 
standards and indicators are for an upper-level course, not recommended for all students. 

How is the body organized to function effectively and maintain homeostasis? 
Students will understand that the human body has a hierarchical structural organization. Students will investigate the 
interdependence of structure and function to form a living, integrated whole. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis? 
Students will demonstrate how the integumentary, skeletal, and muscular systems work together to support, protect, and 
move body structures as well as maintain homeostasis.  

What external and internal bodily mechanisms are involved in communication, control, growth, and development? 
Students will describe how the nervous and endocrine systems work in an integrative manner to maintain homeostasis and 
communicate with all other body systems. 

How does the cardiovascular system transport substances that maintain homeostasis? What mechanisms are involved in 
staying healthy through immune responses? 
Students show the relationships between the cardiovascular system, which transports materials pumped by the heart 
through blood vessels to all parts of the body and the lymphatic system, which bathes the body in extracellular fluid, and 
how these systems work together to provide immunity and regulate fat metabolism. 

How does the body convert food into the raw materials that build and fuel the body's cells? How does the urinary system 
maintain the homeostatic balance of internal fluids? 
Students will explain the role of the digestive system in taking in food and changing it to a usable form and that the urinary 
system removes wastes and maintains osmotic balance. 
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How do the organs and structures of the reproductive system function to produce successive generations of offspring? 
Students will identify that the reproductive system ensures the continuity of a species.
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Topic Code: SC.HSP.6 Structure and Function: Anatomy & Physiology 
Standard Code: SC.HSP.6.2 Gather, analyze, and communicate evidence of the relationship between the structures and 
physiological processes of the integumentary system.  

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Relate the structure of the integumentary system to its functional role in protecting the body and maintaining homeostasis.  

Indicator Code: SC.HSP.6.2.a 

Plan and conduct an investigation to identify patterns of organization in the integumentary system. Information could be 
gathered from dissections, models, simulations, and scientific texts.  

NGSS Comparison: Builds on HS-LS1-1 

Other Indicators in this Standard 

SC.HSP.6.2.b, SC.HSP.6.2.c, SC.HSP.6.2.d, SC.HSP.6.2.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Planning and Carrying Out Investigations: 
• Plan and conduct an investigation individually and 

collaboratively to produce data to serve as the basis for 
evidence, and in the design: decide on types, how much, 
and accuracy of data needed to produce reliable 
measurements and consider limitations on the precision of 

Patterns: 
• Different patterns may be observed at each of the 

scales at which a system is studied and can provide 
evidence for causality in explanations of phenomena. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
the data (e.g., number of trials, cost, risk, time) and refine the 
design accordingly. 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 
• Scientific inquiry is characterized by a common set of values 

that include logical thinking, precision, open-mindedness, 
objectivity, skepticism, replicability of results, and honest and 
ethical reporting of findings. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Acne 
• Goosebumps 
• Blisters 
• Callus formation on fingers of guitar players 
• Vitiligo 
• Freckles 
• Why does skin look different on your palm than on your forearm? 
• What causes fingerprints, and why are no two people’s exactly the same? 
• Why do tattoos fade over time but don’t disappear? 
• How does skin regenerate after an injury like a cut or burn? 
• Why do people in different parts of the world have different skin tones? 
• How do animals with similar functions (e.g., insulation, camouflage, defense) have different integumentary structures (fur, 

scales, feathers, skin)? 
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• Why does skin peel after a sunburn but not after a bruise? 
• How does the pattern of hair growth vary across the body and among individuals? 
• Why do certain skin diseases (like psoriasis or vitiligo) affect only specific regions or layers of the skin? 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.2.a  Plan and conduct an investigation to identify patterns of organization in the integumentary system. 
1. Identifying the Phenomenon to be Investigated 

A. Students describe the phenomenon under investigation, which includes the following idea: patterns of structural 
organization are related to the functions of specialized cells in the integumentary system. 

2. Identifying the Evidence to be Collected 
A. Students describe the types of data that will be collected to provide evidence for patterned structures in the 
integumentary system (e.g., cell layers, gland locations, pigmentation). 

3. Planning the Investigation 
A. In the investigation plan, students describe: 

• The region of the skin to be studied (e.g., palm vs. forearm); 
• Tools or technologies to collect data (e.g., dissection, microscope, digital model); 
• Criteria for collecting data that will reveal patterns of anatomical organization; 
• Consideration of variables that might affect observed patterns (e.g., location, individual variation); 
• The experimental procedure, the minimum number of different specimens that would allow generalization of results, 

the evidence derived from the data; and 
• Whether the investigation will be conducted individually or collaboratively. 

4. Collecting the Data 
A. Students collect and record relevant and sufficient data (qualitative and/or quantitative) to address the identified 
patterns. 
B. Students document their observations in structured formats (e.g., data tables, diagrams, photo annotations). 

5. Using the Data to Identify Patterns 
A. Students organize and analyze data to identify and describe repeating or hierarchical patterns in the integumentary 
system (e.g., repeating layers of the epidermis, location of hair follicles, gland distribution). 
B. Students explain how these patterns in organization relate to function (e.g., thicker stratum corneum in areas exposed to 
friction supports protective function). 
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6. Refining the design 
A. Students evaluate their investigation, including:   

• Assessment of the accuracy and precision of the data, as well as limitations (e.g., cost, risk, time) of the investigation, 
and make suggestions for refinement; and 

• Assessment of the ability of the data to support evidence-based conclusions about the relationship between structural 
patterns and integumentary function. 

B. If necessary, students refine the investigation plan to produce more generalizable data. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Plan and Conduct an Investigation 

K-2 3-5 6-8 9-12 

Planning and Carrying 
Out Investigations in K–2 
builds on prior 
experiences and 
progresses to simple 
investigations, based on 
fair tests, which provide 
data to support 
explanations or design 
solutions. 

With guidance, plan and 
conduct an investigation 
in collaboration with 
peers (for K).  

Plan and conduct an 

Planning and 
Carrying Out 
Investigations in 3–5 
builds on K–2 
experiences and 
progresses to include 
investigations that 
control variables and 
provide evidence to 
support explanations 
or design solutions. 

Plan and conduct an 
investigation 
collaboratively to 
produce data to 
serve as the basis for 

Planning and Carrying Out 
Investigations in 6– 8 builds on 
K–5 experiences and progresses 
to include investigations that use 
multiple variables and provide 
evidence to support 
explanations or solutions. 

Plan an investigation individually 
and collaboratively, and in the 
design: identify independent 
and dependent variables and 
controls, what tools are needed 
to do the gathering, how 
measurements will be recorded, 
and how many data are 
needed to support a claim. 

Planning and Carrying Out Investigations in 9-
12 builds on K–8 experiences and progresses 
to college or career experiences. 

Plan an investigation or test a design 
individually and collaboratively to produce 
data to serve as the basis for evidence as 
part of building and revising models, 
supporting explanations for phenomena, or 
testing solutions to problems. Consider 
possible variables or effects and evaluate the 
confounding investigation’s design to ensure 
variables are controlled. 

Plan and conduct an investigation 
individually and collaboratively to produce 
data to serve as the basis for evidence, and 
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K-2 3-5 6-8 9-12 

investigation 
collaboratively to 
produce data to serve as 
the basis for evidence to 
answer a question. 

Evaluate different ways of 
observing and/or 
measuring a 
phenomenon to 
determine which way 
can answer a question. 

evidence, using fair 
tests in which 
variables are 
controlled and the 
number of trials 
considered. 

Evaluate appropriate 
methods and/or tools 
for collecting data. 

Conduct an investigation 
and/or evaluate and/or revise 
the experimental design to 
produce data to serve as the 
basis for evidence that meets 
the goals of the investigation. 

Evaluate the accuracy of 
various methods for collecting 
data. 

in the design: decide on types, how much, 
and accuracy of data needed to produce 
reliable measurements and consider 
limitations on the precision of the data (e.g., 
number of trials, cost, risk, time), and refine 
the design accordingly. 

Plan and conduct an investigation or test a 
design solution in a safe and ethical manner 
including considerations of environmental, 
social, and personal impacts. 

Select appropriate tools to collect, record, 
analyze, and evaluate data. 

Crosscutting Concepts (CCCs): Patterns 

K-2 3-5 6-8 9-12 

Patterns in K-2: 

Students 
understand 
that patterns in 
the natural 
and human 
designed 
world can be 
observed, 
used to 

Patterns in 3–5 builds on 
K–2 experiences and 
progresses to 
understanding that 

Similarities and 
differences in patterns 
can be used to sort, 
classify, communicate 
and analyze simple 
rates of change for 

Patterns in 6– 8 builds on K–5 
experiences and progresses to 
understanding that 

Macroscopic patterns are 
related to the nature of 
microscopic and atomic-level 
structure.   

Patterns in rates of change and 
other numerical relationships 

Patterns in 9-12 builds on K–8 experiences and 
progresses to college or career experiences. 

Different patterns may be observed at each of the 
scales at which a system is studied and can provide 
evidence for causality in explanations of 
phenomena.  

Classifications or explanations used at one scale may 
fail or need revision when information from smaller or 
larger scales is introduced; thus requiring improved 
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K-2 3-5 6-8 9-12 

describe 
phenomena, 
and used as 
evidence. 

natural phenomena 
and designed products.  

Patterns of change can 
be used to make 
predictions. 

Patterns can be used as 
evidence to support an 
explanation. 

can provide information about 
natural and human designed 
systems.  

Patterns can be used to identify 
cause and effect relationships. 

Graphs, charts, and images can 
be used to identify patterns in 
data. 

investigations and experiments.  

Patterns of performance of designed systems can be 
analyzed and interpreted to reengineer and improve 
the system.  

Mathematical representations are needed to identify 
some patterns.  

Empirical evidence is needed to identify patterns. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to 
understanding that 

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 

LS1.A in 3–5 builds 
on K–2 experiences 
and progresses to 
understanding that 

Plants and animals 
have both internal 
and external 
structures that serve 
various functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.Ain 6– 8 builds on K–5 experiences 
and knowledge and progresses to 
understanding that 

All living things are made up of cells, 
which is the smallest unit that can be 
said to be alive. An organism may 
consist of one single cell (unicellular) or 
many different numbers and types of 
cells (multicellular). 

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring. 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to college or 
career experiences 

Systems of specialized cells within organisms 
help them perform the essential functions of 
life.  

All cells contain genetic information in the 
form of DNA molecules. Genes are regions in 
the DNA that contain the instructions that 
code for the formation of proteins, which 
carry out most of the work of cells.  

Multicellular organisms have a hierarchical 
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K-2 3-5 6-8 9-12 

take in food, water 
and air. Plants also 
have different parts 
(roots, stems, leaves, 
flowers, fruits) that 
help them survive 
and grow. 

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell. 

In multicellular organisms, the body is a 
system of multiple interacting 
subsystems. These subsystems are 
groups of cells that work together to 
form tissues and organs that are 
specialized for particular body 
functions. 

structural organization, in which any one 
system is made up of numerous parts and is 
itself a component of the next level.   

Feedback mechanisms maintain a living 
system’s internal conditions within certain 
limits and mediate behaviors, allowing it to 
remain alive and functional even as external 
conditions change within some range. 
Feedback mechanisms can encourage 
(through positive feedback) or discourage 
(negative feedback) what is going on inside 
the living system. 

Related Cross-Curricular Standards: Current Grade Level  

ELA Connections: 
• LA 10.1.6: Acquire and accurately use domain-specific vocabulary when reading, writing, and speaking about science. 
• LA 10.2.1: Write informative texts that convey ideas and information clearly, including scientific claims supported by evidence. 
• LA 10.4.1: Conduct research to answer a question, evaluate sources, and synthesize findings. 

Mathematics Connections: 
• MA 10.3.1.a: Use geometric representations to model and analyze spatial relationships (e.g., layers of skin in cross-sections). 
• MA 10.4.1: Analyze data using measures of center and variability. 
• MA 10.5.1: Use statistical methods to draw conclusions and support claims from data. 

Social Studies Connections: 
• SS HS.4.1: Analyze how human identity is shaped by culture (e.g., skin color, body modifications). 
• SS HS.3.4: Understand the ethics of medical practices and scientific research (e.g., using human or animal skin in study or 

medicine). 
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Fine and Performing Arts Connections: 
• FA 12.2.1.c: Create anatomical models using various media to explore form and function. 
• FA 12.3.1: Use visual art to communicate scientific ideas and demonstrate learning through creative representation. 

Connection to other grade level indicators 

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Epidermis, Dermis, Hypodermis, Keratin, Melanin, Sebaceous gland, Sweat gland, Collagen, Elastin, Basal layer, Stratum 

corneum, Homeostasis, Tactile receptors, Thermoregulation, Papillary layer, Reticular layer, Dermal ridges, Follicle, Histology, 
Tissue types, Regeneration, Inflammation, Capillary beds, Vascularization, Pigmentation, UV protection 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Plan an investigation that compares the structure of the integumentary system across at least two body regions, 

identifying the variables to be tested and those to be controlled. 
• KSA2: Describe the types of qualitative and/or quantitative data that will be collected (e.g., epidermal thickness, number of 

glands, pigmentation density) to reveal structural patterns. 
• KSA3: Identify appropriate tools, technologies, or methods (e.g., histological slides, digital imaging, annotated diagrams) for 

gathering and recording data on skin structure. 
• KSA4: Develop a step-by-step procedure for conducting the investigation, including how to structure data collection to ensure 

accuracy and repeatability across multiple specimens. 
• KSA5: Determine the sample size and type of skin regions necessary to produce generalizable data about structural organization 

in the integumentary system. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA6: Collect and document structured observations using appropriate formats (e.g., tables, sketches, annotated images) that 
support pattern identification in the skin. 

• KSA7: Analyze collected data to identify and describe repeated or hierarchical patterns in integumentary system structure (e.g., 
location of glands, layering of tissues). 

• KSA8: Revise the investigation plan by proposing specific changes that would improve the accuracy, precision, or 
generalizability of data related to structural patterns in the integumentary system. 

• KSA9: Explain how observed patterns in the structure of the skin relate to specific functions (e.g., thickened areas in high-friction 
zones providing protection). 

• KSA10: Justify the claim that structural organization in the integumentary system reflects functional adaptation by using patterns 
found in the data. 

• KSA11: Construct a diagram or model that represents patterned features of the integumentary system and uses these features to 
explain regional differences in function.
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Standard Code: SC.HSP.6.2 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the integumentary system.  

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Relate the structure of the integumentary system to its functional role in protecting the body and maintaining homeostasis. 

Indicator Code: SC.HSP.6.2.b 

Ask questions to clarify the role of various structures in integumentary system function. 

NGSS Comparison: Builds on HS-LS1-2 

Other Indicators in this Standard 

SC.HSP.6.2.a, SC.HSP.6.2.c, SC.HSP.6.2.d, SC.HSP.6.2.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Asking Questions and Defining Problems:  
• Ask questions that arise from careful observation of 

phenomena, or unexpected results, to clarify and/or seek 
additional information. 

 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 

Structure and Function:  
• The functions and properties of natural and designed 

objects and systems can be inferred from their overall 
structure, the way their components are shaped and 
used, and the molecular substructures of its various 
materials. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
• Scientific investigations use a variety of methods, tools, 

and techniques to revise and produce new knowledge. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function  
• Systems of specialized cells within organisms help them perform the essential functions of life 
• Multicellular organisms have a hierarchical structural organization, in which any one system is made up of numerous parts and 

is itself a component of the next level. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• How do animals with similar functions (e.g., insulation, camouflage, defense) have different integumentary structures (fur, 

scales, feathers, skin)? 
• Skin and hair are waterproof 
• Phototherapy 
• How can a tattoo stay visible even as skin regenerates? 
• Why do certain areas of the skin (like fingertips) have higher touch sensitivity? 
• How does skin regulate temperature in different environments? 
• Why do some people develop acne while others don’t, even with similar hygiene habits? 
• What causes stretch marks, and why are they more common in certain body areas? 
• Why does melanin affect UV protection, and how does that relate to geographic ancestry? 
• Why do burns differ in severity depending on which layer of the skin is affected? 
• How do wrinkles form over time—what structural changes in the skin are involved? 
• Why do different animals have skin structures adapted to different environments (fur, feathers, scales, etc.)? 
• What is the role of skin microbiota, and how does skin structure influence it? 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 
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SC.HSP.6.2.b  Ask questions to clarify the role of various structures in integumentary system function. 
1. Addressing Phenomena or Scientific Theories 

A. Students formulate specific questions about how integumentary structures (e.g., melanocytes, sebaceous glands, sensory 
receptors, collagen fibers) support the physiological functions of the skin. 
B. Students’ questions could generate answers that clarify the relationships between components (e.g., epidermis, dermis, 
accessory structures) in the integumentary system. 
C. Students’ questions could generate answers that clarify how the relationships between structures of the integumentary 
system (e.g., epidermis, dermis, accessory structures) relate to their functions (e.g., maintaining homeostasis or providing 
protection).  

2. Empirical testability 
A. Students’ questions can be investigated through models, texts, data, or hands-on experiences.  

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Asking Questions and Defining Problems 

K-2 3-5 6-8 9-12 

Asking Questions 
and Defining 
Problems in K–2 
builds on prior 
experiences and 
progresses to... 

Ask questions 
based on 
observations to 
find more 
information about 
the natural 

Asking 
Questions and 
Defining 
Problems in 3-5 
builds on K-2 
experiences 
and progresses 
to... 

Ask questions 
about what 
would happen if 
a variable is 

Asking Questions and Defining Problems in 6-8 
builds on K-5 experiences and progresses to... 

Ask questions that arise from careful 
observation of phenomena, models, or 
unexpected results, to clarify and/or seek 
additional information.  

Ask questions to identify and/or clarify 
evidence and/or the premise(s) of an 
argument.  

Ask questions to determine relationships 
between independent and dependent 

Asking Questions and Defining Problems in 9-
12 builds on K-8 experiences and progresses 
to college and career experiences 

Ask questions that arise from careful 
observation of phenomena, or unexpected 
results, to clarify and/or seek additional 
information.  

Ask questions that arise from examining 
models or a theory, to clarify and/or seek 
additional information and relationships.  

Ask questions to determine relationships, 
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K-2 3-5 6-8 9-12 

and/or designed 
world(s). 

changed. variables and relationships in models.  

Ask questions to clarify and/or refine a model, 
an explanation, or an engineering problem. 

including quantitative relationships, between 
independent and dependent variables.  

Ask questions to clarify and refine a model, 
an explanation, or an engineering problem. 

Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences and 
progresses to... 

The shape and 
stability of 
structures of 
natural and 
designed objects 
are related to their 
function(s). 

Structure and 
Function in 3-5 
builds on K-2 
experiences and 
progresses to... 

Different materials 
have different 
substructures, which 
can sometimes be 
observed.  

Substructures have 
shapes and parts 
that serve functions. 

Structure and Function in 6-8 builds on K-5 
experiences and progresses to... 

Complex and microscopic structures and 
systems can be visualized, modeled, and 
used to describe how their function 
depends on the shapes, composition, 
and relationships among its parts; 
therefore, complex natural and designed 
structures/systems can be analyzed to 
determine how they function.  

Structures can be designed to serve 
particular functions by taking into 
account properties of different materials, 
and how materials can be shaped and 
used. 

Structure and Function in 9-12 builds on K-8 
experiences and progresses to college and 
career experiences 

Investigating or designing new systems or 
structures requires a detailed examination of 
the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
function and/or solve a problem.  

The functions and properties of natural and 
designed objects and systems can be 
inferred from their overall structure, the way 
their components are shaped and used, 
and the molecular substructures of its various 
materials. 
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Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

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 and 
grow. 

LS1.A in 3-5 
builds on K-2 
experiences 
and progresses 
to... 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 
functions in 
growth, 
survival, 
behavior, and 
reproduction. 

LS1.A in 6-8 builds on K-5 experiences 
and progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be said 
to be alive. An organism may consist of 
one single cell (unicellular) or many 
different numbers and types of cells 
(multicellular).  

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring.  

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell. 

In multicellular organisms, the body is a 
system of multiple interacting subsystems. 
These subsystems are groups of cells that 
work together to form tissues and organs 
that are specialized for particular body 
functions. 

LS1.A in 9-12 builds on K-8 experiences and 
progresses to college and career experiences 

Systems of specialized cells within organisms help 
them perform the essential functions of life. 

All cells contain genetic information in the form of 
DNA molecules. Genes are regions in the DNA that 
contain the instructions that code for the 
formation of proteins, which carry out most of the 
work of cells. 

Multicellular organisms have a hierarchical 
structural organization, in which any one system is 
made up of numerous parts and is itself a 
component of the next level. 

 Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and 
mediate behaviors, allowing it to remain alive and 
functional even as external conditions change 
within some range. Feedback mechanisms can 
encourage (through positive feedback) or 
discourage (negative feedback) what is going on 
inside the living system. 
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Related Cross-Curricular Standards: Current Grade Level  

ELA Connections: 
• LA 10.1.6.o – Acquire and use domain-specific vocabulary accurately. 
• LA 10.2.1.b – Develop questions that address a specific topic, issue, or problem. 
• LA 10.4.1.a – Engage in collaborative discussions; build on others’ ideas and express ideas clearly. 

Mathematics Connections: 
• MA.HS.4.1.b – Use data patterns and relationships to ask mathematical questions (supports inquiry-based learning). 
• MA.HS.1.1.a – Use functions and models to describe relationships (could support modeling functional skin responses). 

Social Studies Connections: 
• SS.HS.4.1.d – Investigate how cultural and environmental factors influence human characteristics (e.g., melanin production and 

ancestry). 
• SS.HS.3.4.c – Evaluate ethical issues in the use of technology in health fields (e.g., skin grafts, gene therapy). 

Fine and Performing Arts Connections: 
• FA 12.2.1.c – Use art to represent and explore real-world systems (e.g., anatomical drawings of skin cross-sections). 
• FA 12.3.1.b – Communicate personal ideas and questions visually (e.g., anatomical sketchbooks or inquiry-based infographics). 

Connection to other grade level indicators 

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Epidermis, Dermis, Hypodermis, Melanocyte, Keratinocyte, Sebaceous gland, Sweat gland, Tactile receptor, Sensory neuron, 

Stratum Basale, Stratum corneum, Collagen, Elastin, Adipose tissue, Vasodilation, Vasoconstriction, Thermoregulation, 
Homeostasis, Structure-function relationship, Accessory structures, Regeneration, Inflammation 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

https://www.education.ne.gov/assessment/nscas-science/
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Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify major structures of the integumentary system and describe their observable features using models, diagrams, 

slides, or dissection. 
• KSA2: Ask basic factual questions about what individual structures do (e.g., What is the role of the sebaceous gland?). 
• KSA3: Ask clarification questions about how the structure of a part (e.g., flattened dead cells of the stratum corneum) 

contributes to its function (e.g., barrier protection). 
• KSA4: Develop deeper cause-effect questions targeting how structural features support specific physiological roles in 

maintaining homeostasis. 
• KSA5: Refine questions by focusing on specific components and their interactions within the system (e.g., How does skin thickness 

vary by location, and what functional role does this play in physical protection?). 
• KSA6: Use scientific texts and models to answer or revise questions based on new understandings of structure and function. 
• KSA7: Categorize questions by those that could be explored through further investigation (e.g., experiments, case studies) versus 

those needing historical, cultural, or clinical context. 
• KSA8: Justify the importance of asking scientific questions to clarify systems and support deeper understanding of human 

biology.

https://sipsassessments.org/
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Standard Code: SC.HSP.6.2 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the integumentary system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Relate the structure of the integumentary system to its functional role in protecting the body and maintaining homeostasis. 

Indicator Code: SC.HSP.6.2.c 

Develop and use a model to identify and describe the relationship between the structures and physiological processes of the 
integumentary system. 

NGSS Comparison: Builds on HS-LS1-2 

Other Indicators in this Standard 

SC.HSP.6.2.a, SC.HSP.6.2.b, SC.HSP.6.2.d, SC.HSP.6.2.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Developing and Using Models:  
• Develop, revise, and/or use a model based on evidence to 

illustrate and/or predict the relationships between systems 
or between components of a system. 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 
• Scientific investigations use a variety of methods, tools, and 

Structure and Function:  
• The functions and properties of natural and designed 

objects and systems can be inferred from their overall 
structure, the way their components are shaped and 
used, and the molecular substructures of its various 
materials. 
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techniques to revise and produce new knowledge. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life.  

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Sweating to cool  
• Anhidrosis 
• Why does a second-degree burn hurt more than a third-degree burn? 
• How does skin respond to sudden environmental temperature changes? 
• Why do fingerprints remain unique and unchanging even with skin damage? 
• What role does melanin play in protecting skin against UV radiation? 
• How does the skin's multilayered structure allow it to serve as both a barrier and a sensory surface? 
• Why are some areas of the skin more sensitive than others? 
• What mechanisms does the body use to repair cuts and wounds? 
• How does skin coloration vary with sun exposure and across individuals? 
• How does skin regulate water loss and protect it from dehydration? 
• How do accessory structures (e.g., glands, hair follicles) contribute to maintaining homeostasis? 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.2.c: Develop and use a model to identify and describe the relationship between the structures and physiological processes of 
the integumentary system. 
1. Components of the model 

A. Students develop a model in which they identify and describe the relevant parts (e.g., integumentary system, skin, hair, 
nails, glands, and their component tissues such as epidermis, dermis, and subcutaneous fat) and processes (e.g., protection, 
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temperature regulation, sensation, secretion) of the integumentary system in multicellular organisms. 
2. Relationships 

A. In the model, students describe the relationships between components, including: 
• The functions of at least two major components of the integumentary system (e.g., epidermis and dermis; sweat 

glands and blood vessels) in terms of contributions to the overall function of the integumentary system; 
• Ways the functions of different integumentary components affect one another (e.g., how melanocytes in the 

epidermis protect underlying tissues; how sebaceous glands support skin hydration and barrier function); and 
• The integumentary system’s function and how that relates both to the structural properties of its parts (e.g., 

keratinization in the epidermis, vascularization of the dermis, connective tissue elasticity) and to the overall function of 
the organism (e.g., defense, homeostasis, sensory reception). 

3. Connections 
A. Students use the model to illustrate how interactions between components of the integumentary system (e.g., 
coordination between sweat glands and blood vessels in thermoregulation, layered organization of skin for protection and 
repair) provide specific functions such as defense, temperature regulation, and environmental interaction in multicellular 
organisms. 
B. Students make a distinction between the accuracy of the model and the actual anatomical structures and physiological 
functions it represents within the integumentary system (e.g., simplification of skin regeneration processes or exclusion of 
immune-related roles of the skin). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Developing and Using Models 

K-2 3-5 6-8 9-12 

Developing and Using 
Models in K–2 builds 
on prior experiences 
and progresses to... 

Distinguish between a 

Modeling in 3–5 builds on 
K–2 experiences and 
progresses to... 

Identify limitations of 
models. 

Modeling in 6–8 builds on K–5 
experiences and progresses to... 

Evaluate limitations of a model for a 
proposed object or tool. 

Developing and Using Models in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Evaluate merits and limitations of two 
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K-2 3-5 6-8 9-12 

model and the actual 
object, process, 
and/or events the 
model represents.  

Compare models to 
identify common 
features and 
differences. 

Develop and/or use a 
model to represent 
amounts, 
relationships, relative 
scales (bigger, 
smaller), and/or 
patterns in the natural 
and designed 
world(s). 

Collaboratively develop 
and/or revise a model 
based on evidence that 
shows the relationships 
among variables for 
frequent and regular 
occurring events. 

Develop a model using an 
analogy, example, or 
abstract representation to 
describe a scientific 
principle or design solution.  

Develop and/or use 
models to describe and/or 
predict phenomena. 

Develop or modify a model—based 
on evidence – to match what 
happens if a variable or component of 
a system is changed.  

Use and/or develop a model of simple 
systems with uncertain and less 
predictable factors.  

Develop and/or revise a model to 
show the relationships among 
variables, including those that are not 
observable but predict observable 
phenomena.  

Develop and/or use a model to 
predict and/or describe phenomena.   

Develop a model to describe 
unobservable mechanisms. 

different models of the same 
proposed tool, process, mechanism, 
or system in order to select or revise a 
model that best fits the evidence or 
design criteria. 

Design a test of a model to ascertain 
its reliability. 

Develop, revise, and/or use a model 
based on evidence to illustrate 
and/or predict the relationships 
between systems or between 
components of a system. 

Develop and/or use multiple types of 
models to provide mechanistic 
accounts and/or predict phenomena 
and move flexibly between model 
types based on merits and limitations. 

Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences 
and progresses 

Structure and 
Function in 3–5 
builds on K–2 
experiences and 
progresses to... 

Structure and Function in 6– 8 builds on K–5 
experiences and progresses to... 

Complex and microscopic structures and 
systems can be visualized, modeled, and 

Structure and Function in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Investigating or designing new systems or 
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K-2 3-5 6-8 9-12 

to... 

The shape and 
stability of 
structures of 
natural and 
designed 
objects are 
related to their 
function(s). 

Different materials 
have different 
substructures, which 
can sometimes be 
observed.  

Substructures have 
shapes and parts 
that serve functions. 

used to describe how their function 
depends on the shapes, composition, and 
relationships among its parts; therefore, 
complex natural and designed 
structures/systems can be analyzed to 
determine how they function.  

Structures can be designed to serve 
particular functions by taking into account 
properties of different materials, and how 
materials can be shaped and used. 

structures requires a detailed examination of 
the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
function and/or solve a problem.  

The functions and properties of natural and 
designed objects and systems can be 
inferred from their overall structure, the way 
their components are shaped and used, and 
the molecular substructures of its various 
materials. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

All organisms have 
external parts. 
Different animals 
use their body 
parts in different 
ways to see, hear, 
grasp objects, 
protect 

LS1.A in 3-5 
builds on K-2 
experiences and 
progresses to... 

Plants and 
animals have 
both internal and 
external 
structures that 
serve various 
functions in 
growth, survival, 

LS1.A in 6-8 builds on K-5 experiences 
and progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be said 
to be alive. An organism may consist of 
one single cell (unicellular) or many 
different numbers and types of cells 
(multicellular).  

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 

LS1.A in 9-12 builds on K-8 experiences and 
progresses to college and career experiences 

Systems of specialized cells within organisms 
help them perform the essential functions of life.  

All cells contain genetic information in the form 
of DNA molecules. Genes are regions in DNA 
that contain the instructions that code for the 
formation of proteins, which carry out most of 
the work of cells. 

Multicellular organisms have a hierarchical 
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K-2 3-5 6-8 9-12 

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 and 
grow. 

behavior, and 
reproduction. 

information to their offspring. 

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell. 

In multicellular organisms, the body is a 
system of multiple interacting subsystems. 
These subsystems are groups of cells that 
work together to form tissues and organs 
that are specialized for particular body 
function. 

structural organization, in which any one system 
is made up of numerous parts and is itself a 
component of the next level.  

Feedback mechanisms maintain a living 
system’s internal conditions within certain limits 
and mediate behaviors, allowing it to remain 
alive and functional even as external conditions 
change within some range. Feedback 
mechanisms can encourage (through positive 
feedback) or discourage (negative feedback) 
what is going on inside the living system.  

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 10.2.1.d – Develop informative and explanatory compositions to examine complex ideas (e.g., describing model systems). 
• LA 10.4.1.a – Initiate and participate effectively in collaborative discussions (e.g., peer feedback on models). 
• LA 10.1.6.o – Acquire and use academic and domain-specific words accurately. 

Mathematics Connections: 
• MA.HS.1.1.b – Use functions or diagrams to model relationships between quantities (e.g., blood flow and thermoregulation). 
• MA.HS.4.3.b – Interpret and construct visual representations of relationships (e.g., skin structure diagrams). 

Social Studies Connections: 
• SS.HS.3.4.c – Evaluate the ethical considerations of medical treatments (e.g., skin grafts, cosmetic procedures—supporting 

model discussions). 
• SS.HS.4.1.d – Investigate how environmental factors influence human biological adaptations (e.g., skin color variation). 

Fine and Performing Arts Connections: 
• FA 12.2.1.d – Use the creative process to plan and develop visual works (e.g., detailed anatomical models). 
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• FA 12.3.1.b – Communicate ideas visually through various media (e.g., digital modeling, sculpture, sketching). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Epidermis, Dermis, Hypodermis, Keratinocyte, Melanocyte, Langerhans Cell, Stratum Basale, Stratum corneum, Sebaceous 

gland, Sweat gland (eccrine, apocrine), Sensory receptor, Free nerve ending, Pacinian corpuscle, Capillary bed, Vasodilation, 
Thermoregulation, Homeostasis, Barrier, Regeneration, Accessory structures, Cutaneous membrane, 3D model, Simulation, 
Diagram, Structure, function 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify and label the major components of the integumentary system (e.g., skin layers, glands, hair follicles, and 

associated tissues) within a conceptual or physical model. 
• KSA2: Describe the physiological processes associated with the integumentary system (e.g., thermoregulation, protection, 

sensory input) and match each process to the appropriate structural component in the model. 
• KSA3: Construct or modify a model to include interactions between key components such as sweat glands, sebaceous glands, 

blood vessels, and nerve endings. 
• KSA4: Explain how the structure of at least two integumentary system components (e.g., keratinized epidermis, vascularized 

dermis) supports their respective physiological functions. 
• KSA5: Illustrate in the model how the functions of different structures affect one another (e.g., how glandular secretion supports 

epidermal function, or how pigmentation contributes to tissue protection). 
• KSA6: Describe how the coordinated activity of multiple structures (e.g., sweat glands and blood vessels) contributes to system-

level functions such as thermoregulation or protection. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA7: Distinguish between the features of the model and the actual biological system by identifying limitations or simplifications 
(e.g., exclusion of immune cells, oversimplified layering). 

• KSA8: Justify the inclusion of specific components and their arrangements in the model based on the functional goals of the 
integumentary system (e.g., protection, homeostasis, sensation). 

• KSA9: Revise the model to improve accuracy, clarity, or completeness based on new information or peer feedback. 
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Standard Code: SC.HSP.6.2 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the integumentary system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Relate the structure of the integumentary system to its functional role in protecting the body and maintaining homeostasis. 

Indicator Code: SC.HSP.6.2.d 

Plan and conduct an investigation to gather evidence that feedback mechanisms in the integumentary system help maintain 
homeostasis. 

NGSS Comparison: Builds on HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.2.a, SC.HSP.6.2.b, SC.HSP.6.2.c, SC.HSP.6.2.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Planning and Carrying out Investigations:  
• Plan and conduct an investigation individually and 

collaboratively to produce data to serve as the basis for 
evidence, and in the design: decide on types, how 
much, and accuracy of data needed to produce 
reliable measurements and consider limitations on the 
precision of the data (e.g., number of trials, cost, risk, 
time), and refine the design accordingly. 

Stability and Change  
• Feedback (negative or positive) can stabilize or destabilize 

a system. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 
• Scientific inquiry is characterized by a common set of 

values that include logical thinking, precision, open-
mindedness, objectivity, skepticism, replicability of results, 
and honest and ethical reporting of findings. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function  
• Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to 

remain alive and functional even as external conditions change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) what is going on inside the living system. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Why does sweat cool the body during exercise but stop when resting? 
• Why does skin flush or turn red after being in the heat or sun? 
• How does skin temperature respond to holding an ice pack or heating pad? 
• What causes goosebumps when exposed to cold or emotional stress? 
• Why does wound healing speed up or slow down under different environmental or health conditions? 
• How does skin help return body temperature to baseline after exposure to cold? 
• Why does skin dry out and crack in certain climates, and how does the body respond? 
• How does the body regulate water loss through skin in humid vs. dry environments? 
• What happens to capillary blood flow in the skin during thermoregulation? 
• How do topical treatments or dehydration affect skin’s feedback systems? 
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Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.2.d: Plan and conduct an investigation to gather evidence that feedback mechanisms in the integumentary system help 
maintain homeostasis. 
1. Identifying the Phenomenon Under Investigation  

A. Students clearly define the phenomenon as a feedback mechanism in the skin (e.g., sweating to cool the body, 
vasodilation). 
B. Students describe why stability (homeostasis) is important for organism survival. 

2. Identifying Evidence to Be Collected  
A. Students determine the kind of data that will show a relationship between stimulus and response (e.g., temperature 
changes before and after sweating begins). 
B. Students identify measurable variables: skin temperature, sweat production, environmental temperature, etc. 

3. Planning the Investigation  
A. Students design investigations to test how the integumentary system responds to internal/external changes (e.g., applying 
heat and measuring skin temperature or sweat rate). 
B. Students plan for controls, data collection methods, and safety. 

4. Collecting, Recording, and Evaluating Data  
A. Students carry out investigations using appropriate tools (e.g., thermometers, moisture sensors, digital probes). 
B. Students systematically collect data related to a feedback mechanism and track change over time (CCC: Stability and 
Change). 

5. Analyzing and Interpreting Data  
A. Students analyze patterns that show how feedback mechanisms restore or maintain internal stability. 
B. Students identify if and how the system returned to baseline after a stimulus (e.g., returning to normal temperature after a 
heat challenge). 

6. Connecting to the Broader Scientific Concept  
A. Students use evidence to argue that feedback mechanisms in the integumentary system promote homeostasis. 
B. Students explain how disruptions (e.g., dehydration, disease) can cause changes in skin’s feedback effectiveness. 

Critical Background Knowledge 

Grade Band Progressions:  
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Science and Engineering Practices (SEPs): Planning and Carrying Out Investigations 

K-2 3-5 6-8 9-12 

Planning and Carrying Out 
Investigation in K–2 builds 
on prior experiences and 
progresses to... 

With guidance, plan and 
conduct an investigation in 
collaboration with peers (for 
K).  

Plan and conduct an 
investigation collaboratively 
to produce data to serve as 
the basis for evidence to 
answer a question. 

Evaluate different ways of 
observing and/or measuring 
a phenomenon to 
determine which way can 
answer a question. 

Make observations 
(firsthand or from media) 
and/or measurements to 
collect data that can be 
used to make comparisons. 

Make observations 

Planning and Carrying 
Out Investigation in 3–5 
builds on K–2 
experiences and 
progresses to... 

Plan and conduct an 
investigation 
collaboratively to 
produce data to serve as 
the basis for evidence, 
using fair tests in which 
variables are controlled 
and the number of trials 
considered. 

Evaluate appropriate 
methods and/or tools for 
collecting data. 

Make observations 
and/or measurements to 
produce data to serve as 
the basis for evidence for 
an explanation of a 
phenomenon or test a 
design solution.  

Make predictions about 

Planning and Carrying 
Out Investigation in 6– 
8 builds on K–5 
experiences and 
progresses to... 

Plan an investigation 
individually and 
collaboratively, and in 
the design: identify 
independent and 
dependent variables 
and controls, what 
tools are needed to 
do the gathering, how 
measurements will be 
recorded, and how 
many data are 
needed to support a 
claim.  

 Conduct an 
investigation and/or 
evaluate and/or 
revise the 
experimental design 
to produce data to 
serve as the basis for 
evidence that meet 

Planning and Carrying Out Investigation in 9-12 
builds on K–8 experiences and progresses to 
college or career experiences. 

Plan an investigation or test a design individually 
and collaboratively to produce data to serve as 
the basis for evidence as part of building and 
revising models, supporting explanations for 
phenomena, or testing solutions to problems. 
Consider possible variables or effects and 
evaluate the confounding investigation’s design 
to ensure variables are controlled.  

Plan and conduct an investigation individually 
and collaboratively to produce data to serve as 
the basis for evidence, and in the design: decide 
on types, how much, and accuracy of data 
needed to produce reliable measurements and 
consider limitations on the precision of the data 
(e.g., number of trials, cost, risk, time), and refine 
the design accordingly. 

Plan and conduct an investigation or test a 
design solution in a safe and ethical manner 
including considerations of environmental, social, 
and personal impacts. 

Select appropriate tools to collect, record, 
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K-2 3-5 6-8 9-12 

(firsthand or from media) 
and/or measurements of a 
proposed object or tool or 
solution to determine if it 
solves a problem or meets a 
goal.  

Make predictions based on 
prior experiences. 

what would happen if a 
variable changes.  

Test two different models 
of the same proposed 
object, tool, or process to 
determine which better 
meets criteria for success. 

the goals of the 
investigation. 

Evaluate the 
accuracy of various 
methods for collecting 
data. 

analyze, and evaluate data. 

Make directional hypotheses that specify what 
happens to a dependent variable when an 
independent variable is manipulated.  

Manipulate variables and collect data about a 
complex model of a proposed process or system 
to identify failure points or improve performance 
relative to criteria for success or other variables. 

Crosscutting Concepts (CCCs): Stability and Change 

K-2 3-5 6-8 9-12 

Stability and 
Change in K–2 
builds on prior 
experiences and 
progresses to... 

Some things stay 
the same while 
other things 
change. 

Things may 
change slowly or 
rapidly. 

Stability and 
Change in 3–5 
builds on K–2 
experiences and 
progresses to... 

Change is 
measured in terms 
of differences over 
time and may 
occur at different 
rates. 

Some systems 
appear stable, but 

Stability and Change in 6– 8 builds on K–5 
experiences and progresses to... 

Explanations of stability and change in 
natural or designed systems can be 
constructed by examining the changes 
over time and forces at different scales, 
including the atomic scale. 

Small changes in one part of a system 
might cause large changes in another part.  

Stability might be disturbed either by 
sudden events or gradual changes that 
accumulate over time.  

Stability and Change in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Much of science deals with constructing 
explanations of how things change and how 
they remain stable.  

Change and rates of change can be 
quantified and modeled over very short or 
very long periods of time. Some system 
changes are irreversible.  

Feedback (negative or positive) can 
stabilize or destabilize a system.  
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over long periods 
of time will 
eventually change. 

Systems in dynamic equilibrium are stable 
due to a balance of feedback 
mechanisms. 

Systems can be designed for greater or 
lesser stability. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

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 
and grow. 

LS1.A in 3-5 
builds on K-2 
experiences 
and progresses 
to... 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 
functions in 
growth, 
survival, 
behavior, and 
reproduction. 

LS1.A in 6-8 builds on K-5 
experiences and progresses to... 

All living things are made up of 
cells, which is the smallest unit that 
can be said to be alive. An 
organism may consist of one single 
cell (unicellular) or many different 
numbers and types of cells 
(multicellular). 

Organisms reproduce, either 
sexually or asexually, and transfer 
their genetic information to their 
offspring.  

Within cells, special structures are 
responsible for particular functions, 
and the cell membrane forms the 
boundary that controls what 
enters and leaves the cell. 

LS1.A in 9-12 builds on K-8 experiences and progresses 
to college and career experiences 

Systems of specialized cells within organisms help them 
perform the essential functions of life.  

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells.  

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level.  

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some 
range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative 
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feedback) what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 10.1.6.m – Analyze how authors develop arguments with evidence (used in argumentation about investigation results). 
• LA 10.2.2.b – Conduct research to answer questions and synthesize multiple sources. 
• LA 10.4.1.a – Participate in collaborative discussions to evaluate and refine investigation designs. 

Mathematics Connections: 
• MA.HS.1.1.c – Represent relationships between variables with equations, graphs, or tables (used in data collection). 
• MA.HS.4.3.a – Summarize and describe distributions of quantitative data (e.g., variation in temperature over time). 

Social Studies Connections: 
• SS.HS.3.4.d – Examine ethical issues in scientific research (e.g., safe experimentation on skin temperature). 
• SS.HS.4.3.b – Evaluate environmental impacts on health (e.g., climate, pollution affecting skin function). 

Fine and Performing Arts Connections: 
• FA 12.3.1.b – Create visual representations of data or results (e.g., body heat maps or concept models of feedback loops). 
• FA 12.2.1.a – Use observation and experimentation as tools in art-making (parallels planning investigations). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Homeostasis, Feedback loop, Negative feedback, Thermoregulation, Vasodilation, Vasoconstriction, Sweat gland, Sebaceous 

gland, Sensory receptor, Stimulus, Response, Core body temperature, Baseline, Control group, Experimental variable, Trial, Data 
collection, Graph, Trend, Pattern, Equilibrium, Internal environment 
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Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository    

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Describe how the integumentary system plays a role in maintaining homeostasis. 
• KSA2: Define a testable question about a feedback mechanism in the skin (e.g., “How does skin temperature change in 

response to heat exposure?”). 
• KSA3: Identify variables that can be measured (e.g., time, temperature, sweat production) and describe what evidence would 

indicate a feedback loop at work. 
• KSA4: Design an investigation that safely tests the chosen phenomenon, including materials, control conditions, and a step-by-

step plan. 
• KSA5: Conduct the investigation, record data in organized tables, and ensure consistent measurement methods. 
• KSA6: Analyze data to identify patterns of change and return to baseline, aligning with CCC: Stability and Change. 
• KSA7: Use results to explain how the integumentary system detects and responds to changes, helping the body maintain stable 

internal conditions. 
• KSA8: Construct an explanation that connects the observed feedback mechanism to the broader concept of homeostasis, 

citing specific data as evidence. 
• KSA9: Evaluate the limitations of the investigation and propose modifications or further questions for inquiry. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.6.2 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the integumentary system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Relate the structure of the integumentary system to its functional role in protecting the body and maintaining homeostasis. 

Indicator Code: SC.HSP.6.2.e 

Engage in arguments from evidence for the role of cell division in integumentary system dysfunction.  

NGSS Comparison: Builds on HS-LS1-4 

Other Indicators in this Standard 

SC.HSP.6.2.a, SC.HSP.6.2.b, SC.HSP.6.2.c, SC.HSP.6.2.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Engaging in Argument from Evidence:  
• Construct an oral and written argument or 

counterarguments based on data and evidence. 

Connections to the nature of science 

Scientific Knowledge is Based on Empirical Evidence 
• Science knowledge is based on empirical evidence. 
• Science arguments are strengthened by multiple lines of 

Systems and System Models:  
• Systems can be designed to do specific tasks. 
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evidence supporting a single explanation. 

 

 

Disciplinary Core Idea (DCI) 

LS1.B: Growth and Development of Organisms 
• In multicellular organisms, individual cells grow and then divide via a process called mitosis, thereby allowing the organism to 

grow. The organism begins as a single cell (fertilized egg) that divides successively to produce many cells, with each parent 
cell passing identical genetic material (two variants of each chromosome pair) to both daughter cells. Cellular division and 
differentiation produce and maintain a complex organism, composed of systems of tissues and organs that work together to 
meet the needs of the whole organism. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• How do skin cancers such as melanoma result from abnormal cell division? 
• Why does psoriasis cause overproduction of skin cells? 
• What happens at the cellular level during wound healing gone wrong (e.g., keloids)? 
• Why do some genetic conditions (e.g., epidermolysis bullosa) affect cell replacement in the skin? 
• How does chemotherapy impact skin renewal and health? 
• Why do pressure ulcers develop when skin is not properly repaired? 
• What happens to normal skin structure when mitosis is dysregulated? 
• How can engineered skin substitutes help address dysfunction caused by abnormal cell division? 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.2.e: Engage in arguments from evidence for the role of cell division in integumentary system dysfunction.   
1. Identifying the given claims 

A. Students identify the given claims, explanations, or design solutions to be evaluated, supported, or refuted with 
argumentation, such as: 
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• “Unregulated cell division causes skin cancers.” 
• “Disruption of cell cycle checkpoints leads to system-level dysfunction in the integumentary system.” 

2. Identifying scientific evidence 
A. Students identify multiple lines of scientific evidence that are relevant to a particular scientific question, such as: 

• Histological comparisons of healthy and cancerous skin tissue; 
• Data on mitotic activity in the basal layer of the epidermis during healing; 
• Genetic evidence of mutations in cell cycle regulators (e.g., p53) in cases of skin cancer; 
• Case studies or time-lapse observations of impaired wound healing linked to inhibited mitosis. 

3. Evaluating and critiquing evidence: identification of the strength of the evidence used to support an argument for or against a 
claim 

A. Students assess the validity, reliability, strengths, and weaknesses of the chosen evidence along with its ability to support 
logical and reasonable arguments about the claims, or explanations with attention to: 

• Whether the evidence links disruption of mitosis directly to system-level dysfunction (e.g., tumor growth, chronic 
wounds); 

• Whether the data represent multiple levels of the integumentary system (cells, tissues, system behavior); 
• Limitations of evidence drawn from isolated cells vs. whole-system models; 
• Relevance of the sample type (e.g., animal vs. human, lab-grown vs. in vivo). 

4. Reasoning/synthesis: synthesizing the evidence logically and connecting to phenomena 
A. Students synthesize the evidence logically and make explicit connections to known scientific theories or models, such as: 

• Models of the cell cycle, showing how disruption leads to overgrowth or failed regeneration; 
• Systems models of the skin, explaining how impaired cell turnover affects structure, function, and healing. 

B. Students develop an argument that explicitly supports or refutes the given claim, or explanation using the evidence and 
known scientific information, including: 

• A clear explanation of how disrupted cell division at the cellular level causes dysfunction across the integumentary 
system; 

• Use of appropriate terminology (e.g., mitosis, proliferation, differentiation, tumor, epidermis); 
• Logical reasoning based on how system stability depends on controlled cellular processes. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Engaging in Argument from Evidence 
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K-2 3-5 6-8 9-12 

Engaging in Argument from 
Evidence in K–2 builds on 
prior experiences and 
progresses to... 

Identify arguments that are 
supported by evidence.  

Distinguish between 
explanations that account 
for all gathered evidence 
and those that do not.  

Analyze why some evidence 
is relevant to a scientific 
question and some is not. 

Distinguish between opinions 
and evidence in one’s own 
explanations 

Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell 
the main points of the 
argument. 

Construct an argument with 
evidence to support a claim. 

Engaging in Argument from 
Evidence in 3–5 builds on K–
2 experiences and 
progresses to... 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Distinguish among facts, 
reasoned judgment based 
on research findings, and 
speculation in an 
explanation. 

Respectfully provide and 
receive critiques from peers 
about a proposed 
procedure, explanation or 
model.by citing relevant 
evidence and posing 
specific questions. 

Construct and/or support an 
argument with evidence, 
data, and/or a model.  

Use data to evaluate claims 
about cause and effect. 

Engaging in Argument from 
Evidence in 6– 8 builds on K–5 
experiences and progresses 
to... 

Compare and critique two 
arguments on the same topic 
and analyze whether they 
emphasize similar or different 
evidence and/or 
interpretations of facts. 

Respectfully provide and 
receive critiques about one’s 
explanations, procedures, 
models and questions by 
citing relevant evidence and 
posing and responding to 
questions that elicit pertinent 
elaboration and detail. 

Construct, use, and/or present 
an oral and written argument 
supported by empirical 
evidence and scientific 
reasoning to support or refute 
an explanation or a model for 
a phenomenon or a solution 
to a problem. 

Engaging in Argument from Evidence 
in 9-12 builds on K–8 experiences 
and progresses to college or career 
experiences. 

Compare and evaluate competing 
arguments or design solutions in light 
of currently accepted explanations, 
new evidence, limitations (e.g., 
trade-offs), constraints, and ethical 
issues.  

Evaluate the claims, evidence, 
and/or reasoning behind currently 
accepted explanations or solutions 
to determine the merits of 
arguments. 

Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence 
and challenging ideas and 
conclusions, responding thoughtfully 
to diverse perspectives, and 
determining what additional 
information is required to resolve 
contradictions. 

Construct, use, and/or present an 
oral and written argument or 
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counterarguments based on data 
and evidence. 

Crosscutting Concepts (CCCs): Systems and Systems Models 

K-2 3-5 6-8 9-12 

Systems and 
Systems Models in 
K–2 builds on prior 
experiences and 
progresses to... 

Objects and 
organisms can be 
described in terms 
of their parts.  

Systems in the 
natural and 
designed world 
have parts that 
work together. 

Systems and Systems 
Models in 3–5 builds on 
K–2 experiences and 
progresses to... 

A system is a group of 
related parts that 
make up a whole and 
can carry out functions 
its individual parts 
cannot.  

A system can be 
described in terms of its 
components and their 
interactions. 

Systems and Systems Models 
in 6– 8 builds on K–5 
experiences and progresses 
to... 

Systems may interact with 
other systems; they may have 
sub-systems and be a part of 
larger complex systems.  

Models can be used to 
represent systems and their 
interactions—such as inputs, 
processes and outputs—and 
energy, matter, and 
information flows within 
systems.  

Models are limited in that they 
only represent certain aspects 
of the system under study. 

Systems and Systems Models in 9-12 builds on K–8 
experiences and progresses to college or career 
experiences. 

Systems can be designed to do specific tasks.  

When investigating or describing a system, the 
boundaries and initial conditions of the system need 
to be defined and their inputs and outputs analyzed 
and described using models.  

Models (e.g., physical, mathematical, computer 
models) can be used to simulate systems and 
interactions—including energy, matter, and 
information flows—within and between systems at 
different scales.  

Models can be used to predict the behavior of a 
system, but these predictions have limited precision 
and reliability due to the assumptions and 
approximations inherent in models. 
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Disciplinary Core Ideas (DCIs): LS1.B: Growth and Development of Organisms 

K-2 3-5 6-8 9-12 

LS1.B in K–2 builds 
on prior 
experiences and 
progresses to... 

Adult plants and 
animals can have 
young. In many 
kinds of animals, 
parents and the 
offspring themselves 
engage in 
behaviors that help 
the offspring to 
survive. 

LS1.B in 3–5 builds 
on K–2 
experiences and 
progresses to... 

Reproduction is 
essential to the 
continued 
existence of every 
kind of organism. 
Plants and animals 
have unique and 
diverse life cycles. 

LS1.B in 6– 8 builds on K–5 
experiences and knowledge and 
progresses to... 

Animals engage in characteristic 
behaviors that increase the odds of 
reproduction.  

Plants reproduce in a variety of ways, 
sometimes depending on animal 
behavior and specialized features for 
reproduction. 

Genetic factors as well as local 
conditions affect the growth of the 
adult plant.  

LS1.B in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

In multicellular organisms individual cells grow 
and then divide via a process called mitosis, 
thereby allowing the organism to grow. The 
organism begins as a single cell (fertilized egg) 
that divides successively to produce many cells, 
with each parent cell passing identical genetic 
material (two variants of each chromosome 
pair) to both daughter cells. Cellular division 
and differentiation produce and maintain a 
complex organism, composed of systems of 
tissues and organs that work together to meet 
the needs of the whole organism. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 10.1.6.k – Evaluate the validity and relevance of arguments and evidence. 
• LA 10.3.3.b – Present arguments with claims and counterclaims, support with evidence. 
• LA 10.2.1.e – Analyze and synthesize content from multiple sources to build an argument. 

Mathematics Connections: 
• MA.HS.5.1.a – Summarize data with statistical techniques to support conclusions. 
• MA.HS.1.2.b – Interpret functions that model relationships between quantities (e.g., rate of cell growth over time). 

Social Studies Connections: 
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• SS.HS.1.2.a – Evaluate the influence of science and technology on society. 
• SS.HS.4.3.c – Evaluate factors affecting health and disease from a systems perspective. 

Fine and Performing Arts Connections: 
• FA 12.2.1.e – Critique visual media for clarity and message (e.g., cancer awareness PSAs or infographics). 
• FA 12.3.2.b – Use scientific concepts in visual or media arts (e.g., design models illustrating mitosis errors). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Mitosis, Cell cycle, Interphase, Cytokinesis, Checkpoint, Mutation, Tumor, Neoplasm, Carcinoma, Melanoma, Basal cell 

carcinoma, Psoriasis, Keloid, Hyperplasia, Apoptosis, Regeneration, Differentiation, Dysfunction, Homeostasis, Feedback 
inhibition, Regulatory proteins, Systemic response, Component interaction 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify a scientific claim related to how disrupted cell division causes dysfunction in the integumentary system (e.g., 

uncontrolled growth, delayed wound healing). 
• KSA2: Describe how normal, regulated cell division contributes to the stability and maintenance of the integumentary system. 
• KSA3: Identify multiple forms of scientific evidence (e.g., histological data, genetic mutations, healing observations) that support 

or refute a claim about the effects of disrupted mitosis on skin structure or function. 
• KSA4: Evaluate whether the evidence used in support of a claim accurately reflects dysfunction at both the cellular and system 

levels of the integumentary system. 
• KSA5: Assess the strengths and limitations of the evidence by considering reliability (e.g., sample size, method), and its 

applicability to system-level conclusions. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA6: Explain how loss of cell cycle control leads to changes in skin system behavior, using scientific reasoning grounded in 
models of growth, repair, and regulation. 

• KSA7: Construct an argument using relevant evidence and scientific reasoning to support or refute a claim about how changes 
in mitotic activity cause structural or functional breakdown in the skin. 

• KSA8: Use visual or conceptual system models (e.g., annotated diagrams, flowcharts) to illustrate how cellular-level dysfunction 
in mitosis leads to integumentary system dysfunction. 

• KSA9: Distinguish between a correlation and a causal relationship when evaluating claims about cell division and integumentary 
system dysfunction. 
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Topic Code: SC.HSP.6 Structure and Function: Anatomy & Physiology 
Standard Code: SC.HSP.6.3 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the skeletal system.  

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the skeletal system to its functional role in supporting and protecting the body, and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.3.a 

Plan and conduct an investigation to identify patterns of organization in the skeletal system. Information could be gathered from 
dissections, models, simulation, and scientific texts.  

NGSS Comparison: Builds on HS-LS1-1 

Other Indicators in this Standard 

SC.HSP.6.3.b, SC.HSP.6.3.c, SC.HSP.6.3.d, SC.HSP.6.3.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Planning and Carrying Out Investigations: 
• Plan and conduct an investigation individually and 

collaboratively to produce data to serve as the basis for 
evidence, and in the design: decide on types, how 
much, and accuracy of data needed to produce 
reliable measurements and consider limitations on the 

Patterns:  
• Different patterns may be observed at each of the scales 

at which a system is studied and can provide evidence for 
causality in explanations of phenomena. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
precision of the data (e.g., number of trials, cost, risk, 
time) and refine the design accordingly. 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 
• Scientific inquiry is characterized by a common set of 

values that include logical thinking, precision, open-
mindedness, objectivity, skepticism, replicability of results, 
and honest and ethical reporting of findings. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Why do long bones have similar internal structures despite different functions? 
• What explains the repeating structure of vertebrae along the spine? 
• Why are some skull bones fused while others remain separate? 
• How does the structure of spongy bone support its function in load-bearing joints? 
• Why do ribs curve in similar ways and connect to the sternum and spine in a predictable pattern? 
• What structural features of bones support different modes of movement (e.g., ball-and-socket vs hinge joints)? 
• How do differences in skeletal organization among species reflect evolutionary adaptations? 
• How does bone growth follow predictable patterns from fetus to adult? 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 
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SC.HSP.6.3.a: Plan and conduct an investigation to identify patterns of organization in the skeletal system. 
1. Identifying the Phenomenon to be Investigated 

A. Students describe the phenomenon under investigation, which includes the following idea: patterns of structural 
organization are related to the functions of specialized tissues in the skeletal system. 

2. Identifying the Evidence to be Collected 
A. Students describe the types of data that will be collected to provide evidence for patterned structures in the skeletal 
system (e.g., types of bone tissue, joint structure, bone shapes). 

3. Planning the Investigation 
A. In the investigation plan, students describe: 

• The skeletal region to be studied (e.g., long bones vs. flat bones); 
• Tools or technologies to collect data (e.g., dissection, microscope, digital model); 
• Criteria for collecting data that will reveal patterns of anatomical organization; 
• Consideration of variables (e.g., age, mechanical stress); 
• The experimental procedure, the minimum number of different specimens that would allow generalization of results, 

the evidence derived from the data; and 
• Whether the investigation will be conducted individually or collaboratively. 

4. Collecting the Data 
A. Students collect and record relevant and sufficient data to address the identified patterns. 
B. Students document their observations in structured formats (e.g., tables, bone diagrams, annotations). 

5. Using the Data to Identify Patterns 
A. Students analyze data to identify repeating or hierarchical patterns (e.g., spongy vs. compact bone, types of joints, bone 
growth regions). 
B. Students explain how these patterns relate to function (e.g., trabeculae in spongy bone distribute stress efficiently). 

6. Refining the Design 
A. Students evaluate their investigation, including: 

• Assessment of the accuracy and precision of the data, as well as limitations (e.g., resolution of images, difficulty 
accessing internal structures, individual variation) of the investigation, and make suggestions for refinement; and  

• Assessment of the ability of the data to support evidence-based conclusions about the relationship between structural 
patterns and skeletal function. 

B. If needed, students refine the plan to yield more generalizable data. 

Critical Background Knowledge 

Grade Band Progressions:  
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Science and Engineering Practices (SEPs): Planning and Carrying Out Investigations: 

K-2 3-5 6-8 9-12 

Planning and Carrying 
Out Investigations in K-2 
builds on prior 
experiences and 
progresses to... 

With guidance, plan and 
conduct an investigation 
in collaboration with 
peers (for K).  

Plan and conduct an 
investigation 
collaboratively to 
produce data to serve 
as the basis for evidence 
to answer a question.  

Evaluate different ways 
of observing and/or 
measuring a 
phenomenon to 
determine which way 
can answer a question.  

Make observations 

Planning and Carrying Out 
Investigations in 3–5 builds 
on K–2 experiences and 
progresses to... 

Planning and carrying out 
investigations to answer 
questions or test solutions to 
problems in 3–5 builds on K– 
2 experiences and 
progresses to include 
investigations that control 
variables and provide 
evidence to support 
explanations or design 
solutions. 

Plan and conduct an 
investigation collaboratively 
to produce data to serve as 
the basis for evidence, 
using fair tests in which 
variables are controlled 
and the number of trials 
considered.  

Planning and Carrying 
Out Investigations in 6– 8 
builds on K–5 
experiences and 
progresses to... 

Plan an investigation 
individually and 
collaboratively, and in 
the design: identify 
independent and 
dependent variables 
and controls, what tools 
are needed to do the 
gathering, how 
measurements will be 
recorded, and how 
many data are needed 
to support a claim.  

Conduct an investigation 
and/or evaluate and/or 
revise the experimental 
design to produce data 
to serve as the basis for 

Planning and Carrying Out Investigations in 9-
12 builds on K–8 experiences and progresses to 
college or career experiences. 

Planning and carrying out investigations in 9-12 
builds on K-8 experiences and progresses to 
include investigations that provide evidence 
for and test conceptual, mathematical, 
physical, and empirical models.  

Plan an investigation or test a design 
individually and collaboratively to produce 
data to serve as the basis for evidence as part 
of building and revising models, supporting 
explanations for phenomena, or testing 
solutions to problems. Consider possible 
confounding variables or effects and evaluate 
the investigation’s design to ensure variables 
are controlled.  

Plan and conduct an investigation individually 
and collaboratively to produce data to serve 
as the basis for evidence, and in the design: 
decide on types, how much, and accuracy of 
data needed to produce reliable 
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K-2 3-5 6-8 9-12 

(firsthand or from media) 
and/or measurements to 
collect data that can be 
used to make 
comparisons. 

Make observations 
(firsthand or from media) 
and/or measurements of 
a proposed object or 
tool or solution to 
determine if it solves a 
problem or meets a 
goal.  

Make predictions based 
on prior experiences. 
 

Evaluate appropriate 
methods and/or tools for 
collecting data. Make 
observations and/or 
measurements to produce 
data to serve as the basis 
for evidence for an 
explanation of a 
phenomenon or test a 
design solution.  

Make predictions about 
what would happen if a 
variable changes.  

Test two different models of 
the same proposed object, 
tool, or process to 
determine which better 
meets criteria for success. 
 

evidence that meet the 
goals of the 
investigation.  

Evaluate the accuracy 
of various methods for 
collecting data.  

Collect data to produce 
data to serve as the 
basis for evidence to 
answer scientific 
questions or test design 
solutions under a range 
of conditions.  

Collect data about the 
performance of a 
proposed object, tool, 
process or system under 
a range of conditions. 

measurements and consider limitations on the 
precision of the data (e.g., number of trials, 
cost, risk, time), and refine the design 
accordingly.  

Plan and conduct an investigation or test a 
design solution in a safe and ethical manner 
including considerations of environmental, 
social, and personal impacts.  

Select appropriate tools to collect, record, 
analyze, and evaluate data.  

Make directional hypotheses that specify what 
happens to a dependent variable when an 
independent variable is manipulated.  

Manipulate variables and collect data about a 
complex model of a proposed process or 
system to identify failure points or improve 
performance relative to criteria for success or 
other variables. 

Crosscutting Concepts (CCCs): Patterns 

K-2 3-5 6-8 9-12 

Patterns in K–2 
builds on prior 
experiences and 

Patterns in 3–5 builds on 
K–2 experiences and 
progresses to... 

Patterns in 6– 8 builds on K–5 
experiences and progresses 
to... 

Patterns in 9-12 builds on K–8 experiences and 
progresses to college or career experiences. 
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progresses to... 

Patterns in the 
natural and human 
designed world 
can be observed, 
used to describe 
phenomena, and 
used as evidence. 

Similarities and 
differences in patterns 
can be used to sort, 
classify, communicate 
and analyze simple rates 
of change for natural 
phenomena and 
designed products.  

Patterns of change can 
be used to make 
predictions.  

Patterns can be used as 
evidence to support an 
explanation. 

Macroscopic patterns are 
related to the nature of 
microscopic and atomic-level 
structure.  

Patterns in rates of change 
and other numerical 
relationships can provide 
information about natural and 
human designed systems.  

Patterns can be used to 
identify cause and effect 
relationships.  

Graphs, charts, and images 
can be used to identify 
patterns in data. 

Different patterns may be observed at each of 
the scales at which a system is studied and can 
provide evidence for causality in explanations of 
phenomena.  

Classifications or explanations used at one scale 
may fail or need revision when information from 
smaller or larger scales is introduced; thus 
requiring improved investigations and 
experiments.  

Patterns of performance of designed systems can 
be analyzed and interpreted to reengineer and 
improve the system.  

Mathematical representations are needed to 
identify some patterns.  

Empirical evidence is needed to identify patterns. 

Disciplinary Core Ideas (DCIs): LS1.A: Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds on 
prior experiences and 
progresses to... 

All organisms have 
external parts. 

LS1.A in 3-5 
builds on K-2 
experiences 
and 
progresses 

LS1.A in 6-8 builds on K-5 
experiences and progresses 
to... 

All living things are made up of 
cells, which is the smallest unit 

LS1.A in 9-12 builds on K-8 experiences and progresses 
to college and career experiences 

Systems of specialized cells within organisms help them 
perform the essential functions of life. 
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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 
and grow. 
 

to... 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 
functions in 
growth, 
survival, 
behavior, and 
reproduction. 
 

that can be said to be alive. An 
organism may consist of one 
single cell (unicellular) or many 
different numbers and types of 
cells (multicellular).  

 Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring. 

 Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the boundary 
that controls what enters and 
leaves the cell. 

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells. 

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level.  

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some range. 
Feedback mechanisms can encourage (through 
positive feedback) or discourage (negative feedback) 
what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 10.1.6.l – Analyze and synthesize information from sources to conduct short research. 
• LA 10.3.1.a – Demonstrate command of academic vocabulary relevant to content. 

Mathematics Connections: 
• MA.HS.5.1.a – Summarize data using appropriate statistical methods (e.g., bone length ranges). 
• MA.HS.4.1.c – Use geometric reasoning to analyze bone structure (e.g., angles in joints, shapes of vertebrae). 

Social Studies Connections: 
• SS.HS.1.2.d – Analyze how technology and science improve health (e.g., skeletal imaging, prosthetics). 
• SS.HS.2.4.b – Compare cultural understanding of human anatomy (e.g., anthropological skeletal studies). 
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Fine and Performing Arts Connections: 
• FA 12.2.1.b – Use observational drawing to represent biological structures. 
• FA 12.3.1.b – Interpret structure and movement through visual art (e.g., anatomical sketches, modeling human posture). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Axial skeleton, Appendicular skeleton, Compact bone, Spongy bone, Marrow, Cartilage, Ligament, Tendon, Joint, Hinge joint, 

Ball-and-socket joint, Vertebra, Pelvis, Skull, Sternum, Anatomical pattern, Bilateral symmetry, Structural integrity, Articulation, 
Load bearing, Morphology, Dissection, Model simulation 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Plan an investigation that compares the structure of skeletal components (e.g., axial vs. appendicular bones), identifying 

the variables to be tested and those to be controlled. 
• KSA2: Describe the types of qualitative and/or quantitative data that will be collected (e.g., bone length, density, articulation 

type) to reveal structural patterns. 
• KSA3: Identify appropriate tools, technologies, or methods (e.g., skeletal models, X-ray images, digital simulations) for gathering 

and recording data on bone organization. 
• KSA4: Develop a step-by-step procedure for conducting the investigation, including how to structure data collection to ensure 

accuracy and repeatability across multiple specimens or models. 
• KSA5: Determine the sample size and skeletal regions (e.g., skull, femur, vertebrae) necessary to produce generalizable data 

about structural organization. 
• KSA6: Collect and document structured observations using appropriate formats (e.g., labeled diagrams, measurement tables, 

digital annotations) that support pattern identification in skeletal organization. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA7: Analyze collected data to identify and describe repeated or hierarchical patterns in skeletal system structure (e.g., 
modularity of vertebrae, bilateral symmetry, articulation patterns). 

• KSA8: Revise the investigation plan by proposing specific changes that would improve the accuracy, precision, or 
generalizability of data related to skeletal structure. 

• KSA9: Explain how observed patterns in skeletal structure support specific functions (e.g., weight-bearing, flexibility, protection of 
organs). 

• KSA10: Justify the claim that structural patterns in bones reflect functional adaptation by citing data from the investigation. 
• KSA11: Construct a labeled diagram or model that represents skeletal patterning and uses those patterns to explain regional 

functional differences (e.g., limb movement vs. cranial protection). 
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Standard Code: SC.HSP.6.3 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the skeletal system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the skeletal system to its functional role in supporting and protecting the body, and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.3.b 

Develop and use a model to identify and describe the relationship between the structures and physiological processes of the skeletal 
system. 

NGSS Comparison: Builds on HS-LS1-2 

Other Indicators in this Standard 

SC.HSP.6.3.a, SC.HSP.6.3.c, SC.HSP.6.3.d, SC.HSP.6.3.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Developing and Using Models 
• Develop, revise, and/or use a model based on 

evidence to illustrate and/or predict the 
relationships between systems or between 
components of a system. 

Structure and Function 
• The functions and properties of natural and designed objects and 

systems can be inferred from their overall structure, the way their 
components are shaped and used, and the molecular 
substructures of its various materials. 
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Disciplinary Core Idea (DCI) 

LS1.A Structure and Function 
•  Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• How does bone structure influence its ability to produce blood cells? 
• Why are bones hollow yet strong enough to support the body’s weight? 
• How do the patterns in joint structures allow for different types of movement? 
• What happens to mobility and protection when skeletal structure is disrupted (e.g., osteoporosis, fractures, scoliosis)? 
• How do growth plates contribute to height increases during adolescence? 
• Why do bones remodel themselves in response to physical stress or injury? 
• What explains the repeating structure of the vertebral column in relation to spinal flexibility and protection? 
• How does the shape of bones relate to their specific physiological roles (e.g., flat bones for protection, long bones for 

leverage)? 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.3.b: Develop and use a model to identify and describe the relationship between the structures and physiological processes of 
the skeletal system. 
1. Components of the Model 

A. Students develop a model in which they identify and describe the relevant parts (e.g., skeletal system, bones, and their 
component tissues such as compact bone, spongy bone, cartilage, and marrow) and processes (e.g., structural support, 
protection of internal organs, blood cell production, mineral storage, and movement through articulation with muscles) of the 
skeletal system in multicellular organisms. 

2. Relationships 
A. In the model, students describe the relationships between components, including: 
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• The functions of at least two major components of the skeletal system (e.g., bones and cartilage; compact bone and 
spongy bone) in terms of contributions to the overall function of the skeletal system; 

• Ways the functions of different skeletal components affect one another (e.g., how cartilage reduces friction and 
supports joint movement while bones provide structure and leverage; how bone marrow function depends on the 
protective environment created by spongy bone); and 

• The skeletal system’s function and how that relates both to the structural properties of its parts (e.g., strength of 
compact bone, flexibility of ligaments, shock absorption by intervertebral discs) and to the overall function of the 
organism (e.g., support, movement, protection, blood cell formation). 

3. Connections 
A. Students use the model to illustrate how interactions between components of the skeletal system (e.g., joints formed by 
bones and stabilized by ligaments, articulation surfaces cushioned by cartilage, bone marrow housed within spongy bone) 
provide specific functions such as movement, protection, and blood cell production in multicellular organisms. 
B. Students make a distinction between the accuracy of the model and the actual anatomical structures and physiological 
functions it represents within the skeletal system (e.g., simplification of joint mechanics or omission of dynamic bone remodeling 
processes). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Developing and Using Models 

K-2 3-5 6-8 9-12 

Developing and 
Using Models in K–2 
builds on prior 
experiences and 
progresses to... 

Distinguish between 
a model and the 
actual object, 

Developing and Using 
Models in 3–5 builds on K–2 
experiences and 
progresses to... 

Identify limitations of 
models.  

Collaboratively develop 

Developing and Using Models in 6– 
8 builds on K–5 experiences and 
progresses to... 

Evaluate limitations of a model for 
a proposed object or tool.  

Develop or modify a model— 
based on evidence – to match 

Developing and Using Models in 9-12 
builds on K–8 experiences and progresses 
to college or career experiences. 

Evaluate merits and limitations of two 
different models of the same proposed 
tool, process, mechanism or system in 
order to select or revise a model that best 
fits the evidence or design criteria.  
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K-2 3-5 6-8 9-12 

process, and/or 
events the model 
represents.  

Compare models to 
identify common 
features and 
differences. 

Develop and/or use 
a model to 
represent amounts, 
relationships, relative 
scales (bigger, 
smaller), and/or 
patterns in the 
natural and 
designed world(s).  

Develop a simple 
model based on 
evidence to 
represent a 
proposed object or 
tool. 

and/or revise a model 
based on evidence that 
shows the relationships 
among variables for 
frequent and regular 
occurring events.  

Develop a model using an 
analogy, example, or 
abstract representation to 
describe a scientific 
principle or design solution.  

Develop and/or use 
models to describe and/or 
predict phenomena.  

Develop a diagram or 
simple physical prototype 
to convey a proposed 
object, tool, or process.  

Use a model to test cause 
and effect relationships or 
interactions concerning 
the functioning of a natural 
or designed system.  

what happens if a variable or 
component of a system is 
changed.  

Use and/or develop a model of 
simple systems with uncertain and 
less predictable factors.  

Develop and/or revise a model to 
show the relationships among 
variables, including those that are 
not observable but predict 
observable phenomena. 

Develop and/or use a model to 
predict and/or describe 
phenomena.  

Develop a model to describe 
unobservable mechanisms.  

Develop and/or use a model to 
generate data to test ideas about 
phenomena in natural or designed 
systems, including those 
representing inputs and outputs, 
and those at unobservable scales.  

Design a test of a model to ascertain its 
reliability.  

Develop, revise, and/or use a model 
based on evidence to illustrate and/or 
predict the relationships between systems 
or between components of a system.  

Develop and/or use multiple types of 
models to provide mechanistic accounts 
and/or predict phenomena and move 
flexibly between model types based on 
merits and limitations.  

Develop a complex model that allows for 
manipulation and testing of a proposed 
process or system.  

Develop and/or use a model (including 
mathematical and computational) to 
generate data to support explanations, 
predict phenomena, analyze systems, 
and/or solve problems. 
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Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences and 
progresses to... 

The shape and 
stability of 
structures of 
natural and 
designed objects 
are related to 
their function(s). 

Structure and 
Function in 3–5 
builds on K–2 
experiences and 
progresses to... 

Different materials 
have different 
substructures, which 
can sometimes be 
observed.  

Substructures have 
shapes and parts 
that serve functions 

Structure and Function in 6– 8 builds on K–5 
experiences and progresses to... 

Complex and microscopic structures and 
systems can be visualized, modeled, and 
used to describe how their function 
depends on the shapes, composition, and 
relationships among its parts; therefore, 
complex natural and designed 
structures/systems can be analyzed to 
determine how they function.  

Structures can be designed to serve 
particular functions by taking into account 
properties of different materials, and how 
materials can be shaped and used. 

Structure and Function in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Investigating or designing new systems or 
structures requires a detailed examination of 
the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
function and/or solve a problem.  

The functions and properties of natural and 
designed objects and systems can be 
inferred from their overall structure, the way 
their components are shaped and used, 
and the molecular substructures of its various 
materials. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

All organisms have 

LS1.A in 3–5 
builds on K–2 
experiences 
and progresses 
to... 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge and 
progresses to... 

All living things are made up of 
cells, which is the smallest unit that 

LS1.A in 9–12 builds on K–8 experiences and knowledge 
and progresses to... 

Systems of specialized cells within organisms help them 
perform the essential functions of life.  
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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 and 
grow. 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 
functions in 
growth, 
survival, 
behavior, and 
reproduction. 

can be said to be alive. An 
organism may consist of one 
single cell (unicellular) or many 
different numbers and types of 
cells (multicellular).  

Organisms reproduce, either 
sexually or asexually, and transfer 
their genetic information to their 
offspring.  

Within cells, special structures are 
responsible for particular 
functions, and the cell membrane 
forms the boundary that controls 
what enters and leaves the cell. 

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells. 

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level. 

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some range. 
Feedback mechanisms can encourage (through 
positive feedback) or discourage (negative feedback) 
what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.e – Summarize and synthesize information across multiple sources. 
• LA 12.4.1.a – Use academic vocabulary and scientific discourse when presenting models. 

Mathematics Connections: 
• MA.HS.3.1.d – Use geometric reasoning to support model accuracy (e.g., angles in joints). 
• MA.HS.4.1.d – Create and use diagrams or visual representations to describe physical systems. 

Social Studies Connections: 
• SS.HS.2.3.b – Analyze how scientific and technological discoveries impact human health (e.g., bone implants, orthopedic 

technologies). 

Fine and Performing Arts Connections: 
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• FA 12.2.1.c – Develop a representation using physical or digital tools to convey anatomical form and function. 
• FA 12.3.1.b – Communicate scientific concepts visually through anatomical modeling. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Skeletal system, Bone matrix, Compact bone, Spongy bone, Bone marrow, Osteocyte, Osteoblast, Ligament, Tendon, Cartilage, 

Joint types: hinge, ball-and-socket, pivot, Axial vs appendicular skeleton, Load-bearing, Flexion, Extension, Mineral homeostasis, 
Red bone marrow, Articulation, Movement, Protection 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify and label the major components of the skeletal system (e.g., bones, cartilage, ligaments, bone marrow) within a 

conceptual or physical model. 
• KSA2: Describe the physiological processes associated with the skeletal system (e.g., support, protection, movement, mineral 

storage, blood cell formation) and match each process to the appropriate structural component in the model. 
• KSA3: Construct or modify a model to include interactions between key skeletal components such as joints, bone types, marrow, 

and connective tissues. 
• KSA4: Explain how the structure of at least two skeletal system components (e.g., compact bone vs. spongy bone; cartilage vs. 

ligament) supports their respective physiological functions. 
• KSA5: Illustrate in the model how the functions of different skeletal components affect one another (e.g., how bone density 

affects load bearing, how cartilage cushions joints during movement). 
• KSA6: Describe how the coordinated activity of multiple skeletal structures (e.g., joints, bones, and ligaments) contributes to 

system-level functions such as mobility, protection, and support. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA7: Distinguish between the features of the model and the actual biological system by identifying limitations or simplifications 
(e.g., exclusion of microscopic bone structure, simplified articulation). 

• KSA8: Justify the inclusion of specific components and their arrangements in the model based on the structural and functional 
goals of the skeletal system. 

• KSA9: Revise the model to improve accuracy, clarity, or completeness based on new information, collaborative input, or peer 
feedback. 
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Standard Code: SC.HSP.6.3 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the skeletal system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the skeletal system to its functional role in supporting and protecting the body, and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.3.c 

Obtain, evaluate, and communicate information that feedback mechanisms in the skeletal system help maintain homeostasis. 

NGSS Comparison: Builds on HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.3.a, SC.HSP.6.3.b, SC.HSP.6.3.d, SC.HSP.6.3.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Obtaining, Evaluating, and Communicating Information 
• Critically read scientific literature adapted for classroom 

use to determine the central ideas or conclusions and/or 
to obtain scientific and/or technical information to 
summarize complex evidence, concepts, processes, or 
information presented in a text by paraphrasing them in 
simpler but still accurate terms. 

Stability and Change 
• Much of science deals with constructing explanations of 

how things change and how they remain stable. 
• Feedback (negative or positive) can stabilize or destabilize 

a system. 
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Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to 

remain alive and functional even as external conditions change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) what is going on inside the living system. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Bones become stronger with exercise, not just muscles 
• Some people can’t give blood because red blood cells don’t reproduce easily 
• Exercise is necessary in space 
• A person with low calcium levels experiences muscle cramps and bone fragility. 
• A runner experiences increased bone density over time due to mechanical stress and hormonal response. 
• Osteoporosis leads to fractures due to failure in homeostatic regulation of bone remodeling. 
• Parathyroid hormone (PTH) and calcitonin regulate blood calcium through skeletal system interactions. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.3.c: Obtain, evaluate, and communicate information that feedback mechanisms in the skeletal system help maintain 
homeostasis. 
1. Obtaining Information 

A. Students gather information from reliable, grade-appropriate sources (e.g., scientific articles, textbooks, academic 
websites) that describe feedback mechanisms involved in skeletal system functions, such as bone remodeling in response to 
mechanical stress or hormonal regulation of calcium levels (e.g., parathyroid hormone and calcitonin). 
B. Students interpret and synthesize information across multiple formats, such as diagrams of calcium feedback loops, 
graphs showing bone density changes over time, written explanations of hormonal control, and verbal or video descriptions of 
bone repair mechanisms. 

2. Evaluating Information 
A. Students assess the credibility of sources (e.g., peer-reviewed journal vs. popular website) and compare how different 
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sources explain the role of the skeletal system in homeostasis through feedback mechanisms. Students identify consistencies and 
discrepancies in details such as how calcium levels are sensed and corrected by bone tissue and hormones. 
B. Students interpret how the information relates to the phenomenon of homeostasis (e.g., maintaining stable blood calcium 
levels) and explain the skeletal system’s role in this regulation. They connect these details to real-world examples, such as what 
happens to bone structure in individuals with calcium imbalance or hormonal dysfunction. 

3. Communicating Information 
A. Communication Style and Format 

• Students present their findings using at least two formats, such as a written explanation supported by a labeled 
diagram of the calcium feedback loop, or a multimedia presentation with both spoken narration and data 
visualizations. 

• Students organize and present the information clearly, using appropriate scientific language and visuals to support 
understanding by peers, educators, or community stakeholders (e.g., explaining how skeletal feedback mechanisms 
contribute to whole-body stability). 

B. Connecting the Disciplinary Core Ideas and the Crosscutting Concepts 
• Students explicitly connect LS1.A (how the structure of bones and related tissues allows for feedback-regulated 

functions such as calcium storage/release and remodeling) with the CCC Stability and Change (explaining how these 
feedback mechanisms contribute to maintaining internal stability in the face of physiological or environmental 
change). Students apply these concepts to a specific context, such as bone density loss in space or in osteoporosis. 

Critical Background Knowledge 

Grade Band Progressions:  
Science and Engineering Practices (SEPs): Obtaining, Evaluating, and Communicating Information 

K-2 3-5 6-8 9-12 

Obtaining, Evaluating, 
and Communicating 
Information in K–2 builds 
on prior experiences and 
progresses to... 

Read grade-appropriate 

Obtaining, Evaluating, and 
Communicating Information 
in 3–5 builds on K–2 
experiences and progresses 
to... 

Read and comprehend 

Obtaining, Evaluating, and 
Communicating Information 
in 6– 8 builds on K–5 
experiences and progresses 
to... 

Critically read scientific texts 

Obtaining, Evaluating, and 
Communicating Information in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Critically read scientific literature 
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K-2 3-5 6-8 9-12 

texts and/or use media to 
obtain scientific and/or 
technical information to 
determine patterns in 
and/or evidence about 
the natural and designed 
world(s). 

Describe how specific 
images (e.g., a diagram 
showing how a machine 
works) support a scientific 
or engineering idea. 

Obtain information using 
various texts, text features 
(e.g., headings, tables of 
contents, glossaries, 
electronic menus, icons), 
and other media that will 
be useful in answering a 
scientific question and/or 
supporting a scientific 
claim 

Communicate 
information or design 
ideas and/or solutions 
with others in oral and/or 
written forms using 

grade-appropriate complex 
texts and/or other reliable 
media to summarize and 
obtain scientific and 
technical ideas and describe 
how they are supported by 
evidence.  

Compare and/or combine 
across complex texts and/or 
other reliable media to 
support the engagement in 
other scientific and/or 
engineering practices. 

 Combine information in 
written text with that 
contained in corresponding 
tables, diagrams, and/or 
charts to support the 
engagement in other 
scientific and/or engineering 
practices. 

Obtain and combine 
information from books 
and/or other reliable media 
to explain phenomena or 
solutions to a design problem. 

Communicate scientific 

adapted for classroom use to 
determine the central ideas 
and/or obtain scientific 
and/or technical information 
to describe patterns in and/or 
evidence about the natural 
and designed world(s). 

Integrate qualitative and/or 
quantitative scientific and/or 
technical information in 
written text with that 
contained in media and 
visual displays to clarify claims 
and findings. 

Gather, read, synthesize 
information from multiple 
appropriate sources and 
assess the credibility, 
accuracy, and possible bias 
of each publication and 
methods used, and describe 
how they are supported or 
not supported by evidence. 
 Evaluate data, hypotheses, 
and/or conclusions in 
scientific and technical texts 
in light of competing 
information or accounts. 

adapted for classroom use to 
determine the central ideas or 
conclusions and/or to obtain scientific 
and/or technical information to 
summarize complex evidence, 
concepts, processes, or information 
presented in a text by paraphrasing 
them in simpler but still accurate terms. 

Compare, integrate and evaluate 
sources of information presented in 
different media or formats (e.g., visually, 
quantitatively) as well as in words in 
order to address a scientific question or 
solve a problem. 

Gather, read, and evaluate scientific 
and/or technical information from 
multiple authoritative sources, assessing 
the evidence and usefulness of each 
source.  

Evaluate the validity and reliability of 
and/or synthesize multiple claims, 
methods, and/or designs that appear in 
scientific and technical texts or media 
reports, verifying the data when 
possible. 

Communicate scientific and/or 
technical information or ideas (e.g. 
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K-2 3-5 6-8 9-12 

models, drawings, writing, 
or numbers that provide 
detail about scientific 
ideas, practices, and/or 
design ideas. 

and/or technical information 
orally and/or in written 
formats, including various 
forms of media and may 
include tables, diagrams, and 
charts. 

Communicate scientific 
and/or technical information 
(e.g. about a proposed 
object, tool, process, system) 
in writing and/or through oral 
presentations. 

about phenomena and/or the process 
of development and the design and 
performance of a proposed process or 
system) in multiple formats (including 
orally, graphically, textually, and 
mathematically). 

Crosscutting Concepts (CCCs): Stability and Change 

K-2 3-5 6-8 9-12 

Stability and 
Change in K–2 
builds on prior 
experiences and 
progresses to... 

Some things stay 
the same while 
other things 
change.  

Things may 
change slowly or 
rapidly. 

Stability and Change 
in 3–5 builds on K–2 
experiences and 
progresses to... 

Change is measured 
in terms of 
differences over time 
and may occur at 
different rates.  

Some systems 
appear stable, but 
over long periods of 
time will eventually 
change. 

Stability and Change in 6– 8 builds on K–5 
experiences and progresses to... 

Explanations of stability and change in natural 
or designed systems can be constructed by 
examining the changes over time and forces 
at different scales, including the atomic scale. 

Small changes in one part of a system might 
cause large changes in another part.  

Stability might be disturbed either by sudden 
events or gradual changes that accumulate 
over time.  

Systems in dynamic equilibrium are stable due 
to a balance of feedback mechanisms. 

Stability and Change in 9-12 builds on 
K–8 experiences and progresses to 
college or career experiences. 

Much of science deals with 
constructing explanations of how things 
change and how they remain stable.  

Change and rates of change can be 
quantified and modeled over very short 
or very long periods of time. Some 
system changes are irreversible.  

Feedback (negative or positive) can 
stabilize or destabilize a system. Systems 
can be designed for greater or lesser 
stability. 
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Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

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 
and grow. 

LS1.A in 3–5 builds 
on K–2 experiences 
and progresses to... 

Plants and animals 
have both internal 
and external 
structures that serve 
various functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. An 
organism may consist of one 
single cell (unicellular) or many 
different numbers and types of 
cells (multicellular).  

Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring.  

Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the boundary 
that controls what enters and 
leaves the cell. 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms help 
them perform the essential functions of life. 

All cells contain genetic information in the form of 
DNA molecules. Genes are regions in the DNA that 
contain the instructions that code for the formation 
of proteins, which carry out most of the work of cells.  

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level.  

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some 
range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative 
feedback) what is going on inside the living system.  
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Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.e: Analyze and evaluate the quality, validity, and reliability of information from multiple sources. 
• LA 12.2.1.a: Communicate ideas effectively in discussion or presentation. 
• LA 12.4.1.a: Use technology to produce and publish writing and to interact and collaborate with others. 

Mathematics Connections: 
• MA.HS.N.Q.1: Use units to understand problems and guide the solution of multi-step problems involving quantities. 
• MA.HS.F.IF.4: Interpret key features of functions and relate them to contexts. 

Social Studies Connections: 
• SS HS.1.1.c: Evaluate the credibility of sources by considering relevance, author’s purpose, and point of view (applicable to 

evaluating scientific information). 

Fine and Performing Arts Connections: 
• FA 12.2.1.c: Communicate meaning through visual representations (e.g., creating diagrams/models that show feedback 

mechanisms). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Homeostasis, Feedback mechanism, Negative feedback, Calcium homeostasis, Parathyroid hormone (PTH), Calcitonin, Bone 

remodeling, Osteoblasts / Osteoclasts, Endocrine signaling, Mineral reservoir, Stability, Disruption, Regulation 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Knowledge, Skills, and Abilities: 
• KSA1: Locate and select reliable, grade-appropriate scientific sources (e.g., journal articles, textbooks, academic videos) that 

describe skeletal feedback mechanisms such as bone remodeling or calcium regulation. 
• KSA2: Interpret information from diverse formats (e.g., diagrams, graphs, videos, text) to identify how feedback mechanisms in 

the skeletal system support homeostasis. 
• KSA3: Synthesize information from multiple sources to describe how hormonal signals (e.g., parathyroid hormone, calcitonin) 

regulate calcium levels through bone resorption and deposition. 
• KSA4: Assess the credibility and scientific accuracy of different sources (e.g., distinguishing between peer-reviewed studies and 

general websites) that explain skeletal feedback mechanisms. 
• KSA5: Identify similarities and differences in how various sources represent skeletal feedback processes (e.g., calcium sensing, 

hormone response timing, role of osteoclasts and osteoblasts). 
• KSA6: Explain how the information gathered relates to homeostasis, such as maintaining calcium balance, and identify what 

might occur when skeletal feedback regulation is disrupted. 
• KSA7: Apply the concepts of skeletal feedback and homeostasis to a specific context, such as bone loss during spaceflight, 

osteoporosis, or parathyroid gland disorders. 
• KSA8: Present findings using at least two formats (e.g., written explanation with labeled diagram, narrated slide presentation with 

graphs or videos) to communicate how skeletal feedback mechanisms maintain internal stability. 
• KSA9: Use clear scientific language and visual supports to explain how bone remodeling or calcium regulation contributes to 

systemic homeostasis for a peer or general audience. 
• KSA10: Explain how the structure and function of skeletal tissues enable feedback mechanisms that help the body maintain 

internal stability, even when physiological or environmental conditions change. 
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Standard Code: SC.HSP.6.3 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the skeletal system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the skeletal system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.3.d 

Develop and use a model to explain the order of events necessary for bone formation. 

NGSS Comparison: Builds on HS-LS1-1 

Other Indicators in this Standard 

SC.HSP.6.3.a, SC.HSP.6.3.b, SC.HSP.6.3.c, SC.HSP.6.3.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Developing and Using Models:  
• Develop, revise, and/or use a model based on evidence 

to illustrate and/or predict the relationships between 
systems or between components of a system. 

Connections to the nature of science 

Science Models, Laws, Mechanisms, and Theories Explain Natural 
Phenomena 

• Models, mechanisms, and explanations collectively serve 

Cause and Effect:  
• Empirical evidence is required to differentiate between 

cause and correlation and make claims about specific 
causes and effects.  

• Cause and effect relationships can be suggested and 
predicted for complex natural and human designed 
systems by examining what is known about smaller scale 
mechanisms within the system. 
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as tools in the development of a scientific theory. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 
• Multicellular organisms have a hierarchical structural organization, in which any one system is made up of numerous parts and 

is itself a component of the next level. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 

• A fetus develops cartilage that eventually ossifies into bone during gestation. 
• A broken bone heals over time, beginning with a blood clot and ending in remodeled bone. 
• Vitamin D deficiency in children leads to rickets, disrupting normal bone development. 
• Astronauts in zero gravity lose bone mass due to changes in bone formation and resorption. 
• Long bones form in a predictable sequence of events that begins with cartilage templates and ends with ossified structures. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.3.d: Develop and use a model to explain the order of events necessary for bone formation. 
1. Using Either a Developed or Given Model to Do the Following 

A. Components of the Model 
• Students define and clearly label all of the essential variables or factors (components) within the system being 

modeled, including: 
a) Osteogenic cells, osteoblasts, osteocytes, and osteoclasts 
b) Matrix components (e.g., collagen, calcium phosphate) 
c) Sites of ossification (e.g., primary and secondary centers) 
d) Hormonal or nutrient signals affecting bone development 

• When appropriate, students describe the boundaries and limitations of the model, such as: 
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a) Whether it represents intramembranous or endochondral ossification 
b) The cellular resolution (e.g., tissue-level vs. molecular-level detail) 
c) Simplified assumptions about timing or regulation of developmental steps 

B. Relationships 
• Students describe the relationships among the components of the model, including: 

a) The sequence of differentiation from osteogenic cells → osteoblasts → osteocytes 
b) The role of osteoblasts in matrix deposition and mineralization 
c) The feedback regulation between bone-forming and bone-resorbing cells 
d) How signaling molecules (e.g., growth factors, hormones) regulate the timing and progression of bone 
formation 

C. Connections 
• Students connect the model to causal phenomena or scientific theories that students then describe or predict, using 

logical reasoning, such as: 
a) How the ordered stages of cell differentiation and matrix development result in the structure and function of 
mature bone 
b) How disruption in one stage (e.g., mineralization) leads to changes in bone structure or integrity 
c) How the model can be used to predict outcomes of bone growth under different physiological conditions 
(e.g., injury, puberty, nutrient deficiency) 

2. Developing a Model 
• Students develop a model with all of the attributes above, ensuring it includes: 

a) A clearly sequenced progression of bone formation stages 
b) Cause-and-effect relationships between components (e.g., how osteoblast activity leads to mineralized 
matrix) 
c) Mechanisms that explain how cellular processes result in macroscopic bone structure 
d) Appropriately labeled parts and logical flow consistent with accepted biological understanding 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Developing and Using Models 
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K-2 3-5 6-8 9-12 

Developing and 
Using Models in K–2 
builds on prior 
experiences and 
progresses to... 

Distinguish between 
a model and the 
actual object, 
process, and/or 
events the model 
represents.  

Compare models to 
identify common 
features and 
differences. 

Develop and/or use 
a model to represent 
amounts, 
relationships, relative 
scales (bigger, 
smaller), and/or 
patterns in the 
natural and designed 
world(s).  

Develop a simple 
model based on 

Developing and Using 
Models in 3–5 builds on K–2 
experiences and progresses 
to... 

Identify limitations of models.  

Collaboratively develop 
and/or revise a model 
based on evidence that 
shows the relationships 
among variables for 
frequent and regular 
occurring events.  

Develop a model using an 
analogy, example, or 
abstract representation to 
describe a scientific 
principle or design solution.  

Develop and/or use models 
to describe and/or predict 
phenomena.  

Develop a diagram or 
simple physical prototype to 
convey a proposed object, 
tool, or process.  

Developing and Using Models in 
6– 8 builds on K–5 experiences 
and progresses to... 

Evaluate limitations of a model for 
a proposed object or tool.  

Develop or modify a model— 
based on evidence – to match 
what happens if a variable or 
component of a system is 
changed.  

Use and/or develop a model of 
simple systems with uncertain and 
less predictable factors.  

Develop and/or revise a model to 
show the relationships among 
variables, including those that are 
not observable but predict 
observable phenomena. 

Develop and/or use a model to 
predict and/or describe 
phenomena.  

Develop a model to describe 
unobservable mechanisms. 
Develop and/or use a model to 

Developing and Using Models in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Evaluate merits and limitations of two 
different models of the same proposed 
tool, process, mechanism or system in 
order to select or revise a model that 
best fits the evidence or design criteria.  

Design a test of a model to ascertain its 
reliability.  

Develop, revise, and/or use a model 
based on evidence to illustrate and/or 
predict the relationships between 
systems or between components of a 
system.  

Develop and/or use multiple types of 
models to provide mechanistic accounts 
and/or predict phenomena and move 
flexibly between model types based on 
merits and limitations.  

Develop a complex model that allows 
for manipulation and testing of a 
proposed process or system.  
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K-2 3-5 6-8 9-12 

evidence to 
represent a proposed 
object or tool. 

Use a model to test cause 
and effect relationships or 
interactions concerning the 
functioning of a natural or 
designed system. 

generate data to test ideas 
about phenomena in natural or 
designed systems, including those 
representing inputs and outputs, 
and those at unobservable 
scales. 

Develop and/or use a model (including 
mathematical and computational) to 
generate data to support explanations, 
predict phenomena, analyze systems, 
and/or solve problems. 

Crosscutting Concepts (CCCs): Cause and Effect 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Events have causes 
that generate 
observable patterns.  

Simple tests can be 
designed to gather 
evidence to support 
or refute student 
ideas about causes. 

Cause and Effect in 3–5 
builds on K–2 
experiences and 
progresses to... 

Cause and effect 
relationships are 
routinely identified, 
tested, and used to 
explain change.  

Events that occur 
together with regularity 
might or might not be 
a cause-and-effect 
relationship. 

Cause and Effect in 6– 8 builds on 
K–5 experiences and progresses 
to... 

Relationships can be classified as 
causal or correlational, and 
correlation does not necessarily 
imply causation. 

Cause and effect relationships may 
be used to predict phenomena in 
natural or designed systems.  

Phenomena may have more than 
one cause, and some cause-and-
effect relationships in systems can 
only be described using probability. 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Empirical evidence is required to differentiate 
between cause and correlation and make 
claims about specific causes and effects.  

Cause and effect relationships can be 
suggested and predicted for complex 
natural and human designed systems by 
examining what is known about smaller scale 
mechanisms within the system.  Systems can 
be designed to cause a desired effect.  

Changes in systems may have various causes 
that may not have equal effects. 
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Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

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 
and grow. 

LS1.A in 3–5 
builds on K–2 
experiences 
and progresses 
to... 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 
functions in 
growth, 
survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. An 
organism may consist of one 
single cell (unicellular) or many 
different numbers and types of 
cells (multicellular). 

 Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring. 

 Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the boundary 
that controls what enters and 
leaves the cell. 

LS1.A in 9–12 builds on K–8 experiences and knowledge 
and progresses to... 

Systems of specialized cells within organisms help them 
perform the essential functions of life. 

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells. 

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level. 

 Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional even 
as external conditions change within some range. 
Feedback mechanisms can encourage (through positive 
feedback) or discourage (negative feedback) what is 
going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.l: Draw conclusions and make inferences based on explicit and implied information. 
• LA 12.2.1.a: Communicate ideas effectively in discussions or presentations. 
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• LA 12.4.1.b: Evaluate the use of digital tools and resources to support collaboration and information sharing. 

Mathematics Connections: 
• MA.HS.N.Q.1: Use units as a way to understand problems and guide the solution of multi-step problems involving measurements 

and quantities (e.g., rates of bone growth). 
• MA.HS.F.IF.4: Interpret key features of graphs or representations (e.g., timelines or rate graphs for ossification). 

Social Studies Connections: 
• SS HS.1.1.c: Evaluate the credibility of sources when gathering information (applicable when researching stages of bone 

formation in different organisms or medical contexts). 

Fine and Performing Arts Connections: 
• FA 12.2.1.c: Communicate meaning through visual representations (e.g., create accurate models of bone formation stages). 
• FA 12.2.1.d: Use media and techniques to solve visual problems in a composition (e.g., creating interactive or annotated bone 

development diagrams). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Ossification, Osteoblast, Osteoclast, Osteocyte, Cartilage, Chondrocyte, Periosteum, Epiphyseal plate, Calcification, Compact 

bone, Spongy bone, Bone matrix, Remodeling, Longitudinal growth, Intramembranous ossification, Endochondral ossification, 
Growth factors, Hormonal regulation 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify and label the essential components involved in bone formation in a model, including osteogenic cells, 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/


 SC.HSP.6.3.d 95 

osteoblasts, osteocytes, matrix proteins, and mineral deposits. 
• KSA2: Sequence the major developmental stages in bone formation—cell differentiation, matrix secretion, mineralization, and 

remodeling—within the model. 
• KSA3: Describe the role of each type of bone cell (e.g., osteoblasts deposit bone matrix, osteocytes maintain it) and how their 

actions cause structural changes in bone. 
• KSA4: Represent the flow of matter (e.g., calcium, phosphate) and energy involved in bone matrix formation using visual or 

conceptual elements in the model. 
• KSA5: Illustrate cause-and-effect relationships in the model, such as how osteoblast activity results in mineralized matrix, which 

leads to bone rigidity and strength. 
• KSA6: Explain how disruptions at any point in the sequence (e.g., insufficient calcium or low osteoblast activity) affect the overall 

structure and function of bone. 
• KSA7: Clarify the model’s assumptions and limitations (e.g., modeling only endochondral ossification or excluding hormonal 

control) and how those affect interpretation. 
• KSA8: Use the model to predict how bone formation would change under different physiological conditions (e.g., adolescence, 

injury recovery, calcium deficiency). 
• KSA9: Compare student-generated models to accepted biological models to evaluate whether the sequence and cellular 

mechanisms of bone formation are represented accurately. 
• KSA10: Revise the model to improve accuracy, completeness, or clarity based on feedback, peer comparison, or new evidence 

about bone formation mechanisms. 
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Standard Code: SC.HSP.6.3 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the skeletal system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the skeletal system to its functional role in supporting and protecting the body, and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.3.e 

Engage in arguments from evidence to support claims about the causes of dysfunction in the skeletal system. Evidence could include 
data obtained from case studies.  

NGSS Comparison: Builds on HS-LS1-1 and HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.3.a, SC.HSP.6.3.b, SC.HSP.6.3.c, SC.HSP.6.3.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Engaging in Argument from Evidence:  
• Construct, use, and/or present an oral and written argument 

or counterarguments based on data and evidence. 

Connections to the nature of science 

Scientific Knowledge is Open to Revision in Light of New Evidence 
• Scientific argumentation is a mode of logical discourse used 

to clarify the strength of relationships between ideas and 

Cause and Effect:  
• Changes in systems may have various causes that may 

not have equal effects. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
evidence that may result in revision of an explanation. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to 

remain alive and functional even as external conditions change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) what is going on inside the living system. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A patient with osteoporosis exhibits spontaneous fractures due to decreased bone density. 
• Prolonged vitamin D deficiency leads to rickets, causing the bowing of long bones. 
• Astronauts in microgravity environments lose bone mass over time, despite exercise. 
• A genetic mutation in collagen results in brittle bone disease (osteogenesis imperfecta). 
• Inflammation from rheumatoid arthritis causes joint deformation and bone erosion. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.3.e: Engage in arguments from evidence to support claims about the causes of dysfunction in the skeletal system. 
1. Identifying the given claims or design solutions 

A. Students identify the given claims, explanations, or design solutions to be evaluated, supported, or refuted with 
argumentation, such as: 

• “Osteoporosis is caused by an imbalance between bone resorption and bone formation.” 
• “A lack of mechanical stress leads to skeletal deterioration.” 
• “Disruption of calcium homeostasis causes skeletal system dysfunction.” 
• “Genetic disorders such as osteogenesis imperfecta affect the strength and integrity of bones.” 

2. Identifying scientific evidence 
A. Students identify multiple lines of scientific evidence that is relevant to a particular scientific question or problem. Students 
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identify evidence, such as: 
• Bone density scans from patients with osteoporosis; 
• Experimental data showing the effect of physical activity on bone mass; 
• Genetic studies linking collagen mutations to brittle bone disease; 
• Microscopic analysis of bone remodeling rates in healthy and diseased tissue. 

B. Students describe how the evidence shows a cause-and-effect relationship between a disruption and the resulting 
structural or functional impairment in the skeletal system. 

3. Evaluating and critiquing evidence: identification of the strength of the evidence used to support an argument 
A. Students assess the validity, reliability, strengths, and weaknesses of the chosen evidence along with its ability to support 
logical and reasonable arguments, considering: 

• Whether the evidence shows a clear causal mechanism (e.g., mineral loss → reduced bone strength → fracture) 
• The strength of correlations, and whether alternative causes have been ruled out 
• The relevance of the evidence to the structure and function of the skeletal system 

4. Reasoning/synthesis: synthesizing the evidence logically and connecting to phenomena 
A. Students synthesize the evidence logically and make explicit connections to known scientific theories or models, such as: 

• Mechanistic models of bone remodeling and mineralization 
• Structural models of bone under stress or injury 

B. Students develop an argument that explicitly supports or refutes the given claim using the evidence and known scientific 
information, explaining how disruptions in inputs, regulation, or mechanical load cause measurable changes in skeletal form and 
function. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Engaging in Argument from Evidence 

K-2 3-5 6-8 9-12 

Engaging in Argument from 
Evidence in K–2 builds on 
prior experiences and 
progresses to... 

Engaging in Argument from 
Evidence in 3–5 builds on K–2 
experiences and progresses 
to... 

Engaging in Argument from 
Evidence in 6– 8 builds on K–
5 experiences and 
progresses to... 

Engaging in Argument from Evidence 
in 9-12 builds on K–8 experiences and 
progresses to college or career 
experiences. 
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K-2 3-5 6-8 9-12 

Identify arguments that are 
supported by evidence.  

Distinguish between 
explanations that account 
for all gathered evidence 
and those that do not.  

Analyze why some evidence 
is relevant to a scientific 
question and some is not.  

Distinguish between opinions 
and evidence in one’s own 
explanations. 

Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell 
the main points of the 
argument. 

Construct an argument with 
evidence to support a claim. 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Distinguish among facts, 
reasoned judgment based 
on research findings, and 
speculation in an 
explanation. 

Respectfully provide and 
receive critiques from peers 
about a proposed 
procedure, explanation or 
model.by citing relevant 
evidence and posing 
specific questions. 

Construct and/or support an 
argument with evidence, 
data, and/or a model.  

Use data to evaluate claims 
about cause and effect. 

Compare and critique two 
arguments on the same 
topic and analyze whether 
they emphasize similar or 
different evidence and/or 
interpretations of facts. 

Respectfully provide and 
receive critiques about one’s 
explanations, procedures, 
models and questions by 
citing relevant evidence and 
posing and responding to 
questions that elicit pertinent 
elaboration and detail. 

Construct, use, and/or 
present an oral and written 
argument supported by 
empirical evidence and 
scientific reasoning to 
support or refute an 
explanation or a model for a 
phenomenon or a solution to 
a problem. 

Compare and evaluate competing 
arguments or design solutions in light 
of currently accepted explanations, 
new evidence, limitations (e.g., trade-
offs), constraints, and ethical issues.  

Evaluate the claims, evidence, 
and/or reasoning behind currently 
accepted explanations or solutions to 
determine the merits of arguments. 

Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence and 
challenging ideas and conclusions, 
responding thoughtfully to diverse 
perspectives, and determining what 
additional information is required to 
resolve contradictions. 

Construct, use, and/or present an oral 
and written argument or counter-
arguments based on data and 
evidence. 
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Crosscutting Concepts (CCCs): Cause and Effect 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Events have causes 
that generate 
observable 
patterns.  

Simple tests can be 
designed to gather 
evidence to 
support or refute 
student ideas 
about causes. 
 

Cause and Effect in 3–
5 builds on K–2 
experiences and 
progresses to... 

Cause and effect 
relationships are 
routinely identified, 
tested, and used to 
explain change.  

Events that occur 
together with 
regularity might or 
might not be a cause-
and-effect 
relationship. 

Cause and Effect in 6– 8 builds on 
K–5 experiences and progresses 
to... 

Relationships can be classified as 
causal or correlational, and 
correlation does not necessarily 
imply causation. 

Cause and effect relationships may 
be used to predict phenomena in 
natural or designed systems.  

Phenomena may have more than 
one cause, and some cause-and-
effect relationships in systems can 
only be described using probability. 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Empirical evidence is required to differentiate 
between cause and correlation and make 
claims about specific causes and effects.  

Cause and effect relationships can be 
suggested and predicted for complex natural 
and human designed systems by examining 
what is known about smaller scale mechanisms 
within the system.  Systems can be designed 
to cause a desired effect.  

Changes in systems may have various causes 
that may not have equal effects. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

All organisms have 

LS1.A in 3–5 
builds on K–2 
experiences and 
progresses to... 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 

LS1.A in 9–12 builds on K–8 experiences and knowledge 
and progresses to... 

Systems of specialized cells within organisms help them 
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K-2 3-5 6-8 9-12 

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 
and grow. 

Plants and 
animals have 
both internal and 
external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

cells, which is the smallest unit 
that can be said to be alive. 
An organism may consist of 
one single cell (unicellular) or 
many different numbers and 
types of cells (multicellular).  

Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring.  

Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the 
boundary that controls what 
enters and leaves the cell. 

perform the essential functions of life. 

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells. 

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level. 

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some range. 
Feedback mechanisms can encourage (through 
positive feedback) or discourage (negative feedback) 
what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.i: Evaluate the quality of evidence used to support claims. 
• LA 12.3.3.a: Demonstrate appropriate speaking and listening behaviors in discussions to support and critique arguments. 
• LA 12.2.2.b: Analyze how an author uses rhetorical strategies to advance an argument. 

Mathematics Connections: 
• MA.HS.S.ID.1: Represent data with plots and interpret context (e.g., bone density trends across case studies). 
• MA.HS.S.IC.6: Evaluate reports based on data, determining if evidence supports claims about a population. 
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Social Studies Connections: 
• SS HS.1.1.c: Evaluate the credibility of various sources when gathering information to support arguments. 
• SS HS.4.2.d: Analyze multiple perspectives in evaluating evidence and forming conclusions. 

Fine and Performing Arts Connections: 
• FA 12.2.1.e: Present a defense or rationale for decisions made in creating art (analogous to defending scientific claims with 

evidence in models or presentations). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Skeletal dysfunction, Osteoporosis, Bone density, Mineralization, Osteoblast / Osteoclast, Fracture, Joint degeneration, Calcium 

homeostasis, Pathology, Structural integrity, Rickets, Osteogenesis imperfecta, Bone resorption, Mechanical stress, Genetic 
disorder, Inflammation, Cartilage erosion 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify claims that propose specific causes of dysfunction in the skeletal system, such as nutritional deficiencies, genetic 

disorders, trauma, or inactivity. 
• KSA2: Describe the normal structural features and functions of healthy skeletal tissue and how those features are altered in 

common dysfunctions (e.g., porous bone in osteoporosis). 
• KSA3: Identify multiple relevant sources of scientific evidence (e.g., imaging data, mineral density measurements, genetic 

analyses) that support or refute claims about skeletal dysfunction. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA4: Evaluate the quality of the evidence used to support a claim about skeletal dysfunction, including whether it shows a 
plausible causal mechanism. 

• KSA5: Assess the strengths and limitations of evidence based on sample type, study design, or whether it addresses both 
structure and function of the skeletal system. 

• KSA6: Explain how specific disruptions at the cellular or tissue level (e.g., reduced osteoblast activity, matrix degradation) lead to 
system-level dysfunction in the skeleton. 

• KSA7: Construct a written or visual argument using relevant evidence and reasoning to support or refute a claim about the 
cause of skeletal system dysfunction. 

• KSA8: Connect data from case studies or experiments to known biological mechanisms that explain the relationship between 
structural changes and loss of skeletal function. 

• KSA9: Differentiate between causal claims and correlational patterns when evaluating arguments about skeletal dysfunction 
(e.g., “bone thinning is caused by aging” vs. “bone thinning is associated with reduced weight-bearing activity”). 
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Topic Code: SC.HSP.6 Structure and Function: Anatomy & Physiology 
Standard Code: SC.HSP.6.4 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the muscular system.  

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the muscular system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.4.a 

Plan and conduct an investigation to identify patterns of organization in the muscular system. Information can be gathered from 
dissections, models, simulations, and scientific texts.  

NGSS Comparison: Builds on HS-LS1-1 

Other Indicators in this Standard 

SC.HSP.6.4.b, SC.HSP.6.4.c, SC.HSP.6.4.d, SC.HSP.6.4.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Planning and Carrying out Investigations:  
• Plan an investigation or test a design individually and 

collaboratively to produce data to serve as the basis for 
evidence as part of building and revising models, 
supporting explanations for phenomena, or testing solutions 
to problems. Consider possible variables or effects and 

Patterns:  
• Different patterns may be observed at each of the scales 

at which a system is studied and can provide evidence 
for causality in explanations of phenomena. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
evaluate the confounding investigation’s design to ensure 
variables are controlled. 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 
• Science investigations use diverse methods and do not 

always use the same set of procedures to obtain data. 

 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A cadaver dissection reveals that skeletal muscles are bundled in consistent fascicle arrangements across different body 

regions. 
• Muscle contractions vary in strength depending on muscle fiber types (e.g., slow-twitch vs. fast-twitch), which appear in 

predictable anatomical patterns. 
• Paralysis in certain muscles leads to observable motor deficits that correlate with predictable motor unit pathways. 
• Comparing animal and human musculature shows recurring organizational patterns like agonist-antagonist pairs. 
• MRI or ultrasound imaging reveals repeated muscle-tendon-bone arrangements that support specific joint movements. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.4.a: Plan and conduct an investigation to identify patterns of organization in the muscular system. 
1. Identifying the Phenomenon to be Investigated 

A. Students describe the phenomenon under investigation, which includes the following idea: patterns of structural 
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organization are related to the functions of specialized cells in the muscular system. 
2. Identifying the Evidence to be Collected 

A. Students describe the types of data that will be collected to provide evidence for patterned structures in the muscular 
system (e.g., arrangement of muscle fibers, presence of striations, types of muscle tissue). 

3. Planning the Investigation 
A. In the investigation plan, students describe: 

• The system or region of the body to be studied (e.g., biceps brachii vs. rectus abdominis); 
• Tools or technologies to collect data (e.g., dissection, microscope, digital model); 
• Criteria for collecting data that will reveal patterns of anatomical organization; 
• Consideration of variables that might affect observed patterns (e.g., location, activity level, fiber type distribution); 
• The experimental procedure, the minimum number of different specimens that would allow generalization of results, 

the evidence derived from the data; and 
• Whether the investigation will be conducted individually or collaboratively. 

4. Collecting the Data 
A. Students collect and record relevant and sufficient data (qualitative and/or quantitative) to address the identified 
patterns. 
B. Students document their observations in structured formats (e.g., data tables, muscle diagrams, photo annotations). 

5. Using the Data to Identify Patterns 
A. Students organize and analyze data to identify and describe repeating or hierarchical patterns in the muscular system 
(e.g., fascicle arrangements, presence of sarcomeres, types of muscle fibers). 
B. Students explain how these patterns in organization relate to function (e.g., parallel muscle fiber arrangement allows for 
greater range of motion; pennate arrangement supports greater force production). 

6. Refining the Design 
A. Students evaluate their investigation, including: 

• Assessment of the accuracy and precision of the data, as well as limitations (e.g., resolution of images, difficulty 
accessing internal structures, individual variation) of the investigation, and make suggestions for refinement; and 

• Assessment of the ability of the data to support evidence-based conclusions about the relationship between structural 
patterns and muscular function. 

B. If necessary, students refine the investigation plan to produce more generalizable data. 

Critical Background Knowledge 

Grade Band Progressions:  
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Science and Engineering Practices (SEPs): Planning and Carrying Out Investigations 

K-2 3-5 6-8 9-12 

Planning and Carrying Out 
Investigations in K–2 builds 
on prior experiences and 
progresses to... 

With guidance, plan and 
conduct an investigation in 
collaboration with peers (for 
K).  

Plan and conduct an 
investigation collaboratively 
to produce data to serve as 
the basis for evidence to 
answer a question. 

Evaluate different ways of 
observing and/or 
measuring a phenomenon 
to determine which way 
can answer a question. 

Make observations 
(firsthand or from media) 
and/or measurements to 
collect data that can be 
used to make comparisons.  

Make observations 

Planning and 
Carrying Out 
Investigations in 3–5 
builds on K–2 
experiences and 
progresses to... 

Plan and conduct an 
investigation 
collaboratively to 
produce data to 
serve as the basis for 
evidence, using fair 
tests in which 
variables are 
controlled and the 
number of trials 
considered. 

Evaluate appropriate 
methods and/or tools 
for collecting data. 

Make observations 
and/or 
measurements to 
produce data to 
serve as the basis for 

Planning and Carrying Out 
Investigations in 6– 8 
builds on K–5 experiences 
and progresses to... 

Plan an investigation 
individually and 
collaboratively, and in the 
design: identify 
independent and 
dependent variables and 
controls, what tools are 
needed to do the 
gathering, how 
measurements will be 
recorded, and how many 
data are needed to 
support a claim.  

Conduct an investigation 
and/or evaluate and/or 
revise the experimental 
design to produce data to 
serve as the basis for 
evidence that meet the 
goals of the investigation. 

Evaluate the accuracy of 

Planning and Carrying Out Investigations in 9-12 
builds on K–8 experiences and progresses to 
college or career experiences. 

Plan an investigation or test a design individually 
and collaboratively to produce data to serve as 
the basis for evidence as part of building and 
revising models, supporting explanations for 
phenomena, or testing solutions to problems. 
Consider possible variables or effects and 
evaluate the confounding investigation’s design 
to ensure variables are controlled.  

Plan and conduct an investigation individually 
and collaboratively to produce data to serve as 
the basis for evidence, and in the design: decide 
on types, how much, and accuracy of data 
needed to produce reliable measurements and 
consider limitations on the precision of the data 
(e.g., number of trials, cost, risk, time), and refine 
the design accordingly.  

Plan and conduct an investigation or test a 
design solution in a safe and ethical manner 
including considerations of environmental, 
social, and personal impacts. 

Select appropriate tools to collect, record, 
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K-2 3-5 6-8 9-12 

(firsthand or from media) 
and/or measurements of a 
proposed object or tool or 
solution to determine if it 
solves a problem or meets a 
goal.  

Make predictions based on 
prior experiences. 

evidence for an 
explanation of a 
phenomenon or test 
a design solution.  

Make predictions 
about what would 
happen if a variable 
changes. 

various methods for 
collecting data. 

Collect data to produce 
data to serve as the basis 
for evidence to answer 
scientific questions or test 
design solutions under a 
range of conditions. 

analyze, and evaluate data. 

Make directional hypotheses that specify what 
happens to a dependent variable when an 
independent variable is manipulated. 

Manipulate variables and collect data about a 
complex model of a proposed process or system 
to identify failure points or improve performance 
relative to criteria for success or other variables. 

Crosscutting Concepts (CCCs): Patterns 

K-2 3-5 6-8 9-12 

Patterns in K–2 
builds on prior 
experiences 
and 
progresses 
to... 

Patterns in the 
natural and 
human 
designed 
world can be 
observed, 
used to 
describe 

Patterns in 3–5 builds on 
K–2 experiences and 
progresses to... 

Similarities and 
differences in patterns 
can be used to sort, 
classify, communicate 
and analyze simple rates 
of change for natural 
phenomena and 
designed products.  

Patterns of change can 
be used to make 

Patterns in 6– 8 builds on K–5 
experiences and progresses to... 

Macroscopic patterns are 
related to the nature of 
microscopic and atomic-level 
structure.  

Patterns in rates of change and 
other numerical relationships 
can provide information about 
natural and human designed 
systems. 

Patterns can be used to identify 

Patterns in 9-12 builds on K–8 experiences and 
progresses to college or career experiences. 

Different patterns may be observed at each of the 
scales at which a system is studied and can provide 
evidence for causality in explanations of 
phenomena.  

Classifications or explanations used at one scale may 
fail or need revision when information from smaller or 
larger scales is introduced; thus requiring improved 
investigations and experiments.  

Patterns of performance of designed systems can be 
analyzed and interpreted to reengineer and improve 
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K-2 3-5 6-8 9-12 

phenomena, 
and used as 
evidence. 
 

predictions.  

Patterns can be used as 
evidence to support an 
explanation. 

cause and effect relationships.  

Graphs, charts, and images can 
be used to identify patterns in 
data. 

the system.  

Mathematical representations are needed to identify 
some patterns.  

Empirical evidence is needed to identify patterns. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

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 

LS1.A in 3–5 builds on 
K–2 experiences and 
progresses to... 

Plants and animals 
have both internal 
and external 
structures that serve 
various functions in 
growth, survival, 
behavior, and 
reproduction. 
 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. 
An organism may consist of 
one single cell (unicellular) or 
many different numbers and 
types of cells (multicellular).  

 Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring. 

 Within cells, special structures 
are responsible for particular 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms help 
them perform the essential functions of life.  

All cells contain genetic information in the form of 
DNA molecules. Genes are regions in the DNA that 
contain the instructions that code for the formation 
of proteins, which carry out most of the work of cells. 

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level.  

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
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K-2 3-5 6-8 9-12 

help them survive 
and grow. 

functions, and the cell 
membrane forms the 
boundary that controls what 
enters and leaves the cell. 

even as external conditions change within some 
range. Feedback mechanisms can encourage 
(through positive feedback) or discourage 
(negative feedback) what is going on inside the 
living system.  

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.m: Make connections between texts and other content areas, using evidence to support analysis. 
• LA 12.2.1.b: Use relevant evidence when supporting claims in science-focused writing. 
• LA 12.3.1.a: Participate in discussions using appropriate terminology to share findings and interpretations. 

Mathematics Connections: 
• MA.HS.S.ID.1: Summarize, represent, and interpret data from a scientific investigation (e.g., fiber types, contraction strength). 
• MA.HS.F.IF.4: Interpret functions describing patterns in data collected from muscle movement or structure. 

Social Studies Connections: 
• SS HS.4.3.d: Examine how tools and technology help scientists conduct investigations (e.g., EMG readings, virtual simulations). 

Fine and Performing Arts Connections: 
• FA 12.2.1.e: Present visual data or sketches (e.g., muscle maps or anatomical diagrams) to communicate scientific observations. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Muscle fiber, Fascicle, Myofibril, Sarcomere, Actin / Myosin, Voluntary / Involuntary, Skeletal, smooth, cardiac muscle, Muscle 

origin and insertion, Tendon, Striation, Contraction, Agonist / Antagonist, Neuromuscular junction, Myopathy, Pattern 
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recognition, Fiber alignment, Muscle bundle 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Plan an investigation that compares muscle structure in different regions or types of muscle (e.g., skeletal vs. smooth), 

identifying variables to be tested and those to be controlled. 
• KSA2: Describe the types of data to be collected (e.g., muscle fiber arrangement, fiber density, type of connective tissue) that 

reveal patterns of muscular organization. 
• KSA3: Identify appropriate tools, technologies, or methods (e.g., microscope, digital muscle models, staining techniques) for 

gathering and recording data on muscle tissue structure. 
• KSA4: Develop a procedure for the investigation that outlines how to measure and document muscle features to ensure 

consistency and replicability. 
• KSA5: Determine the sample size and type of muscles (e.g., biceps, cardiac tissue, intestinal wall) needed to draw general 

conclusions about organizational patterns. 
• KSA6: Collect and document structured observations using appropriate tools (e.g., labeling diagrams, photo annotations, 

measurement tables) that reveal muscle patterning. 
• KSA7: Analyze collected data to identify repeated or functional patterns in muscle organization (e.g., striations, arrangement of 

sarcomeres, fiber alignment). 
• KSA8: Revise the investigation plan based on analysis of initial data by proposing changes that improve precision, consistency, 

or scope of pattern recognition. 
• KSA9: Explain how observed patterns in muscle structure support different types of function (e.g., contraction strength, 

endurance, involuntary vs. voluntary movement). 
• KSA10: Justify the claim that muscle structure is specialized based on its function by citing data patterns observed across 

different muscle types or regions. 
• KSA11: Construct a labeled model or diagram of muscle architecture that highlights structural patterns and links them to 

differences in muscle performance or control.

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/


Standard Code: SC.HSP.6.4 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the muscular system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the muscular system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.4.b 

Develop and use a model to identify and describe the relationship between the structures and physiological processes of the muscular 
system. 

NGSS Comparison: Builds on HS-LS1-2 

Other Indicators in this Standard 

SC.HSP.6.4.a, SC.HSP.6.4.c, SC.HSP.6.4.d, SC.HSP.6.4.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
Developing and Using Models:  

• Develop, revise, and/or use a model based on evidence to 
illustrate and/or predict the relationships between systems 
or between components of a system. 

Connections to the nature of science 

Science Models, Laws, Mechanisms, and Theories Explain Natural 
Phenomena 

• Models, mechanisms, and explanations collectively serve 
as tools in the development of a scientific theory. 

Structure and Function:  
• The functions and properties of natural and designed 

objects and systems can be inferred from their overall 
structure, the way their components are shaped and 
used, and the molecular substructures of its various 
materials. 
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Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• During exercise, muscle fatigue occurs at different rates depending on muscle structure and fiber type. 
• Athletes use strength training to induce changes in muscle fiber size and structure that improve function. 
• EMG readings vary based on the structure and location of muscle groups activated during different movements. 
• Cardiac and smooth muscles contract differently from skeletal muscle due to structural differences at the cellular level. 
• Injuries like muscle strains or tears affect specific layers of muscle structure and impact movement efficiency. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.4.b: Develop and use a model to identify and describe the relationship between the structures and physiological processes of 
the muscular system. 
1. Components of the model 

A. Students develop a model in which they identify and describe the relevant parts (e.g., muscular system, individual 
muscles, and their component tissues such as skeletal muscle fibers, tendons, and connective tissue sheaths) and processes 
(e.g., contraction, generation of force, movement of body parts, maintenance of posture) of the muscular system in 
multicellular organisms. 

2. Relationships 
A. In the model, students describe the relationships between components, including: 

• The functions of at least two major components of the muscular system (e.g., muscle fibers and tendons; actin and 
myosin filaments) in terms of contributions to the overall function of the muscular system; 

• Ways the functions of different muscular components affect one another (e.g., how the organization of fascicles 
affects range and direction of motion; how connective tissues support force transmission from fibers to bones); and 

• The muscular system’s function and how that relates both to the structural properties of its parts (e.g., arrangement of 
sarcomeres, elasticity of tendons, motor unit recruitment) and to the overall function of the organism (e.g., 
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locomotion, stability, thermoregulation). 
3. Connections 

A. Students use the model to illustrate how interactions between components of the muscular system (e.g., coordinated 
contraction of muscle fibers, integration of tendons with skeletal elements, role of connective tissues in grouping and supporting 
muscle fibers) provide specific functions such as movement, balance, and control in multicellular organisms. 
B. Students make a distinction between the accuracy of the model and the actual anatomical structures and physiological 
functions it represents within the muscular system (e.g., simplified representation of fiber types or omission of neuromuscular 
signaling). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Developing and Using Models 

K-2 3-5 6-8 9-12 

Developing and 
Using Models in K–
2 builds on prior 
experiences and 
progresses to... 

Distinguish 
between a model 
and the actual 
object, process, 
and/or events the 
model represents.  

Compare models 
to identify 
common features 

Developing and Using 
Models in 3–5 builds 
on K–2 experiences 
and progresses to... 

Identify limitations of 
models. 

Collaboratively 
develop and/or revise 
a model based on 
evidence that shows 
the relationships 
among variables for 
frequent and regular 
occurring events.  

Developing and Using Models in 
6– 8 builds on K–5 experiences 
and progresses to... 

Evaluate limitations of a model 
for a proposed object or tool. 

Develop or modify a model—
based on evidence – to match 
what happens if a variable or 
component of a system is 
changed.  

Use and/or develop a model of 
simple systems with uncertain 
and less predictable factors.  

Developing and Using Models in 9-12 builds on K–8 
experiences and progresses to college or career 
experiences. 

Evaluate merits and limitations of two different 
models of the same proposed tool, process, 
mechanism, or system in order to select or revise a 
model that best fits the evidence or design criteria.  

Design a test of a model to ascertain its reliability. 

Develop, revise, and/or use a model based on 
evidence to illustrate and/or predict the 
relationships between systems or between 
components of a system.  

Develop and/or use multiple types of models to 
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and differences. 

Develop and/or 
use a model to 
represent 
amounts, 
relationships, 
relative scales 
(bigger, smaller), 
and/or patterns in 
the natural and 
designed world(s). 

Develop a model 
using an analogy, 
example, or abstract 
representation to 
describe a scientific 
principle or design 
solution.  

Develop and/or use 
models to describe 
and/or predict 
phenomena. 

Develop and/or revise a model 
to show the relationships among 
variables, including those that 
are not observable but predict 
observable phenomena.  

Develop and/or use a model to 
predict and/or describe 
phenomena.  

Develop a model to describe 
unobservable mechanisms. 

provide mechanistic accounts and/or predict 
phenomena and move flexibly between model 
types based on merits and limitations. 

Develop a complex model that allows for 
manipulation and testing of a proposed process or 
system.  

Develop and/or use a model (including 
mathematical and computational) to generate 
data to support explanations, predict phenomena, 
analyze systems, and/or solve problems. 

Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences and 
progresses to... 

The shape and 
stability of 
structures of 
natural and 
designed objects 
are related to their 

Structure and 
Function in 3–5 
builds on K–2 
experiences and 
progresses to... 

Different materials 
have different 
substructures, 
which can 
sometimes be 
observed.  

Structure and Function in 6– 8 builds on 
K–5 experiences and progresses to... 

Complex and microscopic structures and 
systems can be visualized, modeled, and 
used to describe how their function 
depends on the shapes, composition, 
and relationships among its parts; 
therefore, complex natural and designed 
structures/systems can be analyzed to 
determine how they function.  

Structure and Function in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Investigating or designing new systems or 
structures requires a detailed examination of 
the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
function and/or solve a problem.  

The functions and properties of natural and 
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function(s). Substructures have 
shapes and parts 
that serve 
functions. 

Structures can be designed to serve 
particular functions by taking into 
account properties of different materials, 
and how materials can be shaped and 
used. 

designed objects and systems can be 
inferred from their overall structure, the way 
their components are shaped and used, and 
the molecular substructures of its various 
materials. 

Disciplinary Core Ideas (DCIs): LS11.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds on 
prior experiences and 
progresses to... 

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 and grow. 

LS1.A in 3–5 
builds on K–2 
experiences and 
progresses to... 

Plants and 
animals have 
both internal and 
external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. 
An organism may consist of 
one single cell (unicellular) or 
many different numbers and 
types of cells (multicellular). 

 Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring.  

 Within cells, special structures 
are responsible for particular 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms help 
them perform the essential functions of life. 

All cells contain genetic information in the form of 
DNA molecules. Genes are regions in the DNA that 
contain the instructions that code for the formation of 
proteins, which carry out most of the work of cells.  

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level. 

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some 
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functions, and the cell 
membrane forms the 
boundary that controls what 
enters and leaves the cell. 

range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative 
feedback) what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.2.1.d: Develop and strengthen writing by planning, revising, editing, and rewriting focused on a scientific model’s clarity 

and accuracy. 
• LA 12.2.2.b: Present findings and support claims using appropriate visual displays and scientific vocabulary. 
• LA 12.1.6.e: Analyze how specific information in a text develops the structure-function relationship in scientific explanations. 

Mathematics Connections: 
• MA.HS.G.GMD.1: Use geometric modeling to describe real-world objects (e.g., muscle fiber arrangements). 
• MA.HS.S.IC.6: Evaluate reports based on data to draw conclusions about muscle structure and performance. 

Social Studies Connections: 
• SS HS.4.1.a: Apply reasoning to evaluate evidence presented in case studies of muscle disorders or treatments. 

Fine and Performing Arts Connections: 
• FA 12.2.1.d: Use visual representations (e.g., anatomical illustrations, dynamic models) to communicate scientific information 

clearly. 
• FA 12.3.2.b: Create visual models that show anatomical structures and systems working together in performance or athletic 

movement. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Skeletal muscle, Smooth muscle, Cardiac muscle, Sarcomere, Myofibril, Actin, Myosin, Fascicle, Contraction, Motor unit, 



 SC.HSP.6.4.b 118 

Neuromuscular junction, Calcium ions (Ca²⁺), ATP (adenosine triphosphate), Muscle fatigue, Voluntary, Involuntary, Origin, 
Insertion, Muscle tone, Antagonist, Agonist 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify and label the major components of the muscular system (e.g., skeletal muscle, smooth muscle, cardiac muscle, 

tendons, fascicles) within a conceptual or physical model. 
• KSA2: Describe the physiological processes associated with the muscular system (e.g., contraction, movement, posture 

maintenance, heat generation) and match each process to the appropriate structural component in the model. 
• KSA3: Construct or modify a model to include interactions between key muscular components such as muscle fibers, connective 

tissues, and motor neurons. 
• KSA4: Explain how the structure of at least two types of muscle tissue (e.g., striated vs. smooth; voluntary vs. involuntary) supports 

their respective physiological functions. 
• KSA5: Illustrate in the model how the functions of different muscular components affect one another (e.g., how tendon tension 

transfers force to bones, or how sarcomere arrangement supports contraction). 
• KSA6: Describe how the coordinated activity of multiple muscular structures (e.g., antagonistic muscle pairs, neuromuscular 

junctions) contributes to system-level functions such as movement or posture. 
• KSA7: Distinguish between the features of the model and the actual biological system by identifying limitations or simplifications 

(e.g., omission of biochemical signaling, idealized tissue arrangement). 
• KSA8: Justify the inclusion of specific components and their arrangements in the model based on their contribution to the 

functional goals of the muscular system. 
• KSA9: Revise the model to improve accuracy, clarity, or completeness based on new observations, peer feedback, or research 

findings. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.6.4 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the muscular system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the muscular system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.4.c 

Engage in arguments from evidence that muscle contraction is the result of biochemical reactions.  

NGSS Comparison: Builds on HS-LS1-7 

Other Indicators in this Standard 

SC.HSP.6.4.a, SC.HSP.6.4.b, SC.HSP.6.4.d, SC.HSP.6.4.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Engaging in Argument from Evidence:  
• Respectfully provide and/or receive critiques on scientific 

arguments by probing reasoning and evidence and 
challenging ideas and conclusions, responding 
thoughtfully to diverse perspectives, and determining 
what additional information is required to resolve 
contradictions. 

Connections to the nature of science 
• Scientific argumentation is a mode of logical discourse 

Cause and Effect 
• Empirical evidence is required to differentiate between 

cause and correlation and make claims about specific 
causes and effects.  

• Cause and effect relationships can be suggested and 
predicted for complex natural and human designed 
systems by examining what is known about smaller scale 
mechanisms within the system. 

Energy and Matter: (Secondary) 



 SC.HSP.6.4.c 120 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
used to clarify the strength of relationships between ideas 
and evidence that may result in revision of an explanation. 

• Changes of energy and matter in a system can be 
described in terms of energy and matter flows into, out of, 
and within that system. 

 

Disciplinary Core Idea (DCI) 

LS1.C:  Organization for Matter and Energy Flow in Organisms:  
• As matter and energy flow through different organizational levels of living systems, chemical elements are recombined in 

different ways to form different products.  
• As a result of these chemical reactions, energy is transferred from one system of interacting molecules to another. Cellular 

respiration is a chemical process in which the bonds of food molecules and oxygen molecules are broken, and new 
compounds are formed that can transport energy to muscles. Cellular respiration also releases the energy needed to 
maintain body temperature despite ongoing energy transfer to the surrounding environment. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Rigor mortis occurs after death due to a lack of ATP needed to break actin-myosin bonds. 
• Muscle fatigue during exercise correlates with depletion of ATP and accumulation of lactic acid. 
• Use of creatine supplements enhances muscle contraction in short bursts of activity by increasing available ATP. 
•  Snake venom can block neuromuscular transmission, preventing contraction despite intact muscle structure. 
• Inherited metabolic disorders, such as McArdle’s disease, impair muscle contraction due to faulty biochemical pathways. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.4.c: Engage in arguments from evidence that muscle contraction is the result of biochemical reactions.   
1. Identifying the given claims and associated evidence and/or reasoning 

A. Students clearly identify the claim (e.g., “ATP hydrolysis is required to detach myosin heads from actin and allow repeated 
contraction”). 
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B. Students clearly identify the supporting evidence (e.g., ATP-depleted muscle cells fail to relax, calcium binding 
visualizations). 
C. Students clearly identify the reasoning (e.g., “Energy is released from ATP to power conformational changes in motor 
proteins”). 

2. Evaluating and critiquing evidence: identification of the strength of the evidence used to support an argument 
A. Students assess the validity, reliability, strengths, and weaknesses of the chosen evidence along with its ability to support 
logical and reasonable arguments. Students consider: 

• Whether the evidence demonstrates a mechanistic pathway linking biochemical inputs (ATP, calcium) to contraction 
outcomes 

• Whether the evidence tracks energy transformation (e.g., ATP → ADP + Pi) and transfer through the muscular system 
• Whether the evidence is consistent across scales—from cellular processes to system-level muscle movement 

3. Identifying any potential additional evidence that is relevant to the evaluation 
A. Students identify additional evidence, scientific theories, or models that were not given to the student, such as: 

• Comparative data showing contraction differences in ATP-depleted vs. ATP-rich cells 
• Kinetic studies of ATPase activity in muscle proteins 
• Simulations or models of calcium concentration changes during contraction 

4. Evaluating and critiquing 
A. Students use the additional (not given) evidence to assess the validity and reliability of the given evidence and its ability 
to support or refute the claims or explanations. 
B. Students critique whether the evidence logically and causally supports the conclusion that contraction is driven by 
biochemical processes and assess whether reasoning appropriately incorporates the roles of both matter (ions, ATP) and energy 
transformation. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Engaging in Argument from Evidence 

K-2 3-5 6-8 9-12 

Engaging in Argument from 
Evidence in K–2 builds on 

Engaging in Argument from 
Evidence in 3–5 builds on 

Engaging in Argument from 
Evidence in 6– 8 builds on K–5 

Engaging in Argument from Evidence 
in 9-12 builds on K–8 experiences and 
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prior experiences and 
progresses to... 

Identify arguments that are 
supported by evidence.  

Distinguish between 
explanations that account 
for all gathered evidence 
and those that do not.  

Analyze why some evidence 
is relevant to a scientific 
question and some is not. 

Distinguish between opinions 
and evidence in one’s own 
explanations. 

Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell 
the main points of the 
argument. 

Construct an argument with 
evidence to support a claim. 

K–2 experiences and 
progresses to... 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Distinguish among facts, 
reasoned judgment based 
on research findings, and 
speculation in an 
explanation. 

Respectfully provide and 
receive critiques from peers 
about a proposed 
procedure, explanation or 
model by citing relevant 
evidence and posing 
specific questions. 

Construct and/or support 
an argument with 
evidence, data, and/or a 
model. Use data to 
evaluate claims about 
cause and effect. 

experiences and progresses 
to... 

Compare and critique two 
arguments on the same topic 
and analyze whether they 
emphasize similar or different 
evidence and/or 
interpretations of facts. 

Respectfully provide and 
receive critiques about one’s 
explanations, procedures, 
models and questions by 
citing relevant evidence and 
posing and responding to 
questions that elicit pertinent 
elaboration and detail. 

Construct, use, and/or 
present an oral and written 
argument supported by 
empirical evidence and 
scientific reasoning to support 
or refute an explanation or a 
model for a phenomenon or 
a solution to a problem. 

progresses to college or career 
experiences. 

Compare and evaluate competing 
arguments or design solutions in light of 
currently accepted explanations, new 
evidence, limitations (e.g., trade-offs), 
constraints, and ethical issues.  

Evaluate the claims, evidence, and/or 
reasoning behind currently accepted 
explanations or solutions to determine 
the merits of arguments. 

Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence and 
challenging ideas and conclusions, 
responding thoughtfully to diverse 
perspectives, and determining what 
additional information is required to 
resolve contradictions. 

Construct, use, and/or present an oral 
and written argument or counter-
arguments based on data and 
evidence. 
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Crosscutting Concepts (CCCs): Cause and Effect (Secondary, Energy and Matter) 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Events have causes 
that generate 
observable patterns.  

Simple tests can be 
designed to gather 
evidence to support 
or refute student 
ideas about causes. 

Energy and Matter: 
Flows, Cycles, 
Conservation 

Objects may break 
into smaller pieces, 
be put together into 
larger pieces, or 
change shapes. 

 
 

Cause and Effect in 3–5 
builds on K–2 experiences 
and progresses to... 

Cause and effect 
relationships are routinely 
identified, tested, and 
used to explain change.  

Events that occur together 
with regularity might or 
might not be a cause-and-
effect relationship. 

Energy and Matter: Flows, 
Cycles, Conservation 

Matter is made of 
particles.  

Matter flows and cycles 
can be tracked in terms of 
the weight of the 
substances before and 
after a process occurs. The 
total weight of the 
substances does not 
change. This is what is 
meant by conservation of 

Cause and Effect in 6– 8 builds 
on K–5 experiences and 
progresses to... 

Relationships can be classified 
as causal or correlational, and 
correlation does not 
necessarily imply causation.  

Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems.  

Phenomena may have more 
than one cause, and some 
cause-and-effect relationships 
in systems can only be 
described using probability. 

Energy and Matter: Flows, 
Cycles, Conservation 

Matter is conserved because 
atoms are conserved in 
physical and chemical 
processes.  

Within a natural or designed 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Empirical evidence is required to differentiate 
between cause and correlation and make 
claims about specific causes and effects.  

Cause and effect relationships can be 
suggested and predicted for complex natural 
and human designed systems by examining 
what is known about smaller scale 
mechanisms within the system.  

Systems can be designed to cause a desired 
effect. 

Changes in systems may have various causes 
that may not have equal effects. 

Energy and Matter: Flows, Cycles, 
Conservation 

The total amount of energy and matter in 
closed systems is conserved.  

Changes of energy and matter in a system 
can be described in terms of energy and 
matter flows into, out of, and within that 
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matter. Matter is 
transported into, out of, 
and within systems.  

Energy can be transferred 
in various ways and 
between objects. 

system, the transfer of energy 
drives the motion and/or 
cycling of matter.  

Energy may take different 
forms (e.g. energy in fields, 
thermal energy, energy of 
motion).  

The transfer of energy can be 
tracked as energy flows 
through a designed or natural 
system. 

system.  

Energy cannot be created or destroyed—only 
moves between one place and another 
place, between objects and/or fields, or 
between systems.  

Energy drives the cycling of matter within and 
between systems.  

In nuclear processes, atoms are not 
conserved, but the total number of protons 
plus neutrons is conserved. 

Disciplinary Core Ideas (DCIs): LS1.C Organization for Matter and Energy Flow in Organisms 

K-2 3-5 6-8 9-12 

LS1.C in K–2 builds 
on prior 
experiences and 
progresses to... 

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

LS1.C in 3–5 builds on 
K–2 experiences and 
progresses to... 

Food provides animals 
with the materials they 
need for body repair 
and growth and the 
energy they need to 
maintain body warmth 
and for motion.  

LS1.C in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

Plants, algae (including 
phytoplankton), and many 
microorganisms use the 
energy from light to make 
sugars (food) from carbon 
dioxide from the atmosphere 
and water through the 
process of photosynthesis, 

LS1.C in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

The process of photosynthesis converts light energy to 
stored chemical energy by converting carbon dioxide 
plus water into sugars plus released oxygen.  

The sugar molecules thus formed contain carbon, 
hydrogen, and oxygen: their hydrocarbon backbones 
are used to make amino acids and other carbon-
based molecules that can be assembled into larger 
molecules (such as proteins or DNA), used for 
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need water and 
light to live and 
grow. 

Plants acquire their 
material for growth 
chiefly from air and 
water.  

which also releases oxygen. 
These sugars can be used 
immediately or stored for 
growth or later use.  

Within individual organisms, 
food moves through a series 
of chemical reactions in 
which it is broken down and 
rearranged to form new 
molecules, to support 
growth, or to release energy. 

example to form new cells.  

 As matter and energy flow through different 
organizational levels of living systems, chemical 
elements are recombined in different ways to form 
different products.  

As a result of these chemical reactions, energy is 
transferred from one system of interacting molecules 
to another and release energy to the surrounding 
environment and to maintain body temperature. 
Cellular respiration is a chemical process whereby the 
bonds of food molecules and oxygen molecules are 
broken and new compounds are formed that can 
transport energy to muscles. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.i: Evaluate the validity and relevance of information from multiple sources when constructing an argument. 
• LA 12.3.1.a: Interact and collaborate in discussions to construct explanations or defend claims using evidence. 
• LA 12.2.1.d: Revise arguments for clarity, logic, and scientific reasoning. 

Mathematics Connections: 
• MA.HS.S.ID.3: Interpret differences in shape, center, and spread in the context of the data and the phenomenon of muscle 

contraction. 
• MA.HS.S.IC.6: Evaluate reports based on data for accuracy and validity in support of claims. 

Social Studies Connections: 
• SS HS.4.1.d: Analyze and interpret data in order to evaluate claims made in public health or sports science contexts (e.g., muscle 

enhancers). 
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Fine and Performing Arts Connections: 
• FA 12.2.1.b: Communicate ideas through purposeful critique and feedback, paralleling scientific argumentation. 
• FA 12.3.1.d: Use visual or performance-based media to communicate biological or physiological processes clearly and 

effectively. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Muscle contraction, ATP (adenosine triphosphate), Actin, Myosin, Cross-bridge cycle, Calcium ions (Ca²⁺), Sarcoplasmic 

reticulum, Acetylcholine, Neuromuscular junction, Biochemical pathway, Enzyme, Hydrolysis, Action potential, Lactic acid, 
Creatine phosphate, Fatigue, Rigor mortis 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify the claim, the supporting evidence, and the reasoning in a given argument that explains how muscle contraction 

results from specific biochemical reactions. 
• KSA2: Assess whether the evidence demonstrates a clear cause-and-effect relationship between ATP hydrolysis, calcium 

signaling, and mechanical muscle contraction. 
• KSA3: Evaluate the strength and limitations of the evidence by examining how well it documents energy flow and transformation 

during the contraction cycle (e.g., ATP → ADP + Pi). 
• KSA4: Critique the reliability and relevance of the evidence by evaluating sample size, experimental design (e.g., isolated 

muscle fiber vs. in vivo), and methodological precision. 
• KSA5: Distinguish between evidence showing biochemical correlation (e.g., calcium levels rise during contraction) and 

evidence demonstrating causal and energetic mechanisms (e.g., calcium binds troponin → exposes binding site → 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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contraction). 
• KSA6: Identify gaps or weaknesses in the original argument’s reasoning that omit key molecular or energetic steps in the 

contraction process. 
• KSA7: Identify additional evidence or models (e.g., ATPase activity, muscle fiber imaging, calcium-binding kinetics) that could 

clarify or strengthen the original argument. 
• KSA8: Evaluate the logic of the argument’s reasoning to ensure it accurately explains how molecular changes (e.g., myosin 

conformational shift) are powered by biochemical energy sources. 
• KSA9: Synthesize newly presented or additional evidence with an existing claim to improve or challenge an explanation of how 

biochemical reactions lead to contraction. 
• KSA10: Revise a given argument by improving the accuracy of its reasoning and incorporating a more complete explanation of 

how biochemical reactions supply the energy and signaling required for muscle contraction. 
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Standard Code: SC.HSP.6.4 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the muscular system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the muscular system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.4.d 

Obtain, evaluate, and communicate evidence that feedback mechanisms in the muscular system help maintain homeostasis.  

NGSS Comparison: Builds on HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.4.a, SC.HSP.6.4.b, SC.HSP.6.4.c, SC.HSP.6.4.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Obtaining, Evaluating, and Communicating Information:  
• Compare, integrate and evaluate sources of information 

presented in different media or formats (e.g., visually, 
quantitatively) as well as in words in order to address a 
scientific question or solve a problem. 

Connections to the nature of science 
• A scientific theory is a substantiated explanation of some 

aspect of the natural world, based on a body of facts that 
has been repeatedly confirmed through observation and 

Stability and Change:  
• Feedback (negative or positive) can stabilize or destabilize 

a system. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
experiment, and the science community validates each 
theory before it is accepted. If new evidence is 
discovered that the theory does not accommodate, the 
theory is generally modified in light of this new evidence. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Investigating or designing new systems or structures requires a detailed examination of the properties of different materials, the 

structures of different components, and connections of components to reveal its function and/or solve a problem. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Shivering increases body temperature when core temperature drops. 
• Muscle fatigue and subsequent rest periods maintain cellular energy balance. 
• Reflex arcs (e.g., withdrawal reflex) prevent muscle damage and preserve system stability. 
• Muscle cramps during dehydration illustrate the importance of ion balance and neural feedback. 
• Thermoregulation during exercise involves feedback between temperature receptors, the hypothalamus, and skeletal muscle. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.4.d: Obtain, evaluate, and communicate information that feedback mechanisms in the muscular system help maintain 
homeostasis. 
1. Obtaining Information 

A. Students gather information from reliable, grade-appropriate sources (e.g., science textbooks, medical websites, 
academic articles) that describe feedback mechanisms involving the muscular system, such as thermoregulation through 
shivering, reflex arcs that prevent injury, or regulation of muscle tone. 
B. Students interpret and synthesize information across multiple formats, such as diagrams of muscle-nerve feedback loops, 
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data from EMG activity during shivering, video demonstrations of reflex responses, and textual descriptions of muscular 
adjustments to maintain posture or temperature. 

2. Evaluating Information 
A. Students evaluate the credibility of each source and identify where they align or differ in their explanations of muscular 
feedback mechanisms (e.g., comparing sources on how motor neurons respond to thermal or mechanical stimuli). They 
consider the completeness and scientific accuracy of each explanation. 
B. Students explain how the information helps them understand the role of the muscular system in maintaining homeostasis. 
For example, they may describe how muscle contractions generate heat in response to cold environments or how feedback 
from stretch receptors helps maintain body position. 

3. Communicating information 
A. Communication style and format 

• Students present their findings using at least two formats—for example, a written explanation of muscle-based 
thermoregulation supported by a line graph showing temperature changes during shivering, or a narrated slide 
presentation featuring labeled diagrams of feedback loops in skeletal muscle. 

• Students present their information in a scientifically accurate and age-appropriate manner, using terminology and 
visuals that support understanding by peers or educators. They effectively communicate how muscular feedback 
mechanisms operate under various conditions to maintain internal balance. 

B. Connecting the Disciplinary Core Ideas and Crosscutting Concepts 
• Students clearly connect LS1.A (how the structure and organization of muscle tissue enables coordinated responses 

and regulation) with Stability and Change (how muscular responses, such as reflexes and thermogenic shivering, help 
stabilize internal conditions in response to changes in the external or internal environment). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Obtaining, Evaluating, and Communicating Information 

K-2 3-5 6-8 9-12 

Obtaining, Evaluating, 
and Communicating 
Information in K–2 

Obtaining, Evaluating, and 
Communicating Information 
in 3–5 builds on K–2 

Obtaining, Evaluating, and 
Communicating Information in 6– 8 
builds on K–5 experiences and 

Obtaining, Evaluating, and 
Communicating Information in 9-12 
builds on K–8 experiences and 
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K-2 3-5 6-8 9-12 

builds on prior 
experiences and 
progresses to... 

Read grade-
appropriate texts 
and/or use media to 
obtain scientific 
and/or technical 
information to 
determine patterns in 
and/or evidence 
about the natural and 
designed world(s). 

Describe how specific 
images (e.g., a 
diagram showing how 
a machine works) 
support a scientific or 
engineering idea. 

Obtain information 
using various texts, text 
features (e.g., 
headings, tables of 
contents, glossaries, 
electronic menus, 
icons), and other 
media that will be 

experiences and 
progresses to... 

Read and comprehend 
grade-appropriate 
complex texts and/or other 
reliable media to 
summarize and obtain 
scientific and technical 
ideas and describe how 
they are supported by 
evidence.  

Compare and/or combine 
across complex texts 
and/or other reliable media 
to support the engagement 
in other scientific and/or 
engineering practices. 

Combine information in 
written text with that 
contained in corresponding 
tables, diagrams, and/or 
charts to support the 
engagement in other 
scientific and/or 
engineering practices. 

Obtain and combine 
information from books 

progresses to... 

Critically read scientific texts adapted 
for classroom use to determine the 
central ideas and/or obtain scientific 
and/or technical information to 
describe patterns in and/or evidence 
about the natural and designed 
world(s). 

Critically read scientific texts adapted 
for classroom use to determine the 
central ideas and/or obtain scientific 
and/or technical information to 
describe patterns in and/or evidence 
about the natural and designed 
world(s). 

Integrate qualitative and/or 
quantitative scientific and/or technical 
information in written text with that 
contained in media and visual displays 
to clarify claims and findings. 

Gather, read, synthesize information 
from multiple appropriate sources and 
assess the credibility, accuracy, and 
possible bias of each publication and 
methods used, and describe how they 
are supported or not supported by 

progresses to college or career 
experiences. 

Critically read scientific literature 
adapted for classroom use to 
determine the central ideas or 
conclusions and/or to obtain 
scientific and/or technical 
information to summarize complex 
evidence, concepts, processes, or 
information presented in a text by 
paraphrasing them in simpler but 
still accurate terms. 

Compare, integrate and evaluate 
sources of information presented in 
different media or formats (e.g., 
visually, quantitatively) as well as in 
words in order to address a 
scientific question or solve a 
problem. 

Gather, read, and evaluate 
scientific and/or technical 
information from multiple 
authoritative sources, assessing the 
evidence and usefulness of each 
source.  

Evaluate the validity and reliability 
of and/or synthesize multiple claims, 



 SC.HSP.6.4.d 132 

K-2 3-5 6-8 9-12 

useful in answering a 
scientific question 
and/or supporting a 
scientific claim. 

and/or other reliable media 
to explain phenomena or 
solutions to a design 
problem. 

evidence.  

Evaluate data, hypotheses, and/or 
conclusions in scientific and technical 
texts in light of competing information 
or accounts. 

methods, and/or designs that 
appear in scientific and technical 
texts or media reports, verifying the 
data when possible. 

Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences 
and progresses 
to... 

The shape and 
stability of 
structures of 
natural and 
designed 
objects are 
related to their 
function(s). 

Structure and 
Function in 3–5 
builds on K–2 
experiences and 
progresses to... 

Different materials 
have different 
substructures, 
which can 
sometimes be 
observed.  

Substructures have 
shapes and parts 
that serve 
functions. 

Structure and Function in 6– 8 builds on K–5 
experiences and progresses to... 

Complex and microscopic structures and 
systems can be visualized, modeled, and 
used to describe how their function depends 
on the shapes, composition, and 
relationships among its parts; therefore, 
complex natural and designed 
structures/systems can be analyzed to 
determine how they function.  

Structures can be designed to serve 
particular functions by taking into account 
properties of different materials, and how 
materials can be shaped and used. 

Structure and Function in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Investigating or designing new systems or 
structures requires a detailed examination of 
the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
function and/or solve a problem.  

The functions and properties of natural and 
designed objects and systems can be 
inferred from their overall structure, the way 
their components are shaped and used, 
and the molecular substructures of its various 
materials. 
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Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

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 and 
grow.   

LS1.A in 3–5 builds 
on K–2 experiences 
and progresses to... 

Plants and animals 
have both internal 
and external 
structures that serve 
various functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge and 
progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be 
said to be alive. An organism may 
consist of one single cell (unicellular) 
or many different numbers and types 
of cells (multicellular). 

Organisms reproduce, either sexually 
or asexually, and transfer their genetic 
information to their offspring.  

Within cells, special structures are 
responsible for particular functions, 
and the cell membrane forms the 
boundary that controls what enters 
and leaves the cell. 

In multicellular organisms, the body is 
a system of multiple interacting 
subsystems. These subsystems are 
groups of cells that work together to 
form tissues and organs that are 
specialized for particular body 
functions. 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms 
help them perform the essential functions of 
life.  

All cells contain genetic information in the 
form of DNA molecules. Genes are regions in 
the DNA that contain the instructions that 
code for the formation of proteins, which carry 
out most of the work of cells. 

Multicellular organisms have a hierarchical 
structural organization, in which any one 
system is made up of numerous parts and is 
itself a component of the next level.  

Feedback mechanisms maintain a living 
system’s internal conditions within certain limits 
and mediate behaviors, allowing it to remain 
alive and functional even as external 
conditions change within some range. 
Feedback mechanisms can encourage 
(through positive feedback) or discourage 
(negative feedback) what is going on inside 
the living system. 
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Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.i: Evaluate the validity and relevance of information from multiple sources. 
• LA 12.2.2.b: Communicate complex ideas and information clearly and effectively in technical writing or oral formats. 
• LA 12.3.1.c: Collaborate and participate in discussions to analyze, synthesize, and present scientific findings. 

Mathematics Connections: 
• MA.HS.S.ID.1: Represent data with plots on the real number line (e.g., histograms, box plots). 
• MA.HS.S.IC.6: Evaluate reports based on data to support claims related to muscular feedback and homeostasis. 

Social Studies Connections: 
• SS HS.4.3.a: Use data and evidence to evaluate how the human body responds to environmental and biological changes 

(health and wellness applications). 

Fine and Performing Arts Connections: 
• FA 12.2.1.d: Use visual media to illustrate and communicate biological systems and processes. 
• FA 12.3.1.c: Critique peer work and incorporate feedback to refine models or presentations of muscular feedback mechanisms. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Feedback loop, Negative feedback, Homeostasis, Thermoregulation, Shivering reflex, Reflex arc, Muscle fatigue, Sensory 

receptor, Effector, Central nervous system (CNS), Motor neuron, Stretch reflex, Hypothalamus, Autonomic response, Ion balance, 
Acetylcholine 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

 

https://www.education.ne.gov/assessment/nscas-science/
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Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Locate and select reliable, grade-appropriate scientific sources (e.g., academic articles, physiology textbooks, 

educational videos) that describe feedback mechanisms involving the muscular system (e.g., shivering, reflexes, fatigue 
response). 

• KSA2: Interpret information from multiple formats (e.g., thermal regulation graphs, diagrams of reflex arcs, muscle fatigue data, 
narrated models) that illustrate muscular feedback processes. 

• KSA3: Synthesize information to explain how muscular responses (e.g., shivering, increased respiration rate, involuntary 
contractions) are triggered by feedback loops to help maintain internal balance. 

• KSA4: Assess the credibility and reliability of various sources (e.g., research publications vs. general fitness blogs) that explain how 
muscles respond to changing physiological demands. 

• KSA5: Identify consistencies and discrepancies among sources regarding how muscular activity contributes to maintaining 
stable internal conditions, such as temperature or pH. 

• KSA6: Explain how muscular feedback mechanisms (e.g., vasodilation, motor neuron signaling, heat production) support the 
regulation of internal stability during activity or environmental stress. 

• KSA7: Apply concepts of muscular feedback and homeostasis to real-world scenarios such as exercise recovery, heat 
exhaustion, or neuromuscular disorders. 

• KSA8: Present findings using at least two formats (e.g., written explanation with annotated diagram of a feedback loop, 
narrated video comparing voluntary and involuntary muscle responses). 

• KSA9: Use accurate scientific language and visual representations to explain how muscular responses to feedback cues help 
regulate body conditions and restore balance. 

• KSA10: Explain how the structure and function of muscle tissues allow them to participate in feedback-regulated processes that 
help maintain stable internal conditions in the body. 

https://sipsassessments.org/
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Standard Code: SC.HSP.6.4 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the muscular system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the muscular system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.4.e 

Engage in arguments from evidence to support claims about the causes of dysfunction in the muscular system. Evidence could include 
data obtained from case studies.  

NGSS Comparison: Builds on HS-LS1-1 and HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.4.a, SC.HSP.6.4.b, SC.HSP.6.4.c, SC.HSP.6.4.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Engaging in Argument from Evidence:  
• Compare and evaluate competing arguments or design 

solutions in light of currently accepted explanations, new 
evidence, limitations (e.g., trade-offs), constraints, and 
ethical issues.   

Connections to the nature of science 

Scientific Knowledge is Based on Empirical Evidence 

Cause and Effect:  
• Cause and effect relationships can be suggested and 

predicted for complex natural and human designed 
systems by examining what is known about smaller scale 
mechanisms within the system. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
• Science arguments are strengthened by multiple lines of 

evidence supporting a single explanation. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A case study of Duchenne muscular dystrophy reveals how gene mutations lead to progressive muscle weakness. 
• Myasthenia gravis causes muscle fatigue due to immune system interference with acetylcholine receptors. 
• Rhabdomyolysis causes muscle tissue breakdown and kidney damage after intense physical exertion. 
• A torn tendon results in impaired voluntary movement and muscle instability. 
• Hypokalemia (low potassium) leads to muscle cramps and weakness, revealing chemical causes of dysfunction. 
• Denervation from spinal cord injury leads to muscle atrophy and paralysis in affected areas. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.4.e: Engage in arguments from evidence to support claims about the causes of dysfunction in the muscular system. 
1. Identifying the given claims and associated evidence and/or reasoning 

A. Students clearly identify the given claims or explanations (e.g., “A genetic defect in dystrophin leads to progressive 
muscular degeneration”). 
B. Students clearly identify the given evidence (e.g., genetic test results, histological tissue images). 
C. Students clearly identify the given reasoning (e.g., “Structural instability causes cell membrane damage during 
contraction”). 

2. Evaluating and critiquing evidence: identification of the strength of the evidence used to support an argument 
A. Students assess the validity, reliability, strengths, and weaknesses of the chosen evidence along with its ability to support 
logical and reasonable arguments, considering: 
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• Whether the evidence demonstrates a direct causal link between the disruption and functional impairment (e.g., ATP 
depletion → contraction failure) 

• Whether the data reflect changes at both cellular and system levels (e.g., tissue structure, movement) 
• The extent to which the evidence accounts for alternative causes or complex feedback mechanisms in the muscular 

system 
3. Identifying any potential additional evidence that is relevant to the evaluation 

A. Students identify additional evidence, scientific theories, or models that were not given to the student, such as: 
• Muscle biopsy data from individuals with different forms of muscular disease 
• Longitudinal data on strength loss over time 
• Simulations or models of calcium ion flow and ATP usage during contraction 

4. Evaluating and critiquing 
A. Students use the additional (not given) evidence to assess the validity and reliability of the given evidence along with its 
ability to support or refute the claims or explanations. 
B. Students evaluate the logic of the given reasoning, determining whether it clearly explains how the structural or 
biochemical disruption leads to loss of muscular function. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Engaging in Argument from Evidence 

K-2 3-5 6-8 9-12 

Engaging in Argument from 
Evidence in K–2 builds on 
prior experiences and 
progresses to... 

Identify arguments that are 
supported by evidence.  

Distinguish between 

Engaging in Argument from 
Evidence in 3–5 builds on K–2 
experiences and progresses 
to... 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Engaging in Argument from 
Evidence in 6– 8 builds on K–
5 experiences and 
progresses to... 

Compare and critique two 
arguments on the same 
topic and analyze whether 
they emphasize similar or 

Engaging in Argument from Evidence 
in 9-12 builds on K–8 experiences and 
progresses to college or career 
experiences. 

Compare and evaluate competing 
arguments or design solutions in light 
of currently accepted explanations, 
new evidence, limitations (e.g., trade-
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K-2 3-5 6-8 9-12 

explanations that account 
for all gathered evidence 
and those that do not.  

Analyze why some evidence 
is relevant to a scientific 
question and some is not.  

Distinguish between opinions 
and evidence in one’s own 
explanations. 

Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell 
the main points of the 
argument. 

Construct an argument with 
evidence to support a claim. 

Distinguish among facts, 
reasoned judgment based 
on research findings, and 
speculation in an 
explanation. 

Respectfully provide and 
receive critiques from peers 
about a proposed 
procedure, explanation or 
model by citing relevant 
evidence and posing 
specific questions. 

Construct and/or support an 
argument with evidence, 
data, and/or a model.  

Use data to evaluate claims 
about cause and effect. 

different evidence and/or 
interpretations of facts. 

Respectfully provide and 
receive critiques about one’s 
explanations, procedures, 
models and questions by 
citing relevant evidence and 
posing and responding to 
questions that elicit pertinent 
elaboration and detail. 

Construct, use, and/or 
present an oral and written 
argument supported by 
empirical evidence and 
scientific reasoning to 
support or refute an 
explanation or a model for a 
phenomenon or a solution to 
a problem. 

offs), constraints, and ethical issues.  

Evaluate the claims, evidence, 
and/or reasoning behind currently 
accepted explanations or solutions to 
determine the merits of arguments. 

Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence and 
challenging ideas and conclusions, 
responding thoughtfully to diverse 
perspectives, and determining what 
additional information is required to 
resolve contradictions. 

Construct, use, and/or present an oral 
and written argument or 
counterarguments based on data 
and evidence. 

Crosscutting Concepts (CCCs): Cause and Effect 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Cause and Effect in 
3–5 builds on K–2 
experiences and 
progresses to... 

Cause and Effect in 6– 8 builds on 
K–5 experiences and progresses 
to... 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or career 
experiences. 
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K-2 3-5 6-8 9-12 

Events have causes 
that generate 
observable patterns.  

Simple tests can be 
designed to gather 
evidence to support 
or refute student 
ideas about causes. 

Cause and effect 
relationships are 
routinely identified, 
tested, and used to 
explain change.  

Events that occur 
together with 
regularity might or 
might not be a 
cause-and-effect 
relationship. 

Relationships can be classified as 
causal or correlational, and 
correlation does not necessarily 
imply causation.  

Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems. 

Phenomena may have more than 
one cause, and some cause-and-
effect relationships in systems can 
only be described using 
probability. 

Empirical evidence is required to differentiate 
between cause and correlation and make claims 
about specific causes and effects.  

Cause and effect relationships can be suggested 
and predicted for complex natural and human 
designed systems by examining what is known 
about smaller scale mechanisms within the 
system.  

Systems can be designed to cause a desired 
effect.  

Changes in systems may have various causes that 
may not have equal effects. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

All organisms have 
external parts. 
Different animals use 
their body parts in 
different ways to 
see, hear, grasp 

LS1.A in 3–5 builds on 
K–2 experiences and 
progresses to... 

Plants and animals 
have both internal 
and external 
structures that serve 
various functions in 
growth, survival, 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up 
of cells, which is the smallest 
unit that can be said to be 
alive. An organism may 
consist of one single cell 
(unicellular) or many different 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms help 
them perform the essential functions of life. 

All cells contain genetic information in the form of 
DNA molecules. Genes are regions in the DNA that 
contain the instructions that code for the formation 
of proteins, which carry out most of the work of cells. 
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K-2 3-5 6-8 9-12 

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 
and grow. 

behavior, and 
reproduction. 

numbers and types of cells 
(multicellular). 

Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring. 

Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the 
boundary that controls what 
enters and leaves the cell. 

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level. 

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some 
range. Feedback mechanisms can encourage 
(through positive feedback) or discourage 
(negative feedback) what is going on inside the 
living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.f: Analyze the quality and validity of arguments and evidence in informational texts. 
• LA 12.3.1.a: Engage effectively in a range of collaborative discussions by building on others' ideas and expressing their own 

clearly and persuasively. 
• LA 12.4.1.a: Use digital tools to produce and publish arguments that present claims and counterclaims fairly and substantively. 

Mathematics Connections: 
• MA.HS.S.IC.1: Understand statistics as a process for making inferences from data. 
• MA.HS.S.IC.6: Evaluate reports based on data in order to critique arguments about muscular system dysfunction. 

Social Studies Connections: 
• SS HS.4.1.a: Analyze how scientific advancements and technological developments impact human health and medicine. 

Fine and Performing Arts Connections: 
• FA 12.3.1.d: Use visual representations (e.g., digital infographics, anatomical illustrations) to communicate complex scientific 
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concepts. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Dysfunction, Muscle fiber, Atrophy, Neuromuscular junction, Myopathy, Myasthenia gravis, Dystrophin, Denervation, 

Autoimmune, Neurotransmitter, Fatigue, Rhabdomyolysis, Causation, Inference, Evidence-based claim, Pathology, Case study 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify the claim, the evidence used to support the claim, and the reasoning that links the evidence to the claim (e.g., 

“Calcium channel failure → failed contraction → muscle weakness”). 
• KSA2: Assess whether evidence provided to support a claim about muscular dysfunction (e.g., fatigue, paralysis, weakness) 

clearly shows a cause-and-effect relationship between a disruption (e.g., ATP depletion, nerve damage) and the resulting loss of 
muscle function. 

• KSA3: Evaluate the strength and limitations of evidence based on how well it represents system-level impacts of cellular 
disruptions in muscle tissue (e.g., motor coordination, contraction ability). 

• KSA4: Critique the scientific reliability of the evidence by considering its origin (e.g., case study, experiment, in vivo model), 
sample size, or control of variables. 

• KSA5: Distinguish between relevant and irrelevant or insufficient evidence when evaluating a claim about muscular dysfunction. 
• KSA6: Identify additional evidence or scientific models (e.g., biochemical pathways, fiber type differences) that could 

strengthen or challenge an existing argument. 
• KSA7: Evaluate the logic and completeness of reasoning in a given argument, including whether the argument addresses 

intermediate steps in the causal chain (e.g., disruption of ATP production → reduced cross-bridge cycling → weaker 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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contraction). 
• KSA8: Use new or additional evidence to strengthen or refute a given argument about how structural or biochemical changes 

affect muscular system function.
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Topic Code: SC.HSP.6 Structure and Function: Anatomy & Physiology 
Standard Code: SC.HSP.6.5 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the nervous system.  

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the nervous system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.5.a 

Plan and conduct an investigation to identify patterns of organization in the nervous system. Information could be gathered from 
dissections, models, simulations, and scientific texts.  

NGSS Comparison: Builds on HS-LS1-1 

Other Indicators in this Standard 

SC.HSP.6.5.b, SC.HSP.6.5.c, SC.HSP.6.5.d, SC.HSP.6.5.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Planning and Carrying out Investigations  
• Plan an investigation or test a design individually and 

collaboratively to produce data to serve as the basis for 
evidence as part of building and revising models, supporting 
explanations for phenomena, or testing solutions to 
problems. Consider possible variables or effects and 

Patterns:  
• Different patterns may be observed at each of the 

scales at which a system is studied and can provide 
evidence for causality in explanations of phenomena. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
evaluate the confounding investigation’s design to ensure 
variables are controlled. 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 
• Scientific investigations use a variety of methods, tools, and 

techniques to revise and produce new knowledge. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Multicellular organisms have a hierarchical structural organization, in which any one system is made up of numerous parts and 

is itself a component of the next level. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Brain imaging (MRI or fMRI) reveals distinct regions with specialized functions and patterns of connectivity. 
• A spinal cord injury disrupts reflex arcs and motor control below the site of damage. 
• A stroke in the left cerebral hemisphere results in language impairment, showing lateralization of function. 
• Dissection of preserved sheep brains reveals consistent patterns in cerebrum, cerebellum, brainstem, and spinal cord. 
• Reaction time differences between voluntary and involuntary stimuli show organizational pathways of neurons. 
• Neural models (digital simulations) demonstrate how sensory input follows a pattern through the CNS before a response. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.5.a: Plan and conduct an investigation to identify patterns of organization in the nervous system. 
1. Identifying the Phenomenon to be Investigated 
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A. Students describe the phenomenon under investigation, which includes the following idea: patterns of structural 
organization are related to the functions of specialized cells in the nervous system. 

2. Identifying the Evidence to be Collected 
A. Students describe the types of data that will be collected to provide evidence for patterned structures in the nervous 
system (e.g., neuron types, arrangement of white and gray matter, location of synapses or ganglia). 

3. Planning the Investigation 
A. In the investigation plan, students describe: 

• The system or region of the nervous system to be studied (e.g., spinal cord vs. brain cortex); 
• Tools or technologies to collect data (e.g., histological slides, microscope, neuroimaging, digital model); 
• Criteria for collecting data that will reveal patterns of anatomical organization; 
• Consideration of variables that might affect observed patterns (e.g., age, location in CNS or PNS, functional 

specialization); 
• The experimental procedure, the minimum number of different specimens that would allow generalization of results, 

the evidence derived from the data; and 
• Whether the investigation will be conducted individually or collaboratively. 

4. Collecting the Data 
A. Students collect and record relevant and sufficient data (qualitative and/or quantitative) to address the identified 
patterns. 
B. Students document their observations in structured formats (e.g., data tables, annotated diagrams, labeled 
micrographs). 

5. Using the Data to Identify Patterns 
A. Students organize and analyze data to identify and describe repeating or hierarchical patterns in the nervous system 
(e.g., layered structure of the cerebral cortex, arrangement of neurons in ganglia, white matter tracts). 
B. Students explain how these patterns in organization relate to function (e.g., dense myelination in white matter supports 
faster signal transmission; specific neuron placement in reflex arcs supports rapid response). 

6. Refining the Design 
A. Students evaluate their investigation, including: 

• Assessment of the accuracy and precision of the data, as well as limitations (e.g., resolution of images, difficulty 
accessing internal structures, individual variation) of the investigation, and make suggestions for refinement; and 

• Assessment of the ability of the data to support evidence-based conclusions about the relationship between structural 
patterns and nervous system function. 

B. If necessary, students refine the investigation plan to produce more generalizable data. 
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Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Planning and Carrying Out Investigations 

K-2 3-5 6-8 9-12 

Planning and Carrying Out 
Investigations in K–2 builds 
on prior experiences and 
progresses to... 

With guidance, plan and 
conduct an investigation 
in collaboration with 
peers.  

Plan and conduct an 
investigation 
collaboratively to produce 
data to serve as the basis 
for evidence to answer a 
question. 

Evaluate different ways of 
observing and/or 
measuring a phenomenon 
to determine which way 
can answer a question. 

Make observations 
(firsthand or from media) 
and/or measurements to 

Planning and 
Carrying Out 
Investigations in 3–5 
builds on K–2 
experiences and 
progresses to... 

Plan and conduct 
an investigation 
collaboratively to 
produce data to 
serve as the basis for 
evidence, using fair 
tests in which 
variables are 
controlled and the 
number of trials 
considered 

Evaluate 
appropriate 
methods and/or 
tools for collecting 
data 

Planning and Carrying Out 
Investigations in 6– 8 builds on 
K–5 experiences and 
progresses to... 

Plan an investigation 
individually and 
collaboratively, and in the 
design: identify independent 
and dependent variables and 
controls, what tools are 
needed to do the gathering, 
how measurements will be 
recorded, and how many 
data are needed to support a 
claim.  

Conduct an investigation 
and/or evaluate and/or revise 
the experimental design to 
produce data to serve as the 
basis for evidence that meet 
the goals of the investigation. 

Evaluate the accuracy of 

Planning and Carrying Out Investigations in 9-12 
builds on K–8 experiences and progresses to 
college or career experiences. 

Plan an investigation or test a design individually 
and collaboratively to produce data to serve as 
the basis for evidence as part of building and 
revising models, supporting explanations for 
phenomena, or testing solutions to problems. 
Consider possible variables or effects and 
evaluate the confounding investigation’s design 
to ensure variables are controlled.  

Plan and conduct an investigation individually 
and collaboratively to produce data to serve as 
the basis for evidence, and in the design: 
decide on types, how much, and accuracy of 
data needed to produce reliable 
measurements and consider limitations on the 
precision of the data (e.g., number of trials, 
cost, risk, time), and refine the design 
accordingly.  

Plan and conduct an investigation or test a 
design solution in a safe and ethical manner 
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K-2 3-5 6-8 9-12 

collect data that can be 
used to make 
comparisons. 

Make observations 
and/or 
measurements to 
produce data to 
serve as the basis for 
evidence for an 
explanation of a 
phenomenon or test 
a design solution. 

various methods for collecting 
data. 

Collect data to produce data 
to serve as the basis for 
evidence to answer scientific 
questions or test design 
solutions under a range of 
conditions. 

including considerations of environmental, 
social, and personal impacts. 

Select appropriate tools to collect, record, 
analyze, and evaluate data. 

Make directional hypotheses that specify what 
happens to a dependent variable when an 
independent variable is manipulated. 

Crosscutting Concepts (CCCs): Patterns 

K-2 3-5 6-8 9-12 

Patterns in K–2 
builds on prior 
experiences and 
progresses to... 

Patterns in the 
natural and 
human designed 
world can be 
observed, used 
to describe 
phenomena, 
and used as 
evidence. 

Patterns in 3–5 builds on 
K–2 experiences and 
progresses to... 

Similarities and 
differences in patterns 
can be used to sort, 
classify, communicate 
and analyze simple rates 
of change for natural 
phenomena and 
designed products.  

Patterns of change can 
be used to make 

Patterns in 6– 8 builds on K–5 
experiences and progresses 
to... 

Macroscopic patterns are 
related to the nature of 
microscopic and atomic-level 
structure.  

Patterns in rates of change and 
other numerical relationships 
can provide information about 
natural and human designed 
systems.  

Patterns can be used to identify 

Patterns in 9-12 builds on K–8 experiences and 
progresses to college or career experiences. 

Different patterns may be observed at each of the 
scales at which a system is studied and can 
provide evidence for causality in explanations of 
phenomena.  

Classifications or explanations used at one scale 
may fail or need revision when information from 
smaller or larger scales is introduced; thus requiring 
improved investigations and experiments.  

Patterns of performance of designed systems can 
be analyzed and interpreted to reengineer and 
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K-2 3-5 6-8 9-12 

predictions.  

Patterns can be used as 
evidence to support an 
explanation. 

cause and effect relationships.  

Graphs, charts, and images 
can be used to identify patterns 
in data. 

improve the system.  

Mathematical representations are needed to 
identify some patterns.  

Empirical evidence is needed to identify patterns. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

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 

LS1.A in 3–5 builds 
on K–2 
experiences and 
progresses to... 

Plants and animals 
have both internal 
and external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. 
An organism may consist of 
one single cell (unicellular) or 
many different numbers and 
types of cells (multicellular).  

Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring. 

Within cells, special structures 
are responsible for particular 
functions, and the cell 

LS1.A in 9–12 builds on K–8 experiences and knowledge 
and progresses to... 

Systems of specialized cells within organisms help them 
perform the essential functions of life. 

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells. 

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level. 

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some range. 
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K-2 3-5 6-8 9-12 

help them survive 
and grow. 

membrane forms the 
boundary that controls what 
enters and leaves the cell. 

Feedback mechanisms can encourage (through 
positive feedback) or discourage (negative feedback) 
what is going on inside the living system.  

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.e: Analyze how authors use rhetorical devices to influence an audience, including how scientific texts present data 

and conclusions. 
• LA 12.2.2.a: Listen and respond in discussions using evidence from texts or experiences. 
• LA 12.4.1.b: Integrate digital tools to produce and publish research with evidence-based conclusions. 

Mathematics Connections: 
• MA.HS.S.ID.1: Represent data with plots and interpret patterns. 
• MA.HS.S.IC.3: Recognize the purposes of investigations and use data to justify conclusions. 

Social Studies Connections: 
• SS HS.4.3.a: Evaluate how human body systems are affected by historical and modern advancements in medicine and science. 

Fine and Performing Arts Connections: 
• FA 12.2.1.d: Apply observation and interpretation skills to understand structure and function in visual media (e.g., neural system 

models). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Central nervous system (CNS), Peripheral nervous system (PNS), Afferent/Efferent pathways, Somatic/Autonomic, Reflex arc, 

Neuron, Synapse, Brainstem, Cerebellum, Cerebral cortex, Lobe (frontal, parietal, etc.), Ganglia, Sensory receptor, 
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Stimulus/Response, Pattern recognition 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Plan an investigation that compares the structure of neural tissues or networks (e.g., central vs. peripheral nervous system, 

sensory vs. motor neurons), identifying variables to be tested and those to be controlled. 
• KSA2: Describe the types of data that will be collected (e.g., neuron shape, axon length, synapse density) to identify structural 

patterns in nervous system organization. 
• KSA3: Identify appropriate tools, methods, or technologies (e.g., histological staining, digital neural models, microscope imaging) 

to observe and record neuronal structures. 
• KSA4: Develop a detailed procedure for the investigation that includes sampling methods, data recording strategies, and 

control of variables. 
• KSA5: Determine the type and number of neural tissue samples or regions (e.g., spinal cord, brainstem, ganglia) necessary to 

make generalizable observations about patterning. 
• KSA6: Collect and document observations (e.g., using labeled sketches, image annotations, data tables) that reveal neural 

organization and allow comparison between regions or neuron types. 
• KSA7: Analyze collected data to identify structural or functional patterns (e.g., neuron arrangement, myelination, clustering of 

cell bodies) in nervous system architecture. 
• KSA8: Revise the investigation plan to improve data quality or pattern detection, based on initial observations or limitations 

encountered during data collection. 
• KSA9: Explain how structural patterns in nervous tissue relate to information processing or communication (e.g., speed of signal 

transmission, directional flow). 
• KSA10: Justify the claim that the structure of the nervous system reflects its role in rapid signal transmission and control, using 

observed evidence of organizational patterns. 
• KSA11: Construct a labeled diagram or model showing patterns in neural structure and function, and use it to illustrate regional 

specialization within the nervous system. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.6.5 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the nervous system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the nervous system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.5.b 

Develop and use a model to identify and describe the relationship between the structures and physiological processes of the nervous 
system. 

NGSS Comparison: Builds on HS-LS1-2 

Other Indicators in this Standard 

SC.HSP.6.5.a, SC.HSP.6.5.c, SC.HSP.6.5.d, SC.HSP.6.5.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Developing and Using Models:   
• Develop, revise, and/or use a model based on evidence 

to illustrate and/or predict the relationships between 
systems or between components of a system. 

Connections to the nature of science 
Science Models, Laws, Mechanisms, and Theories Explain Natural 
Phenomena 

Structure and Function:  
• The functions and properties of natural and designed 

objects and systems can be inferred from their overall 
structure, the way their components are shaped and 
used, and the molecular substructures of its various 
materials. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
• Models, mechanisms, and explanations collectively serve 

as tools in the development of a scientific theory.  

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A patient with Parkinson’s disease shows impaired motor function due to damage in specific brain structures. 
• A traumatic brain injury to the frontal lobe results in personality and behavioral changes. 
• A reflex action occurs faster than a conscious response, showing the structure-function relationship of the spinal cord. 
• An fMRI scan highlights how different brain regions activate during different types of stimuli. 
• Damage to the occipital lobe causes visual impairment despite a healthy eye, indicating the brain's role in sensory processing. 
• Artificial neural networks simulate the structure of the human brain to replicate learning and decision-making. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.5.b: Develop and use a model to identify and describe the relationship between the structures and physiological processes of 
the nervous system. 
1. Components of the model 

A. Students develop a model in which they identify and describe the relevant parts (e.g., nervous system, brain, spinal cord, 
peripheral nerves, and their component tissues such as neurons and glial cells) and processes (e.g., transmission of electrical 
signals, integration of information, coordination of responses) of the nervous system in multicellular organisms. 

2. Relationships 
A. In the model, students describe the relationships between components, including: 

• The functions of at least two major components of the nervous system (e.g., sensory neurons and interneurons; brain 
and spinal cord) in terms of contributions to the overall function of the nervous system; 
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• Ways the functions of different nervous system components affect one another (e.g., how glial cells support signal 
transmission by insulating axons; how reflex arcs integrate sensory input and motor output); and 

• The nervous system’s function and how that relates both to the structural properties of its parts (e.g., synaptic 
connections, myelination, regional brain specialization) and to the overall function of the organism (e.g., perception, 
coordination, and regulation of internal and external responses). 

3. Connections 
A. Students use the model to illustrate how interactions between components of the nervous system (e.g., communication 
between neurons via synapses, signal processing in the brain, coordination between central and peripheral structures) provide 
specific functions such as stimulus detection, rapid response, and homeostatic regulation in multicellular organisms. 
B. Students make a distinction between the accuracy of the model and the actual anatomical structures and physiological 
functions it represents within the nervous system (e.g., simplification of signal pathways or omission of complex integrative 
functions in the brain). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Developing and Using Models 

K-2 3-5 6-8 9-12 

Developing and Using 
Models in K–2 builds 
on prior experiences 
and progresses to... 

Distinguish between a 
model and the actual 
object, process, 
and/or events the 
model represents.  

Compare models to 

Developing and Using 
Models in 3–5 builds on K–2 
experiences and 
progresses to... 

Identify limitations of 
models. 

Collaboratively develop 
and/or revise a model 
based on evidence that 
shows the relationships 

Developing and Using Models in 6– 8 
builds on K–5 experiences and 
progresses to... 

Evaluate limitations of a model for a 
proposed object or tool. 

Develop or modify a model—based 
on evidence – to match what 
happens if a variable or component of 
a system is changed. 

Use and/or develop a model of simple 

Developing and Using Models in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Evaluate merits and limitations of two 
different models of the same 
proposed tool, process, mechanism, 
or system in order to select or revise a 
model that best fits the evidence or 
design criteria.  
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K-2 3-5 6-8 9-12 

identify common 
features and 
differences. 

Develop and/or use a 
model to represent 
amounts, 
relationships, relative 
scales (bigger, 
smaller), and/or 
patterns in the natural 
and designed 
world(s). 

among variables for 
frequent and regular 
occurring events.  

Develop a model using an 
analogy, example, or 
abstract representation to 
describe a scientific 
principle or design solution.  

Develop and/or use 
models to describe and/or 
predict phenomena. 

systems with uncertain and less 
predictable factors.  

Develop and/or revise a model to 
show the relationships among 
variables, including those that are not 
observable but predict observable 
phenomena.  

Develop and/or use a model to 
predict and/or describe phenomena.  

Develop a model to describe 
unobservable mechanisms. 

Design a test of a model to ascertain 
its reliability. 

Develop, revise, and/or use a model 
based on evidence to illustrate 
and/or predict the relationships 
between systems or between 
components of a system.  

Develop and/or use multiple types of 
models to provide mechanistic 
accounts and/or predict 
phenomena, and move flexibly 
between model types based on 
merits and limitations. 

Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences 
and progresses 
to... 

The shape and 
stability of 
structures of 

Structure and 
Function in 3–5 
builds on K–2 
experiences and 
progresses to... 

Different materials 
have different 
substructures, which 
can sometimes be 

Structure and Function in 6– 8 builds on K–5 
experiences and progresses to... 

Complex and microscopic structures and 
systems can be visualized, modeled, and 
used to describe how their function 
depends on the shapes, composition, and 
relationships among its parts; therefore, 
complex natural and designed 
structures/systems can be analyzed to 

Structure and Function in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Investigating or designing new systems or 
structures requires a detailed examination of 
the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
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natural and 
designed 
objects are 
related to their 
function(s). 

observed.  

Substructures have 
shapes and parts 
that serve functions. 

determine how they function.  

Structures can be designed to serve 
particular functions by taking into account 
properties of different materials, and how 
materials can be shaped and used. 

function and/or solve a problem.  

The functions and properties of natural and 
designed objects and systems can be inferred 
from their overall structure, the way their 
components are shaped and used, and the 
molecular substructures of its various materials. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

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 

LS1.A in 3–5 
builds on K–2 
experiences and 
progresses to... 

Plants and 
animals have 
both internal and 
external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 experiences 
and knowledge and progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be said 
to be alive. An organism may consist of 
one single cell (unicellular) or many 
different numbers and types of cells 
(multicellular). 

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring. 

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell. 

In multicellular organisms, the body is a 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms 
help them perform the essential functions of life.  

All cells contain genetic information in the form 
of DNA molecules. Genes are regions in the 
DNA that contain the instructions that code for 
the formation of proteins, which carry out most 
of the work of cells.  

Multicellular organisms have a hierarchical 
structural organization, in which any one system 
is made up of numerous parts and is itself a 
component of the next level.  

Feedback mechanisms maintain a living 
system’s internal conditions within certain limits 
and mediate behaviors, allowing it to remain 
alive and functional even as external conditions 
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K-2 3-5 6-8 9-12 

parts (roots, stems, 
leaves, flowers, 
fruits) that help 
them survive and 
grow.  

system of multiple interacting subsystems. 
These subsystems are groups of cells that 
work together to form tissues and organs 
that are specialized for particular body 
functions. 

change within some range. Feedback 
mechanisms can encourage (through positive 
feedback) or discourage (negative feedback) 
what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.2.1.a: Use multiple media and formats to develop and present scientific content clearly and effectively. 
• LA 12.1.6.i: Analyze how texts (e.g., scientific case studies or model descriptions) present complex ideas, concepts, and 

information. 
• LA 12.4.1.c: Use domain-specific vocabulary to communicate ideas about systems and models. 

Mathematics Connections: 
• MA.HS.G.CO.1: Understand geometric constructions relevant to anatomical models. 
• MA.HS.S.ID.3: Interpret patterns in data (e.g., response time, neural activity simulations). 

Social Studies Connections: 
• SS HS.4.3.d: Evaluate how science and medicine have shaped society’s understanding of the body. 

Fine and Performing Arts Connections: 
• FA 12.2.1.e: Design visual representations to communicate structure-function relationships. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Neuron, Dendrite, Axon, Synapse, Neurotransmitter, Brainstem, Cerebrum, Cerebellum, Lobes (frontal, parietal, occipital, 
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temporal), Spinal cord, Reflex arc, Autonomic nervous system, Somatic nervous system, Sensory and motor neurons, Myelin 
sheath, Action potential 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify and label the major components of the nervous system (e.g., brain regions, spinal cord, sensory neurons, motor 

neurons, interneurons) within a conceptual or physical model. 
• KSA2: Describe the physiological processes associated with the nervous system (e.g., signal transmission, sensory reception, 

integration, response coordination) and match each process to the appropriate structural component in the model. 
• KSA3: Construct or modify a model to include interactions between key nervous system components such as neurons, synapses, 

and effectors. 
• KSA4: Explain how the structure of at least two nervous system components (e.g., dendrites and axons, myelination of neurons, 

brainstem vs. cerebrum) supports their respective physiological functions. 
• KSA5: Illustrate in the model how the functions of different nervous structures affect one another (e.g., how interneurons relay 

signals between sensory and motor neurons, or how spinal cord damage disrupts signal transmission). 
• KSA6: Describe how the coordinated activity of multiple nervous system structures (e.g., sensory neurons, integration centers, 

and effectors) contributes to system-level functions such as reflexes, decision-making, or motor control. 
• KSA7: Distinguish between the features of the model and the actual biological system by identifying limitations or simplifications 

(e.g., linear pathways instead of complex neural networks, omission of glial cells). 
• KSA8: Justify the inclusion of specific components and their arrangements in the model based on their contribution to the 

nervous system’s ability to sense, process, and respond. 
• KSA9: Revise the model to improve accuracy, clarity, or completeness based on new scientific understanding, peer feedback, 

or additional data.

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.6.5 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the nervous system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the nervous system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.5.c 

Engage in arguments from evidence that production of a nerve impulse is the result of biochemical reactions. 

NGSS Comparison: Builds on HS-LS1-7 

Other Indicators in this Standard 

SC.HSP.6.5.a, SC.HSP.6.5.b, SC.HSP.6.5.d, SC.HSP.6.5.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Engaging in Arguments from Evidence  
• Respectfully provide and/or receive critiques on scientific 

arguments by probing reasoning and evidence and 
challenging ideas and conclusions, responding thoughtfully 
to diverse perspectives, and determining what additional 
information is required to resolve contradictions. 

Connections to the nature of science 

Cause and Effect 
• Empirical evidence is required to differentiate between 

cause and correlation and make claims about specific 
causes and effects.  

• Cause and effect relationships can be suggested and 
predicted for complex natural and human designed 
systems by examining what is known about smaller scale 
mechanisms within the system. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Scientific Knowledge is Open to Revision in Light of New 
Evidence 
• Scientific argumentation is a mode of logical discourse used 

to clarify the strength of relationships between ideas and 
evidence that may result in revision of an explanation. 

Energy and Matter: (Secondary) 
• Changes of energy and matter in a system can be 

described in terms of energy and matter flows into, out of, 
and within that system. 

 

Disciplinary Core Idea (DCI) 

LS1.C: Organization for Matter and Energy Flow in Organisms 
• As matter and energy flow through different organizational levels of living systems, chemical elements are recombined in 

different ways to form different products.   
• As a result of these chemical reactions, energy is transferred from one system of interacting molecules to another. Cellular 

respiration is a chemical process in which the bonds of food molecules and oxygen molecules are broken, and new compounds 
are formed that can transport energy to muscles. Cellular respiration also releases the energy needed to maintain body 
temperature despite ongoing energy transfer to the surrounding environment. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A patient with multiple sclerosis exhibits delayed or absent reflexes. 
• A jellyfish or electric eel uses nerve impulses to control rapid muscle contractions. 
• Novocain or lidocaine injections block nerve conduction during dental surgery. 
• Nerve gas (e.g., sarin) exposure causes seizures and paralysis. 
• Athletes experiencing muscle cramps due to electrolyte imbalances. 
• Paralysis from spinal cord injuries and its link to disrupted nerve signaling. 
• Sphenopalatine ganglioneuralgia (brain freeze) 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 
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SC.HSP.6.5.c: Engage in arguments from evidence that production of a nerve impulse is the result of biochemical reactions.   
1. Identifying the given claims and associated evidence and/or reasoning 

A. Students clearly identify the given claims or explanations. 
B. Students clearly identify the given evidence that supports or refutes the given claims or explanations. 
C. Students clearly identify the given reasoning that supports or refutes the given claims or explanations.  
D. Students trace the evidence (e.g., ion concentration changes, neurotransmitter binding) back to the claim that impulse 
generation depends on molecular processes and assess how well the reasoning supports this claim. 

2. Evaluating and critiquing evidence: identification of the strength of the evidence used to support an argument 
A. Students assess the validity, reliability, strengths, and weaknesses of the chosen evidence along with its ability to support 
logical and reasonable arguments. Students consider: 

• Whether the evidence demonstrates that biochemical reactions (e.g., ATP hydrolysis, ion flow) cause changes in 
membrane potential 

• Whether experimental interventions (e.g., channel blockers) result in predictable disruption of nerve signaling 
• Whether the evidence links molecular processes to the system-level phenomenon of impulse transmission 

3. Identifying any potential additional evidence that is relevant to the evaluation 
A. Students identify additional evidence, scientific theories, or models that were not given to the student, such as: 

• Computational models of ion channel behavior; 
• Comparative data from demyelinating diseases (e.g., multiple sclerosis); 
• Neurotransmitter pathway analyses showing delays or failures in signal propagation. 

4. Evaluating and critiquing 
A. Students use the additional (not given) evidence to assess the validity and reliability of the given evidence and its ability 
to support or refute the claims or explanations. 
B. Students evaluate the logic of the given reasoning, determining whether it correctly explains how energy input and 
biochemical mechanisms cause the electrical signal known as a nerve impulse. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Engaging in Argument from Evidence 
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K-2 3-5 6-8 9-12 

Engaging in Argument from 
Evidence in K–2 builds on 
prior experiences and 
progresses to... 

Identify arguments that are 
supported by evidence.  

Distinguish between 
explanations that account 
for all gathered evidence 
and those that do not.  

Analyze why some evidence 
is relevant to a scientific 
question and some is not.  

Distinguish between opinions 
and evidence in one’s own 
explanations. 

Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell 
the main points of the 
argument. 

Construct an argument with 
evidence to support a claim. 

Engaging in Argument from 
Evidence in 3–5 builds on K–
2 experiences and 
progresses to... 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Distinguish among facts, 
reasoned judgment based 
on research findings, and 
speculation in an 
explanation. 

Respectfully provide and 
receive critiques from peers 
about a proposed 
procedure, explanation or 
model.by citing relevant 
evidence and posing 
specific questions. 

Construct and/or support an 
argument with evidence, 
data, and/or a model.  

Use data to evaluate claims 
about cause and effect. 

Engaging in Argument from 
Evidence in 6– 8 builds on K–5 
experiences and progresses 
to... 

Compare and critique two 
arguments on the same topic 
and analyze whether they 
emphasize similar or different 
evidence and/or 
interpretations of facts. 

Respectfully provide and 
receive critiques about one’s 
explanations, procedures, 
models and questions by 
citing relevant evidence and 
posing and responding to 
questions that elicit pertinent 
elaboration and detail. 

Construct, use, and/or present 
an oral and written argument 
supported by empirical 
evidence and scientific 
reasoning to support or refute 
an explanation or a model for 
a phenomenon or a solution 
to a problem. 

Engaging in Argument from Evidence 
in 9-12 builds on K–8 experiences and 
progresses to college or career 
experiences. 

Compare and evaluate competing 
arguments or design solutions in light 
of currently accepted explanations, 
new evidence, limitations (e.g., trade-
offs), constraints, and ethical issues.  

Evaluate the claims, evidence, 
and/or reasoning behind currently 
accepted explanations or solutions to 
determine the merits of arguments. 

Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence and 
challenging ideas and conclusions, 
responding thoughtfully to diverse 
perspectives, and determining what 
additional information is required to 
resolve contradictions. 

Construct, use, and/or present an oral 
and written argument or 
counterarguments based on data 
and evidence. 
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Crosscutting Concepts (CCCs): Cause and Effect 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Events have causes 
that generate 
observable patterns.  

Simple tests can be 
designed to gather 
evidence to support 
or refute student 
ideas about causes. 
 

Cause and Effect in 3–5 
builds on K–2 
experiences and 
progresses to... 

Cause and effect 
relationships are 
routinely identified, 
tested, and used to 
explain change.  

Events that occur 
together with regularity 
might or might not be 
a cause-and-effect 
relationship. 

Cause and Effect in 6– 8 builds 
on K–5 experiences and 
progresses to... 

Relationships can be classified 
as causal or correlational, and 
correlation does not necessarily 
imply causation.  

Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems.  

Phenomena may have more 
than one cause, and some 
cause-and-effect relationships 
in systems can only be 
described using probability. 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or career 
experiences. 

Empirical evidence is required to differentiate 
between cause and correlation and make claims 
about specific causes and effects.  

Cause and effect relationships can be suggested 
and predicted for complex natural and human 
designed systems by examining what is known 
about smaller scale mechanisms within the 
system.  

Systems can be designed to cause a desired 
effect.  

Changes in systems may have various causes 
that may not have equal effects. 

Disciplinary Core Ideas (DCIs): LS1.C: Organization for Matter and Energy Flow in Organisms 

K-2 3-5 6-8 9-12 

LS1.C in K–2 
builds on prior 
experiences 
and 

LS1.C in 3–5 
builds on K–2 
experiences and 
progresses to... 

LS1.C in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

LS1.C in 9–12 builds on K–8 experiences and knowledge and 
progresses to... 

The process of photosynthesis converts light energy to stored 
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K-2 3-5 6-8 9-12 

progresses to... 

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. 

Food provides 
animals with the 
materials they 
need for body 
repair and 
growth and the 
energy they need 
to maintain body 
warmth and for 
motion.  

Plants acquire 
their material for 
growth chiefly 
from air and 
water. 

Plants, algae (including 
phytoplankton), and many 
microorganisms 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.  

Within individual organisms, 
food moves through a series of 
chemical reactions in which it 
is broken down and 
rearranged to form new 
molecules, to support growth, 
or to release energy.  

chemical energy by converting carbon dioxide plus water into 
sugars plus released oxygen.  

The sugar molecules thus formed contain carbon, hydrogen, 
and oxygen: their hydrocarbon backbones are used to make 
amino acids and other carbon-based molecules that can be 
assembled into larger molecules (such as proteins or DNA), 
used for example to form new cells. 

As matter and energy flow through different organizational 
levels of living systems, chemical elements are recombined in 
different ways to form different products. 

As a result of these chemical reactions, energy is transferred 
from one system of interacting molecules to another and 
release energy to the surrounding environment and to 
maintain body temperature. Cellular respiration is a chemical 
process whereby the bonds of food molecules and oxygen 
molecules are broken, and new compounds are formed that 
can transport energy to muscles. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 10.1.6.L: Analyze the strength of arguments and evidence in scientific texts (supports claim evaluation).  
• LA 10.2.1.A: Develop a coherent argument using reasoning and evidence. 
• LA 10.3.1.B: Present claims and findings orally, supported by evidence. 

Mathematics Connections: 
• MA.HS.N.Q.1: Use units to understand and interpret quantities (e.g., membrane potential in millivolts). 
• MA.HS.S.ID.1: Summarize and interpret data (e.g., graphs of nerve impulse conduction). 
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Social Studies Connections: 
• SS.HS.1.2: Evaluate how science and medicine influence public policies (e.g., neurological treatments). 

Fine and Performing Arts Connections: 
• FA.12.4.1.c: Communicate ideas through multimedia (e.g., visualizing nerve signaling pathways or neurotransmission through 

digital modeling). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Neuron, Axon, Action potential, Depolarization, Repolarization, Sodium-potassium pump, Neurotransmitter, Synapse, Voltage-

gated channels, Membrane potential, Biochemical reaction, ATP, Electrolyte, Myelin sheath, Homeostasis 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify the claim, the supporting evidence, and the reasoning in a given argument that explains how biochemical 

reactions result in the generation of a nerve impulse. 
• KSA2: Assess whether the provided evidence supports a clear cause-and-effect relationship between energy-driven ion 

transport and changes in membrane potential that generate a nerve impulse. 
• KSA3: Evaluate the strength of the evidence by determining whether it tracks the transformation or use of energy (e.g., ATP 

hydrolysis) during impulse initiation and propagation. 
• KSA4: Critique the reliability and appropriateness of the evidence by considering sample type, experimental design (e.g., patch-

clamp, tracer studies), and reproducibility. 
• KSA5: Distinguish between correlational observations (e.g., sodium influx occurs during impulses) and causal explanations (e.g., 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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ion channel opening triggered by voltage change enables impulse propagation). 
• KSA6: Identify missing or incomplete steps in the reasoning that may weaken an argument about how biochemical activity 

causes a nerve impulse. 
• KSA7: Identify additional evidence or models (e.g., ion flow simulations, energy diagrams, molecular imaging) that could 

strengthen or challenge the original claim. 
• KSA8: Evaluate the logic of an argument’s reasoning by checking whether it clearly explains how membrane proteins, ion 

gradients, and ATP-driven transport contribute to signal initiation. 
• KSA9: Synthesize new or additional evidence with a given claim to revise or reinforce the explanation of how biochemical 

processes cause neural signaling. 
• KSA10: Revise an argument about nerve impulse production by incorporating more complete reasoning or energy-based 

mechanisms consistent with accepted biological models. 
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Standard Code: SC.HSP.6.5 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the nervous system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the nervous system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.5.d 

Obtain, evaluate and communicate evidence that feedback mechanisms in the nervous system help maintain homeostasis. 

NGSS Comparison: Builds on HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.5.a, SC.HSP.6.5.b, SC.HSP.6.5.c, SC.HSP.6.5.e 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Obtaining, Evaluating, and Communicating Information:  
• Critically read scientific literature adapted for classroom 

use to determine the central ideas or conclusions and/or to 
obtain scientific and/or technical information to summarize 
complex evidence, concepts, processes, or information 
presented in a text by paraphrasing them in simpler but still 
accurate terms. 

Connections to the nature of science 

Stability and Change:  
• Feedback (negative or positive) can stabilize or 

destabilize a system. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Scientific Knowledge is Based on Empirical Evidence  
• Science disciplines share common rules of evidence used 

to evaluate explanations about natural systems. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to 

remain alive and functional even as external conditions change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) what is going on inside the living system. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A person's heart rate increases when they are startled and then returns to normal once the threat has passed. 
• Reflex responses (e.g., pulling your hand away from a hot surface) prevent tissue damage. 
• Stroke patients lose the ability to regulate body temperature or breathing. 
• People with multiple sclerosis experience impaired feedback loops affecting motor control. 
• The autonomic nervous system adjusts breathing rate and pupil size based on environmental stimuli. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.5.d: Obtain, evaluate, and communicate information that feedback mechanisms in the nervous system help maintain 
homeostasis. 
1. Obtaining Information 

A. Students gather information from credible, grade-appropriate sources (e.g., neuroscience articles, textbooks, research 
databases) that describe how the nervous system detects internal changes and initiates feedback responses to maintain 
homeostasis—such as temperature regulation, blood pressure control, and blood gas monitoring. 
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B. Students synthesize information across formats such as neural pathway diagrams, brain region maps, sensor-to-effector 
flowcharts, tables of response times, or text descriptions of autonomic reflexes that regulate breathing, heart rate, or 
thermoregulation. 

2. Evaluating Information 
A. Students critically evaluate the quality of their sources, considering author expertise and scientific accuracy. They 
compare explanations from multiple sources on how nervous system feedback loops—such as the baroreflex or 
thermoregulatory pathways—influence organ system responses and maintain balance. 
B. Students determine how the information helps explain the phenomenon of neural feedback in maintaining homeostasis. 
For example, they describe how sensory neurons detect internal changes (e.g., rising CO₂ levels) and initiate motor responses 
(e.g., increased breathing rate) that restore balance. 

3. Communicating Information 
A. Communication style and format 

• Students communicate their findings using at least two different modalities—for example, writing an explanation of the 
baroreceptor reflex and supporting it with a labeled diagram showing the sequence of nerve signals and 
physiological changes, or presenting a narrated slideshow combining data and illustrations. 

• Students organize and present information using appropriate language and visual tools to ensure clarity for their peers, 
teachers, or broader audiences. They clearly convey how neural circuits and brain regions participate in specific 
feedback mechanisms that contribute to internal stability. 

B. Connecting the Disciplinary Core Ideas and the Crosscutting Concepts 
• Students explicitly connect LS1.A (how the nervous system’s structure supports signal detection, processing, and 

response) with Stability and Change (how neural feedback helps the body adjust to internal or external changes and 
maintain a stable internal environment). These connections are embedded within their explanation of a specific 
feedback phenomenon such as thermoregulation, respiration, or the fight-or-flight response. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Obtaining, Evaluating and Communicating Information 
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K-2 3-5 6-8 9-12 

Obtaining, Evaluating 
and Communicating 
Information in K–2 builds 
on prior experiences 
and progresses to... 

Read grade-appropriate 
texts and/or use media 
to obtain scientific 
and/or technical 
information to determine 
patterns in and/or 
evidence about the 
natural and designed 
world(s). 

Describe how specific 
images (e.g., a diagram 
showing how a machine 
works) support a 
scientific or engineering 
idea. 

Obtain information using 
various texts, text 
features (e.g., headings, 
tables of contents, 
glossaries, electronic 
menus, icons), and other 
media that will be useful 

Obtaining, Evaluating and 
Communicating Information in 
3–5 builds on K–2 experiences 
and progresses to... 

Read and comprehend 
grade-appropriate complex 
texts and/or other reliable 
media to summarize and 
obtain scientific and technical 
ideas and describe how they 
are supported by evidence.  

Compare and/or combine 
across complex texts and/or 
other reliable media to support 
the engagement in other 
scientific and/or engineering 
practices. 

Combine information in written 
text with that contained in 
corresponding tables, 
diagrams, and/or charts to 
support the engagement in 
other scientific and/or 
engineering practices 

Obtain and combine 
information from books and/or 

Obtaining, Evaluating and 
Communicating Information in 
6– 8 builds on K–5 experiences 
and progresses to... 

Critically read scientific texts 
adapted for classroom use to 
determine the central ideas 
and/or obtain scientific and/or 
technical information to 
describe patterns in and/or 
evidence about the natural and 
designed world(s). 

Integrate qualitative and/or 
quantitative scientific and/or 
technical information in written 
text with that contained in 
media and visual displays to 
clarify claims and findings. 

Gather, read, synthesize 
information from multiple 
appropriate sources and assess 
the credibility, accuracy, and 
possible bias of each 
publication and methods used, 
and describe how they are 
supported or not supported by 

Obtaining, Evaluating and 
Communicating Information in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Critically read scientific literature 
adapted for classroom use to 
determine the central ideas or 
conclusions and/or to obtain scientific 
and/or technical information to 
summarize complex evidence, 
concepts, processes, or information 
presented in a text by paraphrasing 
them in simpler but still accurate 
terms. 

Compare, integrate and evaluate 
sources of information presented in 
different media or formats (e.g., 
visually, quantitatively) as well as in 
words in order to address a scientific 
question or solve a problem. 

Gather, read, and evaluate scientific 
and/or technical information from 
multiple authoritative sources, 
assessing the evidence and usefulness 
of each source.  
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K-2 3-5 6-8 9-12 

in answering a scientific 
question and/or 
supporting a scientific 
claim. 

other reliable media to explain 
phenomena or solutions to a 
design problem. 

evidence.  

Evaluate data, hypotheses, 
and/or conclusions in scientific 
and technical texts in light of 
competing information or 
accounts. 

Evaluate the validity and reliability of 
and/or synthesize multiple claims, 
methods, and/or designs that appear 
in scientific and technical texts or 
media reports, verifying the data 
when possible. 

Crosscutting Concepts (CCCs): Stability and Change 

K-2 3-5 6-8 9-12 

Stability and 
Change in K–2 
builds on prior 
experiences 
and progresses 
to... 

Some things 
stay the same 
while other 
things change.  

Things may 
change slowly 
or rapidly. 

Stability and 
Change in 3–5 
builds on K–2 
experiences and 
progresses to... 

Change is 
measured in terms 
of differences over 
time and may occur 
at different rates.  

Some systems 
appear stable, but 
over long periods of 
time will eventually 
change. 

Stability and Change in 6– 8 builds on K–5 
experiences and progresses to... 

Explanations of stability and change in natural 
or designed systems can be constructed by 
examining the changes over time and forces at 
different scales, including the atomic scale.  

Small changes in one part of a system might 
cause large changes in another part.  

Stability might be disturbed either by sudden 
events or gradual changes that accumulate 
over time.  

Systems in dynamic equilibrium are stable due 
to a balance of feedback mechanisms. 

Stability and Change in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Much of science deals with constructing 
explanations of how things change and 
how they remain stable.  

Change and rates of change can be 
quantified and modeled over very short or 
very long periods of time. Some system 
changes are irreversible.  

Feedback (negative or positive) can 
stabilize or destabilize a system.  

Systems can be designed for greater or 
lesser stability. 
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Disciplinary Core Ideas (DCIs): LS1.A, Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

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 
and grow. 

LS1.A in 3–5 builds 
on K–2 experiences 
and progresses to... 

Plants and animals 
have both internal 
and external 
structures that serve 
various functions in 
growth, survival, 
behavior, and 
reproduction. 
 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. 
An organism may consist of 
one single cell (unicellular) or 
many different numbers and 
types of cells (multicellular). 

 Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring.  

 Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the 
boundary that controls what 
enters and leaves the cell. 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms help them 
perform the essential functions of life. 

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells.  

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level.  

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some 
range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative 
feedback) what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.9-10.RI.4 – Determine the meaning of words and phrases in a scientific text. 
• LA.9-10.RI.8 – Delineate and evaluate arguments and claims in a text. 
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• LA.9-10.W.2 – Write informative texts to examine complex ideas. 
• LA.11-12.SL.4 – Present information and evidence clearly and logically. 

Mathematics Connections: 
• MA.HS.N.Q.A.3 – Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 
• MA.HS.S.IC.B.6 – Evaluate reports based on data. 

Social Studies Connections: 
• SS.HS.1.1 – Analyze current issues using information from a variety of sources. 

Fine and Performing Arts Connections: 
• FA.12.4.2.a – Communicate meaning through visual representations or multimedia presentations. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Homeostasis, Feedback mechanism, Autonomic nervous system, Sympathetic/Parasympathetic systems, Stimulus/Response, 

Neurotransmitter, Hypothalamus, Sensory and motor neurons, Thermoregulation, Dynamic equilibrium 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Locate and select reliable, grade-appropriate scientific sources (e.g., neuroscience articles, textbooks, academic videos) 

that describe feedback mechanisms involving the nervous system (e.g., reflex arcs, thermoregulation, baroreceptor signaling). 
• KSA2: Interpret information from multiple formats (e.g., reflex arc diagrams, homeostasis flowcharts, body temperature regulation 

graphs) that demonstrate how nervous system structures contribute to internal stability. 
• KSA3: Synthesize information to explain how neural signals (e.g., sensory input, integration, motor output) contribute to rapid 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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feedback responses that help maintain homeostasis. 
• KSA4: Evaluate the credibility and scientific accuracy of different sources (e.g., primary research articles vs. general health 

blogs) explaining nervous system regulation of internal conditions. 
• KSA5: Compare how different sources explain neural control of homeostasis, identifying consistencies and differences (e.g., 

variation in explanation of feedback timing, specificity of receptor roles). 
• KSA6: Explain how nervous system feedback loops (e.g., regulation of body temperature, blood pressure, or respiration rate) 

contribute to short- and long-term internal balance. 
• KSA7: Apply the concept of nervous system feedback regulation to real-world scenarios such as fainting, heat stroke, spinal cord 

injury, or sensory processing disorders. 
• KSA8: Present findings using at least two formats (e.g., an illustrated explanation of the baroreceptor reflex and a narrated 

animation of a reflex arc). 
• KSA9: Use precise scientific language and visuals to explain how nervous system structures interact in a feedback loop to restore 

internal stability in response to a stimulus. 
• KSA10: Explain how the structure and function of neurons and neural circuits enable rapid feedback regulation that maintains 

stable internal conditions under changing environmental or physiological circumstances. 
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Standard Code: SC.HSP.6.5 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the nervous system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the nervous system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.5.e 

Engage in arguments from evidence to support claims about the causes of dysfunction in the nervous system. Evidence could include 
data obtained from case studies.  

NGSS Comparison: Builds on HS-LS1-1 and HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.5.a, SC.HSP.6.5.b, SC.HSP.6.5.c, SC.HSP.6.5.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Engaging in Arguments from Evidence:  
• Respectfully provide and/or receive critiques on scientific 

arguments by probing reasoning and evidence and 
challenging ideas and conclusions, responding thoughtfully 
to diverse perspectives, and determining what additional 
information is required to resolve contradictions. 

Connections to the nature of science 

Cause and Effect:  
• Changes in systems may have various causes that may 

not have equal effects. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Scientific Knowledge is Based on Empirical Evidence  
• Science arguments are strengthened by multiple lines of 

evidence supporting a single explanation. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Science arguments are strengthened by multiple lines of evidence supporting a single explanation. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A traumatic brain injury results in memory loss, paralysis, or changes in personality. 
• Neurodegenerative diseases like Parkinson’s or Alzheimer’s disrupt communication between neurons. 
• Multiple sclerosis causes muscle weakness and fatigue due to damaged myelin. 
• Stroke impairs sensory or motor functions depending on which brain region is affected. 
• An opioid overdose suppresses breathing by affecting brainstem function. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.5.e: Engage in arguments from evidence to support claims about the causes of dysfunction in the nervous system. 
1. Identifying the given claims and associated evidence and/or reasoning 

A. Students clearly identify the given claims or explanations. 
B. Students clearly identify the given evidence that supports or refutes the given claims or explanations. 
C. Students clearly identify the given reasoning that supports or refutes the given claims or explanations. 
D. Students assess the connection between the evidence (e.g., neurotransmitter levels, neural pathway damage) and the 
claim (e.g., loss of voluntary movement or cognitive function). 

2. Evaluating and critiquing evidence: identification of the strength of the evidence used to support an argument 
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A. Students assess the validity, reliability, strengths, and weaknesses of the chosen evidence along with its ability to support 
logical and reasonable arguments. Students consider: 

• The directness of evidence connecting structural abnormalities (e.g., blocked arteries, damaged alveoli) to observed 
dysfunction (e.g., tissue hypoxia); 

• The consistency of evidence across clinical or experimental contexts; 
• Confounding variables (e.g., lifestyle or comorbid conditions); 
• Limitations of observational versus controlled studies. 

3. Identifying any potential additional evidence that is relevant to the evaluation 
A. Students identify additional evidence, scientific theories, or models that were not initially provided, such as: 

• Functional brain mapping during tasks or stimuli; 
• Longitudinal studies tracking degeneration in neurodegenerative diseases; 
• Data from pharmacological interventions that reverse or reduce dysfunction. 

4. Evaluating and critiquing 
A. Students use the additional (not given) evidence to assess the validity and reliability of the given evidence and its ability 
to support or refute the claims. 
B. Students evaluate the logic of the given reasoning. 
C. Students assess whether the reasoning properly accounts for all relevant variables (e.g., “Does the evidence support that 
dysfunction is due to loss of neural input or is it secondary to muscle atrophy?”), and whether the argument aligns with known 
mechanisms of nervous system function. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Engaging in Argument from Evidence 

K-2 3-5 6-8 9-12 

Engaging in Argument from 
Evidence in K–2 builds on 
prior experiences and 
progresses to... 

Engaging in Argument from 
Evidence in 3–5 builds on K–2 
experiences and progresses 
to... 

Engaging in Argument from 
Evidence in 6–8 builds on K–5 
experiences and progresses 
to... 

Engaging in Argument from Evidence 
in 9-12 builds on K–8 experiences and 
progresses to college or career 
experiences. 
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K-2 3-5 6-8 9-12 

Identify arguments that are 
supported by evidence.  

Distinguish between 
explanations that account 
for all gathered evidence 
and those that do not.  

Analyze why some evidence 
is relevant to a scientific 
question and some is not.  

Distinguish between opinions 
and evidence in one’s own 
explanations. 

Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell 
the main points of the 
argument. 

Construct an argument with 
evidence to support a claim. 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Distinguish among facts, 
reasoned judgment based 
on research findings, and 
speculation in an 
explanation. 

Respectfully provide and 
receive critiques from peers 
about a proposed 
procedure, explanation or 
model.by citing relevant 
evidence and posing 
specific questions. 

Construct and/or support an 
argument with evidence, 
data, and/or a model.  

Use data to evaluate claims 
about cause and effect. 

Compare and critique two 
arguments on the same topic 
and analyze whether they 
emphasize similar or different 
evidence and/or 
interpretations of facts. 

Respectfully provide and 
receive critiques about one’s 
explanations, procedures, 
models and questions by 
citing relevant evidence and 
posing and responding to 
questions that elicit pertinent 
elaboration and detail. 

Construct, use, and/or 
present an oral and written 
argument supported by 
empirical evidence and 
scientific reasoning to support 
or refute an explanation or a 
model for a phenomenon or 
a solution to a problem. 

Compare and evaluate competing 
arguments or design solutions in light 
of currently accepted explanations, 
new evidence, limitations (e.g., trade-
offs), constraints, and ethical issues.  

Evaluate the claims, evidence, 
and/or reasoning behind currently 
accepted explanations or solutions to 
determine the merits of arguments. 

Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence and 
challenging ideas and conclusions, 
responding thoughtfully to diverse 
perspectives, and determining what 
additional information is required to 
resolve contradictions. 

Construct, use, and/or present an oral 
and written argument or 
counterarguments based on data 
and evidence. 
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Crosscutting Concepts (CCCs): Cause and Effect 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Events have causes 
that generate 
observable patterns.  

Simple tests can be 
designed to gather 
evidence to support 
or refute student 
ideas about causes. 

Cause and Effect in 
3–5 builds on K–2 
experiences and 
progresses to... 

Cause and effect 
relationships are 
routinely identified, 
tested, and used to 
explain change.  

Events that occur 
together with 
regularity might or 
might not be a 
cause-and-effect 
relationship. 

Cause and Effect in 6– 8 builds on 
K–5 experiences and progresses 
to... 

Relationships can be classified as 
causal or correlational, and 
correlation does not necessarily 
imply causation.  

Cause and effect relationships may 
be used to predict phenomena in 
natural or designed systems.  

Phenomena may have more than 
one cause, and some cause-and-
effect relationships in systems can 
only be described using probability. 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Empirical evidence is required to differentiate 
between cause and correlation and make 
claims about specific causes and effects.  

Cause and effect relationships can be 
suggested and predicted for complex natural 
and human designed systems by examining 
what is known about smaller scale mechanisms 
within the system.  

Systems can be designed to cause a desired 
effect.  

Changes in systems may have various causes 
that may not have equal effects. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds on 
prior experiences and 
progresses to... 

All organisms have 

LS1.A in 3–5 
builds on K–2 
experiences and 
progresses to... 

LS1.A in 6– 8 builds on K–5 experiences 
and knowledge and progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be 

LS1.A in 9–12 builds on K–8 experiences 
and knowledge and progresses to... 

Systems of specialized cells within 
organisms help them perform the essential 
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K-2 3-5 6-8 9-12 

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 and grow. 

Plants and 
animals have 
both internal and 
external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

said to be alive. An organism may consist 
of one single cell (unicellular) or many 
different numbers and types of cells 
(multicellular). 

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring. 

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell. 

functions of life. 

All cells contain genetic information in the 
form of DNA molecules. Genes are 
regions in the DNA that contain the 
instructions that code for the formation of 
proteins, which carry out most of the work 
of cells. 

Multicellular organisms have a 
hierarchical structural organization, in 
which any one system is made up of 
numerous parts and is itself a component 
of the next level. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.11-12.RI.8 – Evaluate the reasoning and evidence in scientific texts. 
• LA.11-12.W.1 – Write arguments to support claims using valid reasoning and relevant evidence. 
• LA.11-12.SL.1 – Initiate and participate effectively in collaborative discussions. 

Mathematics Connections: 
• MA.HS.S.ID.B.6 – Represent data and analyze patterns using appropriate statistical displays. 
• MA.HS.S.IC.B.6 – Evaluate reports based on data. 

Social Studies Connections: 
• SS.HS.1.2 – Analyze how individuals and groups evaluate and interpret evidence in forming conclusions. 

Fine and Performing Arts Connections: 
• FA.12.4.2.b – Present and justify interpretations of meaning in an artwork or performance using evidence. 
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Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Neurons, Synapse, Neurotransmitter, Myelin sheath, Neurodegeneration, Traumatic brain injury (TBI), Spinal cord, Stroke, Central 

nervous system (CNS), Peripheral nervous system (PNS), Parkinson’s disease / Alzheimer’s disease / Multiple sclerosis, Motor 
control, Cognitive function 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify the claim, the supporting evidence, and the reasoning that links nervous system structure or signaling disruption to 

observed dysfunction (e.g., delayed response, paralysis, cognitive deficits). 
• KSA2: Assess whether the evidence clearly shows a causal relationship between a specific structural or biochemical disruption 

(e.g., demyelination, neurotransmitter imbalance) and the resulting nervous system dysfunction. 
• KSA3: Evaluate the strength and limitations of evidence used to support claims by analyzing sample type, scale of data 

(cellular/systemic), and consistency across sources. 
• KSA4: Critique the reliability of the evidence by considering its origin (e.g., clinical trial, case study, animal model), the methods 

used to collect it (e.g., imaging, electrophysiological testing), sample size, the presence of confounding factors, and/or its 
applicability to human nervous system function. 

• KSA5: Distinguish between evidence that demonstrates correlation (e.g., neurotransmitter levels change with behavior) and 
evidence that establishes causation (e.g., blocking neurotransmitter receptors causes signal loss). 

• KSA6: Identify gaps in the reasoning of an argument (e.g., skipped steps between neurotransmitter deficiency and observed 
behavior) and determine if key mechanisms are missing. 

• KSA7: Identify additional evidence or scientific models (e.g., ion channel simulations, nerve conduction studies, brain scans) that 
could strengthen or challenge the original claim. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA8: Evaluate the reasoning used in a given argument by checking whether it appropriately explains how the structural or 
molecular disruption causes dysfunction (e.g., loss of insulation slows impulse transmission). 

• KSA9: Use new or missing evidence to strengthen or refute a claim, explaining how the additional data alters the strength or 
direction of the argument. 

• KSA10: Revise or refine an existing argument based on new evidence, improved reasoning, or clarification of cause-and-effect 
mechanisms within the nervous system.
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Topic Code: SC.HSP.6 Structure and Function: Anatomy & Physiology 
Standard Code: SC.HSP.6.6 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the cardiovascular/respiratory systems.  

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structures of the cardiovascular and respiratory systems to their functional roles in supporting and protecting the 
body and maintaining homeostasis. 

Indicator Code: SC.HSP.6.6.a 

Plan and conduct an investigation to identify patterns of organization in the cardiovascular/respiratory systems. Information could be 
gathered from dissections, models, simulations, and scientific texts. 

NGSS Comparison: Builds on HS-LS1-1 

Other Indicators in this Standard 

SC.HSP.6.6.b, SC.HSP.6.6.c, SC.HSP.6.6.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Planning and Carrying out Investigations:  
• Plan an investigation or test a design individually and 

collaboratively to produce data to serve as the basis for 
evidence as part of building and revising models, 
supporting explanations for phenomena, or testing 
solutions to problems. Consider possible variables or 

Patterns:  
• Plan an investigation or test a design individually and 

collaboratively to produce data to serve as the basis for 
evidence as part of building and revising models, 
supporting explanations for phenomena, or testing solutions 
to problems. Consider possible variables or effects and 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
effects and evaluate the confounding investigation’s 
design to ensure variables are controlled. 

Connections to the nature of science 

Scientific investigations use a variety of methods. 
• Science investigations use diverse methods and do not 

always use the same set of procedures to obtain data. 

evaluate the confounding investigation’s design to ensure 
variables are controlled. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Why does the heart have blood vessels on it? 
• Why do we have many different sizes of blood vessels? 
• How does oxygen that we breathe get to cells in our feet? 
• Heart Blood Flow Interactive Model 
• How does CPR save lives? 
• Blood flows in a specific path through the heart, lungs, and body to efficiently deliver oxygen and nutrients. 
• Alveoli are organized in clusters that increase surface area for gas exchange in the lungs. 
• The walls of arteries are thicker than veins to handle higher pressure from the heart. 
• Disruption in airflow or blood flow due to a blockage (e.g., embolism, collapsed lung) leads to widespread physiological 

effects. 
• Capillary networks closely surround alveoli to allow diffusion of gases between respiratory and circulatory systems. 

 

https://watchlearnlive.heart.org/CVML_Mobile.php?moduleSelect=bldflo
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Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.6.a: Plan and conduct an investigation to identify patterns of organization in the cardiovascular/respiratory systems 
1. Identifying the Phenomenon to be Investigated 

A. Students describe the phenomenon under investigation, which includes the following idea: patterns of structural 
organization are related to the functions of specialized cells in the cardiovascular and respiratory systems. 

2. Identifying the Evidence to be Collected 
A. Students describe the types of data that will be collected to provide evidence for patterned structures in the 
cardiovascular and respiratory systems (e.g., branching of blood vessels and bronchi, thickness of alveolar membranes, 
distribution of cardiac muscle tissue). 

3. Planning the Investigation 
A. In the investigation plan, students describe: 

• The system or region of the cardiovascular/respiratory system to be studied (e.g., alveoli vs. bronchi, arteries vs. 
capillaries); 

• Tools or technologies to collect data (e.g., microscope, lung or heart dissection, oxygen sensor, digital model); 
• Criteria for collecting data that will reveal patterns of anatomical organization; 
• Consideration of variables that might affect observed patterns (e.g., physical activity, smoking history, altitude, vessel 

location); 
• The experimental procedure, the minimum number of different specimens that would allow generalization of results, 

the evidence derived from the data; and 
• Whether the investigation will be conducted individually or collaboratively. 

4. Collecting the Data 
A. Students collect and record relevant and sufficient data (qualitative and/or quantitative) to address the identified 
patterns. 
B. Students document their observations in structured formats (e.g., data tables, labeled diagrams of vessels or alveoli, 
photo annotations). 

5. Using the Data to Identify Patterns 
A. Students organize and analyze data to identify and describe repeating or hierarchical patterns in the cardiovascular and 
respiratory systems (e.g., alveolar sacs with thin walls for gas exchange, branching networks of capillaries for efficient diffusion, 
layered structure of blood vessels). 
B. Students explain how these patterns in organization relate to function (e.g., high surface area of alveoli increases oxygen 
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uptake; thick muscular walls of arteries support high-pressure blood flow). 
6. Refining the Design 

A. Students evaluate their investigation, including: 
• Assessment of the accuracy and precision of the data, as well as limitations (e.g., access to live specimens, variability 

in human anatomy, limitations of imaging tools) of the investigation, and make suggestions for refinement; and 
• Assessment of the ability of the data to support evidence-based conclusions about the relationship between structural 

patterns and cardiovascular/respiratory function. 
B. If necessary, students refine the investigation plan to produce more generalizable data. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Planning and Carrying Out Investigations 

K-2 3-5 6-8 9-12 

Planning and Carrying 
Out Investigations in K–2 
builds on prior 
experiences and 
progresses to... 

With guidance, plan 
and conduct an 
investigation in 
collaboration with peers 
(for K). 

Plan and conduct an 
investigation 
collaboratively to 
produce data to serve 
as the basis for 

Planning and Carrying 
Out Investigations in 3–
5 builds on K–2 
experiences and 
progresses to... 

Plan and conduct an 
investigation 
collaboratively to 
produce data to serve 
as the basis for 
evidence, using fair 
tests in which variables 
are controlled and the 
number of trials 
considered. 

Planning and Carrying Out 
Investigations in 6– 8 builds on 
K–5 experiences and 
progresses to... 

Plan an investigation 
individually and 
collaboratively, and in the 
design: identify independent 
and dependent variables and 
controls, what tools are 
needed to do the gathering, 
how measurements will be 
recorded, and how many 
data are needed to support a 
claim.  

Planning and Carrying Out Investigations in 9-
12 builds on K–8 experiences and progresses to 
college or career experiences. 

Plan an investigation or test a design 
individually and collaboratively to produce 
data to serve as the basis for evidence as part 
of building and revising models, supporting 
explanations for phenomena, or testing 
solutions to problems. Consider possible 
variables or effects and evaluate the 
confounding investigation’s design to ensure 
variables are controlled.  

Plan and conduct an investigation individually 
and collaboratively to produce data to serve 
as the basis for evidence, and in the design: 
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K-2 3-5 6-8 9-12 

evidence to answer a 
question. 

Evaluate different ways 
of observing and/or 
measuring a 
phenomenon to 
determine which way 
can answer a question. 

Make observations 
(firsthand or from 
media) and/or 
measurements to 
collect data that can 
be used to make 
comparisons. 

Evaluate appropriate 
methods and/or tools 
for collecting data. 

Make observations 
and/or measurements 
to produce data to 
serve as the basis for 
evidence for an 
explanation of a 
phenomenon or test a 
design solution. 

Make predictions 
about what would 
happen if a variable 
changes. 

Conduct an investigation 
and/or evaluate and/or revise 
the experimental design to 
produce data to serve as the 
basis for evidence that meet 
the goals of the investigation. 

Evaluate the accuracy of 
various methods for collecting 
data. 

Collect data to produce data 
to serve as the basis for 
evidence to answer scientific 
questions or test design 
solutions under a range of 
conditions. 

decide on types, how much, and accuracy of 
data needed to produce reliable 
measurements and consider limitations on the 
precision of the data (e.g., number of trials, 
cost, risk, time), and refine the design 
accordingly.  

Plan and conduct an investigation or test a 
design solution in a safe and ethical manner 
including considerations of environmental, 
social, and personal impacts. 

Select appropriate tools to collect, record, 
analyze, and evaluate data. 

Make directional hypotheses that specify what 
happens to a dependent variable when an 
independent variable is manipulated. 

Crosscutting Concepts (CCCs): Patterns 

K-2 3-5 6-8 9-12 

Patterns in K–2 
builds on prior 
experiences 
and progresses 
to... 

Patterns in the 

Patterns in 3–5 builds on K–2 
experiences and progresses 
to... 

Similarities and differences in 
patterns can be used to sort, 
classify, communicate and 

Patterns in 6– 8 builds on K–5 
experiences and progresses 
to... 

Macroscopic patterns are 
related to the nature of 
microscopic and atomic-level 

Patterns in 9-12 builds on K–8 experiences and 
progresses to college or career experiences. 

Different patterns may be observed at each of 
the scales at which a system is studied and can 
provide evidence for causality in explanations of 
phenomena.  
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K-2 3-5 6-8 9-12 

natural and 
human 
designed world 
can be 
observed, used 
to describe 
phenomena, 
and used as 
evidence. 

analyze simple rates of 
change for natural 
phenomena and designed 
products.  

Patterns of change can be 
used to make predictions.  

Patterns can be used as 
evidence to support an 
explanation. 

structure.  

Patterns in rates of change 
and other numerical 
relationships can provide 
information about natural and 
human designed systems.  

Patterns can be used to 
identify cause and effect 
relationships.  

Graphs, charts, and images 
can be used to identify 
patterns in data. 

Classifications or explanations used at one scale 
may fail or need revision when information from 
smaller or larger scales is introduced; thus 
requiring improved investigations and 
experiments.  

Patterns of performance of designed systems can 
be analyzed and interpreted to reengineer and 
improve the system.  

Mathematical representations are needed to 
identify some patterns.  

Empirical evidence is needed to identify patterns. 

Disciplinary Core Ideas (DCIs): LS1.A 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

All organisms have 
external parts. 
Different animals use 
their body parts in 
different ways to 
see, hear, grasp 

LS1.A in 3–5 builds 
on K–2 
experiences and 
progresses to... 

Plants and animals 
have both internal 
and external 
structures that 
serve various 

LS1.A in 6– 8 builds on K–5 experiences 
and knowledge and progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be 
said to be alive. An organism may 
consist of one single cell (unicellular) or 
many different numbers and types of 
cells (multicellular).  

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms 
help them perform the essential functions of 
life.  

All cells contain genetic information in the 
form of DNA molecules. Genes are regions in 
the DNA that contain the instructions that 
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K-2 3-5 6-8 9-12 

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 
and grow. 

functions in 
growth, survival, 
behavior, and 
reproduction. 

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring. 

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell. 

In multicellular organisms, the body is a 
system of multiple interacting 
subsystems. These subsystems are 
groups of cells that work together to 
form tissues and organs that are 
specialized for particular body 
functions. 

code for the formation of proteins, which carry 
out most of the work of cells. 

Multicellular organisms have a hierarchical 
structural organization, in which any one 
system is made up of numerous parts and is 
itself a component of the next level.  

Feedback mechanisms maintain a living 
system’s internal conditions within certain limits 
and mediate behaviors, allowing it to remain 
alive and functional even as external 
conditions change within some range. 
Feedback mechanisms can encourage 
(through positive feedback) or discourage 
(negative feedback) what is going on inside 
the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.11-12.RI.7 – Integrate and evaluate multiple sources of information presented in different media or formats. 
• LA.11-12.W.7 – Conduct short as well as sustained research projects to answer a question or solve a problem. 
• LA.11-12.SL.4 – Present information and findings clearly and logically. 

Mathematics Connections: 
• MA.HS.S.ID.A.1 – Represent data using plots on the real number line (dot plots, histograms, and box plots). 
• MA.HS.S.ID.C.9 – Distinguish between correlation and causation when analyzing data. 

Social Studies Connections: 
• SS.HS.1.2 – Analyze how individuals and groups evaluate and interpret evidence. 
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Fine and Performing Arts Connections: 
• FA.12.4.1.a – Examine how artistic choices in structure and form affect interpretation and communication of meaning. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Heart chambers (atria, ventricles), Valves (tricuspid, bicuspid, pulmonary, aortic), Arteries, Veins, Capillaries, Pulmonary 

circulation, Systemic circulation, Alveoli, Bronchi, Bronchioles, Trachea, Gas exchange, Oxygenation, Diffusion, Hemoglobin, 
Blood pressure, Pulse, Respiratory rate 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Plan an investigation that compares structural patterns across regions of the cardiovascular or respiratory system (e.g., 

arteries vs. veins, bronchi vs. alveoli), identifying variables to be tested and controlled. 
• KSA2: Describe the types of qualitative and/or quantitative data that will be collected (e.g., vessel wall thickness, capillary 

density, alveolar surface area) to identify system-specific patterns. 
• KSA3: Identify appropriate tools, technologies, or methods (e.g., dissection, histology slides, 3D modeling software) for collecting 

and documenting structural data from cardiovascular and respiratory tissues. 
• KSA4: Develop a step-by-step procedure that includes controls, data collection methods, and strategies to reduce 

measurement bias across multiple anatomical sites or specimens. 
• KSA5: Determine an appropriate sample size and anatomical targets (e.g., lung lobes, chambers of the heart, major vessels) 

needed to observe meaningful and generalizable patterns. 
• KSA6: Collect and document observations of system organization using structured tools such as labeled drawings, photo 

annotations, or measurement tables that capture recurring structural patterns. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA7: Analyze collected data to identify anatomical patterns that support gas exchange or blood transport (e.g., alveolar 
clustering, vascular branching, valve placement). 

• KSA8: Revise the investigation plan to improve data quality, clarify regional variation, or explore additional structural elements 
based on findings and limitations. 

• KSA9: Explain how observed patterns of tissue structure and arrangement support respiratory or circulatory functions such as 
diffusion, pressure gradients, or unidirectional flow. 

• KSA10: Justify the claim that the structure of the cardiovascular and respiratory systems reflects optimization for efficiency in gas 
and nutrient exchange, using evidence from the investigation. 

• KSA11: Construct a labeled diagram or model showing region-specific structural adaptations (e.g., branching bronchioles, 
septated ventricles) and relate them to function.
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Standard Code: SC.HSP.6.6 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the cardiovascular/respiratory systems. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structures of the cardiovascular and respiratory systems to their functional roles in supporting and protecting the 
body and maintaining homeostasis. 

Indicator Code: SC.HSP.6.6.b 

Develop and use a model to identify and describe the relationship between the structures and physiological processes of the 
cardiovascular/respiratory systems. 

NGSS Comparison: Builds on HS-LS1-2 

Other Indicators in this Standard 

SC.HSP.6.6.a, SC.HSP.6.6.c, SC.HSP.6.6.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Developing and Using Models:  
• Develop, revise, and/or use a model based on evidence to 

illustrate and/or predict the relationships between systems or 
between components of a system. 

Connections to the nature of science 

Science Models, Laws, Mechanisms, and Theories Explain Natural 
Phenomena 

Structure and Function:  
• Investigating or designing new systems or structures 

requires a detailed examination of the properties of 
different materials, the structures of different 
components, and connections of components to reveal 
its function and/or solve a problem. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
• Models, mechanisms, and explanations collectively serve as 

tools in the development of a scientific theory. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• How is the cardiovascular system organized like roads/traffic patterns, plumbing system, or other real-world analogy? 
• Build a working heart model 
• Build working lungs model 
• Build a model of arteries vs capillaries with regular/leaky hoses 
• The muscular walls of the heart contract in a coordinated pattern to move blood through the circulatory system. 
• Oxygen diffuses from alveoli into capillaries because of close structural proximity and thin membranes. 
• Valves in veins and the heart prevent backflow and ensure directional blood flow. 
• Structural abnormalities in heart valves or alveoli impair oxygen delivery, as seen in stenosis or emphysema. 
• Artificial lungs and heart pumps must mimic biological structures to perform their physiological functions. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.6.b: Develop and use a model to identify and describe the relationship between the structures and physiological processes of 
the cardiovascular/respiratory systems. 
1. Components of the model 

A. Students develop a model in which they identify and describe the relevant parts (e.g., cardiovascular and respiratory 
systems, heart, lungs, blood vessels, alveoli, and their component tissues such as cardiac muscle, epithelial tissue, and capillary 
networks) and processes (e.g., circulation of blood, gas exchange, oxygen and carbon dioxide transport) of the cardiovascular 
and respiratory systems in multicellular organisms. 

https://www.steampoweredfamily.com/heart-model-heart-stem/
https://www.instructables.com/Make-a-Human-Lung-Model/
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2. Relationships 
A. In the model, students describe the relationships between components, including: 

• The functions of at least two major components of the cardiovascular/respiratory system (e.g., alveoli and capillaries; 
heart chambers and valves) in terms of contributions to the overall function of the combined system; 

• Ways the functions of different components affect one another (e.g., how the contraction of heart chambers ensures 
blood flow to the lungs and body; how thin alveolar walls and capillary proximity facilitate efficient gas exchange); 
and 

• The cardiovascular/respiratory system’s function and how that relates both to the structural properties of its parts (e.g., 
elasticity of blood vessels, surface area of alveoli) and to the overall function of the organism (e.g., oxygen delivery, 
waste removal, maintenance of internal balance). 

3. Connections 
A. Students use the model to illustrate how interactions between components of the cardiovascular and respiratory systems 
(e.g., coordination of pulmonary and systemic circulation, coupling of ventilation and perfusion, structural adaptations that 
optimize gas transport and exchange) provide specific functions such as respiration, circulation, and homeostatic regulation in 
multicellular organisms. 
B. Students make a distinction between the accuracy of the model and the actual anatomical structures and physiological 
functions it represents within the cardiovascular and respiratory systems (e.g., simplification of heartbeat regulation or exclusion 
of chemical control of respiration). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Developing and Using Models 

K-2 3-5 6-8 9-12 

Developing and Using 
Models in K–2 builds on 
prior experiences and 
progresses to... 

Distinguish between a 

Developing and Using 
Models in 3–5 builds on K–
2 experiences and 
progresses to... 

Identify limitations of 

Developing and Using Models in 6– 
8 builds on K–5 experiences and 
progresses to... 

Develop or modify a model—
based on evidence – to match 

Developing and Using Models in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Evaluate merits and limitations of two 
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K-2 3-5 6-8 9-12 

model and the actual 
object, process, and/or 
events the model 
represents.  

Compare models to 
identify common 
features and differences 

Develop and/or use a 
model to represent 
amounts, relationships, 
relative scales (bigger, 
smaller), and/or patterns 
in the natural and 
designed world(s). 

models 

Collaboratively develop 
and/or revise a model 
based on evidence that 
shows the relationships 
among variables for 
frequent and regular 
occurring events.  

Develop a model using an 
analogy, example, or 
abstract representation to 
describe a scientific 
principle or design 
solution.  

Develop and/or use 
models to describe and/or 
predict phenomena. 

what happens if a variable or 
component of a system is 
changed.  

Use and/or develop a model of 
simple systems with uncertain and 
less predictable factors.  

Develop and/or revise a model to 
show the relationships among 
variables, including those that are 
not observable but predict 
observable phenomena.  

Develop and/or use a model to 
predict and/or describe 
phenomena. 

Develop a model to describe 
unobservable mechanisms. 

different models of the same 
proposed tool, process, mechanism, or 
system in order to select or revise a 
model that best fits the evidence or 
design criteria. 

Design a test of a model to ascertain 
its reliability. 

Develop, revise, and/or use a model 
based on evidence to illustrate and/or 
predict the relationships between 
systems or between components of a 
system.  

Develop and/or use multiple types of 
models to provide mechanistic 
accounts and/or predict phenomena 
and move flexibly between model 
types based on merits and limitations. 

Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences and 

Structure and 
Function in 3–5 
builds on K–2 
experiences and 

Structure and Function in 6– 8 builds on K–5 
experiences and progresses to... 

Complex and microscopic structures and 
systems can be visualized, modeled, and 

Structure and Function in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Investigating or designing new systems or 
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K-2 3-5 6-8 9-12 

progresses to... 

The shape and 
stability of 
structures of 
natural and 
designed objects 
are related to 
their function(s). 

progresses to... 

Different materials 
have different 
substructures, which 
can sometimes be 
observed.  

Substructures have 
shapes and parts 
that serve functions. 

used to describe how their function 
depends on the shapes, composition, and 
relationships among its parts; therefore, 
complex natural and designed 
structures/systems can be analyzed to 
determine how they function.  

Structures can be designed to serve 
particular functions by taking into account 
properties of different materials, and how 
materials can be shaped and used. 

structures requires a detailed examination of 
the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
function and/or solve a problem.  

The functions and properties of natural and 
designed objects and systems can be 
inferred from their overall structure, the way 
their components are shaped and used, and 
the molecular substructures of its various 
materials. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences and 
progresses to... 

All organisms have 
external parts. 
Different animals 
use their body 
parts in different 
ways to see, hear, 
grasp objects, 

Structure and 
Function in 3–5 
builds on K–2 
experiences 
and progresses 
to... 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 

Structure and Function in 6– 8 builds on K–
5 experiences and knowledge and 
progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be said 
to be alive. An organism may consist of 
one single cell (unicellular) or many 
different numbers and types of cells 
(multicellular).  

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 

Structure and Function in 9–12 builds on K–8 
experiences and knowledge and progresses 
to... 

Systems of specialized cells within organisms 
help them perform the essential functions of life. 

All cells contain genetic information in the form 
of DNA molecules. Genes are regions in the DNA 
that contain the instructions that code for the 
formation of proteins, which carry out most of 
the work of cells. 
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K-2 3-5 6-8 9-12 

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 and 
grow. 

functions in 
growth, 
survival, 
behavior, and 
reproduction.  

information to their offspring. (secondary 
to MSLS3-2)  

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell. 

In multicellular organisms, the body is a 
system of multiple interacting subsystems. 
These subsystems are groups of cells that 
work together to form tissues and organs 
that are specialized for particular body 
functions.  

Multicellular organisms have a hierarchical 
structural organization, in which any one system 
is made up of numerous parts and is itself a 
component of the next level. 

 Feedback mechanisms maintain a living 
system’s internal conditions within certain limits 
and mediate behaviors, allowing it to remain 
alive and functional even as external conditions 
change within some range. Feedback 
mechanisms can encourage (through positive 
feedback) or discourage (negative feedback) 
what is going on inside the living system.  

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.11-12.W.2 – Write informative/explanatory texts to examine complex ideas and convey understanding clearly. 
• LA.11-12.SL.5 – Make strategic use of digital media in presentations to enhance understanding. 

Mathematics Connections: 
• MA.HS.G.MG.A.3 – Apply geometric concepts in modeling real-world systems. 
• MA.HS.F.IF.C.7 – Graph functions expressed symbolically and show key features. 

Social Studies Connections: 
• SS.HS.1.2 – Analyze and evaluate evidence from multiple sources to draw conclusions. 

Fine and Performing Arts Connections: 
• FA.12.4.1.b – Create models or visual representations to communicate complex systems and relationships. 
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Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Atrium, Ventricle, Pulmonary, Systemic circulation, Alveoli, Capillaries, Diffusion, Oxygenated, Deoxygenated blood, Valves, 

Heartbeat, Cardiac cycle, Tidal volume, Respiratory rate, Lung capacity, Gas exchange, Hemoglobin, Arteries, Veins, Arterioles, 
Venules, Trachea, Bronchi, Bronchioles 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify and label the major components of the cardiovascular and respiratory systems (e.g., heart chambers, blood 

vessels, alveoli, trachea, diaphragm) within a conceptual or physical model. 
• KSA2: Describe the physiological processes associated with the cardiovascular and respiratory systems (e.g., gas exchange, 

circulation, oxygen transport, pressure regulation) and match each process to the appropriate structural components in the 
model. 

• KSA3: Construct or modify a model to include interactions between key structures (e.g., alveoli and capillaries, heart and blood 
vessels) that support coordinated physiological function. 

• KSA4: Explain how the structure of at least two components (e.g., thin alveolar membranes and dense capillary beds, valves 
and ventricular walls) supports their respective physiological functions. 

• KSA5: Illustrate in the model how the functions of different cardiovascular and respiratory components affect one another (e.g., 
how breathing rate influences blood pH, or how vessel elasticity affects blood flow). 

• KSA6: Describe how the coordinated activity of multiple structures (e.g., lungs and heart, bronchioles and arterioles) contributes 
to system-level functions such as gas exchange, tissue perfusion, and homeostasis. 

• KSA7: Distinguish between the features of the model and the actual biological system by identifying limitations or simplifications 
(e.g., absence of microscopic capillary networks, or simplified feedback mechanisms). 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA8: Justify the inclusion of specific components and their arrangements in the model based on their roles in oxygen delivery, 
carbon dioxide removal, and blood flow regulation. 

• KSA9: Revise the model to improve accuracy, clarity, or completeness based on new information, peer feedback, or additional 
research.
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Standard Code: SC.HSP.6.6 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the cardiovascular/respiratory systems. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structures of the cardiovascular and respiratory systems to their functional roles in supporting and protecting the 
body and maintaining homeostasis. 

Indicator Code: SC.HSP.6.6.c 

Obtain, evaluate and communicate evidence that feedback mechanisms in the cardiovascular/respiratory systems help maintain 
homeostasis. 

NGSS Comparison: Builds on HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.6.a, SC.HSP.6.6.b, SC.HSP.6.6.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Obtaining, Evaluating, and Communicating Information:  
• Compare, integrate and evaluate sources of information 

presented in different media or formats (e.g., visually, 
quantitatively) as well as in words in order to address a 
scientific question or solve a problem. 

Connections to the nature of science 

Stability and Change:  
• Feedback (negative or positive) can stabilize or 

destabilize a system. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Scientific Knowledge is Based on Empirical Evidence 
• Science knowledge is based on empirical evidence. 

 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to 

remain alive and functional even as external conditions change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) what is going on inside the living system. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• When carbon dioxide levels increase in the blood, breathing rate increases to return CO₂ levels to normal. 
• Athletes experience elevated heart rate and respiration, which return to baseline after exercise stops. 
• Use of pulse oximeters and the body’s response to oxygen saturation levels. 
• Medical conditions like arrhythmias or COPD impair feedback systems, disrupting homeostasis. 
• Body temperature increases during exercise, triggering vasodilation and increased respiratory rate. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.6.c: Obtain, evaluate, and communicate information that feedback mechanisms in the cardiovascular/respiratory system 
help maintain homeostasis. 
1. Obtaining Information 

A. Students gather information from reliable, grade-appropriate sources (e.g., biology textbooks, scientific articles, health 
science databases) that describe how the cardiovascular and respiratory systems use feedback mechanisms—such as changes 
in breathing rate or heart rate—to maintain homeostasis in response to internal stimuli (e.g., rising CO₂ levels, physical exertion). 
B. Students analyze and integrate information from multiple sources and formats, such as annotated diagrams of the 
respiratory control center, graphs showing changes in breathing rate during exercise, charts illustrating blood pressure 
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regulation, and written descriptions of negative feedback loops that maintain blood gas levels and circulation. 
2. Evaluating Information 

A. Students assess the credibility and scientific accuracy of their sources, and they compare different perspectives or levels 
of detail in describing feedback mechanisms such as baroreceptor-mediated blood pressure control or chemoreceptor-driven 
respiratory adjustments. 
B. Students explain how the information contributes to understanding how the cardiovascular and respiratory systems 
detect and respond to physiological changes (e.g., elevated CO₂, decreased oxygen, blood pressure fluctuation). They 
determine the relevance of each feedback loop to maintaining internal stability during rest, exercise, or environmental 
changes. 

3. Communicating Information 
A. Communication style and format 

• Students present their findings using at least two modalities—for example, a written explanation of cardiovascular-
respiratory integration supported by a feedback loop diagram showing how sensors, control centers, and effectors 
maintain homeostasis; or a multimedia presentation combining narration with graphs of heart rate and ventilation 
rates over time. 

• Students use scientifically accurate language and effective formatting (e.g., color-coded visuals, cause-and-effect 
arrows, labeled diagrams) to clearly communicate how these systems interact to maintain stability in the body. 

B. Connecting the Disciplinary Core Ideas and the Crosscutting Concepts 
• Students make explicit connections between LS1.A (how the heart, lungs, blood vessels, and associated sensors work 

together to support internal regulation) and Stability and Change (how feedback loops involving blood gas levels and 
blood pressure contribute to the body’s ability to remain stable during activity, stress, or environmental change). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Obtaining, Evaluating, and Communicating Information 

K-2 3-5 6-8 9-12 

Obtaining, Evaluating, 
and Communicating 
Information in K–2 

Obtaining, Evaluating, and 
Communicating Information in 
3–5 builds on K–2 experiences 

Obtaining, Evaluating, and 
Communicating Information 
in 6– 8 builds on K–5 

Obtaining, Evaluating, and 
Communicating Information in 9-12 builds 
on K–8 experiences and progresses to 



 SC.HSP.6.6.c 203 

K-2 3-5 6-8 9-12 

builds on prior 
experiences and 
progresses to... 

Read grade-
appropriate texts 
and/or use media to 
obtain scientific 
and/or technical 
information to 
determine patterns in 
and/or evidence 
about the natural and 
designed world(s). 

Describe how specific 
images (e.g., a 
diagram showing how 
a machine works) 
support a scientific or 
engineering idea. 

Obtain information 
using various texts, 
text features (e.g., 
headings, tables of 
contents, glossaries, 
electronic menus, 
icons), and other 
media that will be 

and progresses to... 

Read and comprehend grade-
appropriate complex texts 
and/or other reliable media to 
summarize and obtain scientific 
and technical ideas and 
describe how they are 
supported by evidence.  

Compare and/or combine 
across complex texts and/or 
other reliable media to support 
the engagement in other 
scientific and/or engineering 
practices. 

Combine information in written 
text with that contained in 
corresponding tables, diagrams, 
and/or charts to support the 
engagement in other scientific 
and/or engineering practices. 

Obtain and combine 
information from books and/or 
other reliable media to explain 
phenomena or solutions to a 
design problem. 

Communicate scientific and/or 

experiences and progresses 
to... 

Critically read scientific texts 
adapted for classroom use 
to determine the central 
ideas and/or obtain 
scientific and/or technical 
information to describe 
patterns in and/or evidence 
about the natural and 
designed world(s). 

Integrate qualitative and/or 
quantitative scientific 
and/or technical 
information in written text 
with that contained in 
media and visual 

Gather, read, synthesize 
information from multiple 
appropriate sources and 
assess the credibility, 
accuracy, and possible bias 
of each publication and 
methods used, and 
describe how they are 
supported or not supported 
by evidence.  

college or career experiences. 

Critically read scientific literature adapted 
for classroom use to determine the central 
ideas or conclusions and/or to obtain 
scientific and/or technical information to 
summarize complex evidence, concepts, 
processes, or information presented in a 
text by paraphrasing them in simpler but 
still accurate terms. 

Compare, integrate and evaluate sources 
of information presented in different 
media or formats (e.g., visually, 
quantitatively) as well as in words in order 
to address a scientific question or solve a 
problem. 

Gather, read, and evaluate scientific 
and/or technical information from multiple 
authoritative sources, assessing the 
evidence and usefulness of each source.  

Evaluate the validity and reliability of 
and/or synthesize multiple claims, 
methods, and/or designs that appear in 
scientific and technical texts or media 
reports, verifying the data when possible. 

Communicate scientific and/or technical 
information or ideas (e.g. about 
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K-2 3-5 6-8 9-12 

useful in answering a 
scientific question 
and/or supporting a 
scientific claim. 

technical information orally 
and/or in written formats, 
including various forms of media 
and may include tables, 
diagrams, and charts. 

Evaluate data, hypotheses, 
and/or conclusions in 
scientific and technical 
texts in light of competing 
information or accounts. 

phenomena and/or the process of 
development and the design and 
performance of a proposed process or 
system) in multiple formats (including 
orally, graphically, textually, and 
mathematically). 

Crosscutting Concepts (CCCs): Stability and Change 

K-2 3-5 6-8 9-12 

Stability and 
Change in K–2 
builds on prior 
experiences and 
progresses to... 

Some things stay 
the same while 
other things 
change.  

Things may 
change slowly or 
rapidly. 

Stability and 
Change in 3–5 builds 
on K–2 experiences 
and progresses to... 

Change is measured 
in terms of 
differences over 
time and may occur 
at different rates. 

Some systems 
appear stable, but 
over long periods of 
time will eventually 
change. 

Stability and Change in 6– 8 builds on K–5 
experiences and progresses to... 

Explanations of stability and change in 
natural or designed systems can be 
constructed by examining the changes over 
time and forces at different scales, including 
the atomic scale.  

Small changes in one part of a system might 
cause large changes in another part.  

Stability might be disturbed either by sudden 
events or gradual changes that accumulate 
over time.  

Systems in dynamic equilibrium are stable 
due to a balance of feedback mechanisms. 

Stability and Change in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Much of science deals with constructing 
explanations of how things change and 
how they remain stable.  

Change and rates of change can be 
quantified and modeled over very short 
or very long periods of time. Some system 
changes are irreversible.  

Feedback (negative or positive) can 
stabilize or destabilize a system.  

Systems can be designed for greater or 
lesser stability. 
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Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

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 and 
grow.  

LS1.A in 3–5 
builds on K–2 
experiences 
and progresses 
to... 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 
 

LS1.A in 6– 8 builds on K–5 experiences 
and knowledge and progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be said 
to be alive. An organism may consist of 
one single cell (unicellular) or many 
different numbers and types of cells 
(multicellular). 

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring.  

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell.  

In multicellular organisms, the body is a 
system of multiple interacting subsystems. 
These subsystems are groups of cells that 
work together to form tissues and organs 
that are specialized for particular body 
functions. 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms 
help them perform the essential functions of life.  

All cells contain genetic information in the form 
of DNA molecules. Genes are regions in the DNA 
that contain the instructions that code for the 
formation of proteins, which carry out most of 
the work of cells. 

Multicellular organisms have a hierarchical 
structural organization, in which any one system 
is made up of numerous parts and is itself a 
component of the next level. 

Feedback mechanisms maintain a living 
system’s internal conditions within certain limits 
and mediate behaviors, allowing it to remain 
alive and functional even as external conditions 
change within some range. Feedback 
mechanisms can encourage (through positive 
feedback) or discourage (negative feedback) 
what is going on inside the living system.  
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Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.10.1.6.o: Analyze two or more texts to determine how they address similar themes or topics. 
• LA.10.4.1.a: Use appropriate media and formats to develop and share findings. 
• LA.10.1.6.l: Analyze and evaluate the relevance, quality, and credibility of sources. 

Mathematics Connections: 
• MA.HS.4.1.a: Represent data on two quantitative variables using scatter plots and describe patterns. 
• MA.HS.5.1.b: Evaluate reports based on data to make judgments about credibility and relevance. 

Social Studies Connections: 
• SS.HS.4.3.a: Evaluate the relationship between human decision-making and environmental changes, especially in the context of 

health and biology. 

Fine and Performing Arts Connections: 
• FA 12.2.1.b: Interpret and evaluate elements and organizational principles to communicate meaning through visual models 

(e.g., feedback diagrams or concept maps). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Feedback mechanism, Homeostasis, Baroreceptor, Chemoreceptor, Respiratory rate, Heart rate, Blood pressure, Oxygen 

saturation, Carbon dioxide levels, Vasodilation, Vasoconstriction, Negative feedback, Stability, Internal environment, 
Physiological response 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  

https://www.education.ne.gov/assessment/nscas-science/
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• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Locate and select reliable, grade-appropriate scientific sources (e.g., academic texts, research summaries, scientific 

videos) that describe cardiovascular and respiratory feedback mechanisms (e.g., CO₂ levels, blood pressure regulation, oxygen 
saturation). 

• KSA2: Interpret information from multiple formats (e.g., respiratory rate graphs, blood pressure regulation diagrams, oxygen/CO₂ 
feedback loop visuals) to identify system responses to internal changes. 

• KSA3: Synthesize information about how respiratory and cardiovascular responses are triggered by internal signals (e.g., 
chemoreceptors, baroreceptors) and how they help maintain homeostasis. 

• KSA4: Assess the credibility and scientific accuracy of various sources (e.g., government health websites, physiology journals, 
general health blogs) explaining gas exchange, circulation, and feedback regulation. 

• KSA5: Compare how multiple sources describe feedback mechanisms such as how the body regulates blood pH or adjusts 
breathing and heart rate during exercise, identifying consistencies and discrepancies. 

• KSA6: Explain how feedback mechanisms involving heart rate, breathing rate, and blood vessel constriction contribute to the 
body’s ability to maintain internal stability during physiological stress. 

• KSA7: Apply the concepts of cardiovascular and respiratory feedback to real-world scenarios such as altitude sickness, aerobic 
training, or cardiovascular disorders. 

• KSA8: Present findings using at least two formats (e.g., a written explanation supported by a labeled diagram of a feedback 
loop, or a multimedia presentation comparing changes in respiratory rate at rest and during exertion). 

• KSA9: Use clear scientific language and visual tools to communicate how cardiovascular and respiratory structures interact in 
feedback loops that regulate internal stability. 

• KSA10: Explain how the structure and function of cardiovascular and respiratory tissues enable dynamic feedback responses 
that help stabilize internal conditions despite environmental or activity-related changes. 

https://sipsassessments.org/
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Standard Code: SC.HSP.6.6 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the cardiovascular/respiratory systems. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structures of the cardiovascular and respiratory systems to their functional roles in supporting and protecting the 
body and maintaining homeostasis. 

Indicator Code: SC.HSP.6.6.d 

Engage in arguments from evidence to support claims about the causes of dysfunction in the cardiovascular/respiratory systems. 
Evidence could include data obtained from case studies.  

NGSS Comparison: Builds on HS-LS1-1 and HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.6.a, SC.HSP.6.6.b, SC.HSP.6.6.c 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Engaging in Argument from Evidence:  
• Respectfully provide and/or receive critiques on scientific 

arguments by probing reasoning and evidence and 
challenging ideas and conclusions, responding thoughtfully 
to diverse perspectives, and determining what additional 
information is required to resolve contradictions.  

Connections to the nature of science 

Cause and Effect:  
• Cause and effect relationships can be suggested and 

predicted for complex natural and human designed 
systems by examining what is known about smaller scale 
mechanisms within the system. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Scientific Knowledge is Open to Revision in Light of New Evidence 
• Scientific argumentation is a mode of logical discourse used 

to clarify the strength of relationships between ideas and 
evidence that may result in revision of an explanation. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to 

remain alive and functional even as external conditions change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) what is going on inside the living system. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A patient experiencing shortness of breath due to chronic bronchitis despite normal heart structure. 
• Valve damage in the heart leading to backflow of blood and decreased oxygen delivery. 
• A case study of pulmonary embolism showing how a blood clot can obstruct blood flow and oxygen exchange. 
• How structural plaque buildup in arteries contributes to myocardial infarction. 
• The impact of high altitude on oxygen delivery and adaptations in the cardiovascular/respiratory systems. 
• Effects of congenital defects (e.g., septal defects or malformed alveoli) on system function. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.5.e: Engage in arguments from evidence to support claims about the causes of dysfunction in the cardiovascular/respiratory 
system. 
1. Identifying the given claims and associated evidence and/or reasoning 

A. Students clearly identify the given claim (e.g., “Valve stenosis reduces cardiac output and increases pressure load on the 
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heart”). 
B. Students clearly identify the supporting evidence (e.g., pressure gradients, ultrasound imaging, ejection fraction data). 
C. Students clearly identify the reasoning that connects the evidence to the claim (e.g., “A narrowed valve restricts blood 
flow, causing compensatory hypertrophy and functional decline”).  

2. Evaluating and critiquing evidence: identification of the strength of the evidence used to support an argument 
A. Students assess the validity, reliability, strengths, and weaknesses of the chosen evidence along with its ability to support 
logical and reasonable arguments, considering: 

• Whether the evidence demonstrates a clear causal link between structural or functional disruption and observable 
cardiovascular or respiratory symptoms 

• Whether data includes short- and long-term consequences (e.g., acute heart attack vs. chronic heart failure) 
• The consistency of evidence with accepted physiological models (e.g., gas exchange, blood flow dynamics) 

3. Identifying any potential additional evidence that is relevant to the evaluation 
A. Students identify additional evidence, scientific theories, or models that were not given, such as: 

• Data on gas exchange efficiency under exercise stress 
• Longitudinal case studies of cardiovascular disease progression 
• Molecular or histological evidence showing arterial wall changes or alveolar degradation  

4. Evaluating and critiquing 
A. Students use the additional (not given) evidence to assess the validity and reliability of the original evidence along with its 
ability to support or refute the claims or explanations. 
B. Students evaluate the logic of the given reasoning, analyzing whether it accurately reflects known mechanisms of 
cardiovascular or respiratory function and dysfunction. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Engaging in Argument from Evidence 

K-2 3-5 6-8 9-12 

Engaging in Argument from 
Evidence in K–2 builds on 
prior experiences and 

Engaging in Argument from 
Evidence in 3–5 builds on K–2 
experiences and progresses 

Engaging in Argument from 
Evidence in 6– 8 builds on K–
5 experiences and 

Engaging in Argument from 
Evidence in 9-12 builds on K–8 
experiences and progresses to 
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K-2 3-5 6-8 9-12 

progresses to... 

Identify arguments that are 
supported by evidence.  

Distinguish between 
explanations that account 
for all gathered evidence 
and those that do not.  

Analyze why some 
evidence is relevant to a 
scientific question and some 
is not.  

Distinguish between 
opinions and evidence in 
one’s own explanations. 

Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell 
the main points of the 
argument. 

Construct an argument with 
evidence to support a 
claim. 

to... 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Distinguish among facts, 
reasoned judgment based on 
research findings, and 
speculation in an explanation. 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Distinguish among facts, 
reasoned judgment based on 
research findings, and 
speculation in an explanation. 

Construct and/or support an 
argument with evidence, data, 
and/or a model.  

Use data to evaluate claims 
about cause and effect. 

progresses to... 

Compare and critique two 
arguments on the same 
topic and analyze whether 
they emphasize similar or 
different evidence and/or 
interpretations of facts. 

Respectfully provide and 
receive critiques about 
one’s explanations, 
procedures, models and 
questions by citing relevant 
evidence and posing and 
responding to questions that 
elicit pertinent elaboration 
and detail. 

Construct, use, and/or 
present an oral and written 
argument supported by 
empirical evidence and 
scientific reasoning to 
support or refute an 
explanation or a model for a 
phenomenon or a solution to 
a problem. 

college or career experiences. 

Compare and evaluate competing 
arguments or design solutions in light 
of currently accepted explanations, 
new evidence, limitations (e.g., 
trade-offs), constraints, and ethical 
issues.  

Evaluate the claims, evidence, 
and/or reasoning behind currently 
accepted explanations or solutions 
to determine the merits of 
arguments. 

Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence 
and challenging ideas and 
conclusions, responding thoughtfully 
to diverse perspectives, and 
determining what additional 
information is required to resolve 
contradictions. 

Construct, use, and/or present an 
oral and written argument or 
counter-arguments based on data 
and evidence. 
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Crosscutting Concepts (CCCs): Cause and Effect 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Events have causes 
that generate 
observable 
patterns.  

Simple tests can be 
designed to gather 
evidence to 
support or refute 
students’ ideas 
about causes. 

Cause and Effect in 
3–5 builds on K–2 
experiences and 
progresses to... 

Cause and effect 
relationships are 
routinely identified, 
tested, and used to 
explain change.  

Events that occur 
together with 
regularity might or 
might not be a 
cause-and-effect 
relationship. 

Cause and Effect in 6– 8 builds on 
K–5 experiences and progresses 
to... 

Relationships can be classified as 
causal or correlational, and 
correlation does not necessarily 
imply causation.  

Cause and effect relationships may 
be used to predict phenomena in 
natural or designed systems. 

Phenomena may have more than 
one cause, and some cause-and-
effect relationships in systems can 
only be described using probability. 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or career 
experiences. 

Empirical evidence is required to differentiate 
between cause and correlation and make claims 
about specific causes and effects.  

Cause and effect relationships can be suggested 
and predicted for complex natural and human 
designed systems by examining what is known 
about smaller scale mechanisms within the 
system.  

Systems can be designed to cause a desired 
effect.  

Changes in systems may have various causes that 
may not have equal effects. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

LS1.A in 3–5 builds 
on K–2 
experiences and 
progresses to... 

LS1.A in 6– 8 builds on K–5 experiences 
and knowledge and progresses to... 

All living things are made up of cells, 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms 
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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 and 
grow. 

Plants and 
animals have 
both internal and 
external structures 
that serve various 
functions in 
growth, survival, 
behavior, and 
reproduction.  

which is the smallest unit that can be 
said to be alive. An organism may 
consist of one single cell (unicellular) or 
many different numbers and types of 
cells (multicellular).  

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring.  

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell. 

In multicellular organisms, the body is a 
system of multiple interacting 
subsystems. These subsystems are groups 
of cells that work together to form tissues 
and organs that are specialized for 
particular body functions. 

help them perform the essential functions of 
life.  

All cells contain genetic information in the 
form of DNA molecules. Genes are regions in 
the DNA that contain the instructions that 
code for the formation of proteins, which carry 
out most of the work of cells. 

Multicellular organisms have a hierarchical 
structural organization, in which any one 
system is made up of numerous parts and is 
itself a component of the next level. 

Feedback mechanisms maintain a living 
system’s internal conditions within certain limits 
and mediate behaviors, allowing it to remain 
alive and functional even as external 
conditions change within some range. 
Feedback mechanisms can encourage 
(through positive feedback) or discourage 
(negative feedback) what is going on inside 
the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.W.3.1.b: Provide evidence from literary or informational sources to support analysis, reflection, and research. 
• LA.12.SL.2.1.a: Initiate and participate in a range of collaborative discussions… building on others’ ideas and expressing their 

own clearly and persuasively. 

Mathematics Connections: 
• MA.HS.N.Q.1: Use units as a way to understand problems and to guide the solution of multi-step problems involving 
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measurement. 

Social Studies Connections: 
• SS.HS.1.1.b: Analyze and evaluate patterns of continuity and change over time in societal systems, such as healthcare. 

Fine and Performing Arts Connections: 
• FA 12.2.1.a: Apply creative thinking and problem-solving skills to improve or revise original work. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Pathology, Ischemia, Myocardial infarction, Pulmonary embolism, Hypertension, Alveoli, Ventricular hypertrophy, Vascular 

occlusion, Bronchoconstriction, Systemic circulation, Feedback loop, Cardiorespiratory failure 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify the claim, supporting evidence, and reasoning in an argument about how structural or physiological disruptions 

(e.g., valve failure, alveolar collapse, arterial blockage) lead to cardiovascular or respiratory system dysfunction. 
• KSA2: Assess whether the provided evidence shows a clear causal relationship between a specific disruption (e.g., plaque 

buildup, bronchial constriction) and observed outcomes (e.g., stroke, hypoxia, cardiac arrest). 
• KSA3: Evaluate the strength and limitations of evidence based on sample type, method of collection (e.g., imaging, blood gas 

analysis), and its relevance to the system-level function. 
• KSA4: Critique the reliability of the evidence by considering how well it aligns with known cardiovascular or respiratory system 

models (e.g., gas exchange mechanics, hemodynamics, feedback regulation). 
• KSA5: Distinguish between correlational data (e.g., shortness of breath co-occurs with narrowed bronchi) and causal 

mechanisms (e.g., airway narrowing leads to reduced airflow and oxygen transport). 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA6: Identify additional evidence or scientific models (e.g., oxygen saturation curves, ECGs, blood pressure trends, airflow 
models) that would strengthen or challenge a given argument. 

• KSA7: Evaluate the logical reasoning used in an argument, checking whether the steps clearly explain how structural damage or 
biochemical disruption leads to a breakdown in cardiovascular or respiratory function. 

• KSA8: Identify missing steps in a causal chain (e.g., “clot in pulmonary artery → restricted blood flow → decreased oxygen 
delivery → respiratory acidosis”) and determine whether the reasoning needs refinement. 

• KSA9: Synthesize given and new evidence to refine or reinforce a claim about the causes of dysfunction in one or both systems 
(e.g., how respiratory distress may affect cardiac output). 

• KSA10: Revise an existing argument based on new findings or feedback, improving the clarity, logical structure, and integration 
of evidence related to system-level failure. 
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Topic Code: SC.HSP.6 Structure and Function: Anatomy & Physiology 
Standard Code: SC.HSP.6.7 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the digestive system.  

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the digestive system to its functional role in supporting and protecting the body and maintaining 
homeostasis? 

Indicator Code: SC.HSP.6.7.a 

Plan and conduct an investigation to identify patterns of organization in the digestive system. Information could be gathered from 
dissections, models, simulations, and scientific texts. 

NGSS Comparison: Builds on HS-LS1-1 

Other Indicators in this Standard 

SC.HSP.6.7.b, SC.HSP.6.7.c, SC.HSP.6.7.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Planning and Carrying Out Investigations: 
• Plan and conduct an investigation individually and 

collaboratively to produce data to serve as the basis for 
evidence, and in the design: decide on types, how much, 
and accuracy of data needed to produce reliable 
measurements and consider limitations on the precision of 

Patterns: 
• Different patterns may be observed at each of the scales 

at which a system is studied and can provide evidence 
for causality in explanations of phenomena. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
the data (e.g., number of trials, cost, risk, time) and refine 
the design accordingly. 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 
• Scientific inquiry is characterized by a common set of 

values that include logical thinking, precision, open-
mindedness, objectivity, skepticism, replicability of results, 
and honest and ethical reporting of findings. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Nutrient absorption disorders (e.g., Celiac disease) occurring in specific regions of the small intestine. 
• Differences in digestive system structure across animals based on diet (e.g., ruminants vs. carnivores). 
• The progressive mechanical and chemical breakdown of food from ingestion to absorption. 
• Compartmentalization in the digestive system: why food moves through organs in a specific sequence. 
• The relationship between the structure of villi/microvilli and the surface area available for absorption. 
• Use of endoscopic imagery or anatomical models to observe internal organization and tissue patterns. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.7.a: Plan and conduct an investigation to identify patterns of organization in the digestive system. 
1. Identifying the Phenomenon to be Investigated 
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A. Students describe the phenomenon under investigation, which includes the following idea: patterns of structural 
organization are related to the functions of specialized cells in the digestive system. 

2. Identifying the Evidence to be Collected 
A. Students describe the types of data that will be collected to provide evidence for patterned structures in the digestive 
system (e.g., villi and microvilli in the small intestine, glandular tissue in the stomach, layers of smooth muscle). 

3. Planning the Investigation 
A. In the investigation plan, students describe: 

• The system or region of the digestive tract to be studied (e.g., stomach vs. small intestine, esophagus vs. colon); 
• Tools or technologies to collect data (e.g., dissection, microscope, histological slides, digital model); 
• Criteria for collecting data that will reveal patterns of anatomical organization; 
• Consideration of variables that might affect observed patterns (e.g., diet, age, region of the tract); 
• The experimental procedure, the minimum number of different specimens that would allow generalization of results, 

the evidence derived from the data; and 
• Whether the investigation will be conducted individually or collaboratively. 

4. Collecting the Data 
A. Students collect and record relevant and sufficient data (qualitative and/or quantitative) to address the identified 
patterns. 
B. Students document their observations in structured formats (e.g., data tables, diagrams of tissue layers, annotated 
microscope images). 

5. Using the Data to Identify Patterns 
A. Students organize and analyze data to identify and describe repeating or hierarchical patterns in the digestive system 
(e.g., presence of villi for increased surface area, glandular structures for secretion, muscular layers for peristalsis). 
B. Students explain how these patterns in organization relate to function (e.g., extensive microvilli increase nutrient 
absorption; circular and longitudinal muscles facilitate movement of food). 

6. Refining the Design 
A. Students evaluate their investigation, including: 

• Assessment of the accuracy and precision of the data, as well as limitations (e.g., tissue preservation, variation across 
samples, resolution of microscope images) of the investigation, and make suggestions for refinement; and 

• Assessment of the ability of the data to support evidence-based conclusions about the relationship between structural 
patterns and digestive function. 

B. If necessary, students refine the investigation plan to produce more generalizable data. 
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Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Planning and Carrying Out Investigations 

K-2 3-5 6-8 9-12 

Planning and Carrying Out 
Investigations in K–2 builds 
on prior experiences and 
progresses to simple 
investigations, based on 
fair tests, which provide 
data to support 
explanations or design 
solutions. 

With guidance, plan and 
conduct an investigation in 
collaboration with peers 
(for K).  

 Plan and conduct an 
investigation 
collaboratively to produce 
data to serve as the basis 
for evidence to answer a 
question. 

Evaluate different ways of 
observing and/or 
measuring a phenomenon 

Planning and Carrying 
Out Investigations in 3–5 
builds on K–2 
experiences and 
progresses to include 
investigations that 
control variables and 
provide evidence to 
support explanations or 
design solutions. 

Plan and conduct an 
investigation 
collaboratively to 
produce data to serve 
as the basis for 
evidence, using fair tests 
in which variables are 
controlled and the 
number of trials 
considered. 

Evaluate appropriate 
methods and/or tools 
for collecting data. 

Planning and Carrying Out 
Investigations in 6– 8 builds on 
K–5 experiences and 
progresses to include 
investigations that use multiple 
variables and provide 
evidence to support 
explanations or solutions. 

Plan an investigation 
individually and 
collaboratively, and in the 
design: identify independent 
and dependent variables and 
controls, what tools are 
needed to do the gathering, 
how measurements will be 
recorded, and how many data 
are needed to support a 
claim. 

Conduct an investigation 
and/or evaluate and/or revise 
the experimental design to 
produce data to serve as the 

Planning and Carrying Out Investigations 
in 9-12 builds on K–8 experiences and 
progresses to college or career 
experiences. 

Plan an investigation or test a design 
individually and collaboratively to 
produce data to serve as the basis for 
evidence as part of building and revising 
models, supporting explanations for 
phenomena, or testing solutions to 
problems. Consider possible variables or 
effects and evaluate the confounding 
investigation’s design to ensure variables 
are controlled. 

Plan and conduct an investigation 
individually and collaboratively to 
produce data to serve as the basis for 
evidence, and in the design: decide on 
types, how much, and accuracy of data 
needed to produce reliable 
measurements and consider limitations on 
the precision of the data (e.g., number of 
trials, cost, risk, time), and refine the design 



 SC.HSP.6.7.a 220 

K-2 3-5 6-8 9-12 

to determine which way 
can answer a question. 

basis for evidence that meets 
the goals of the investigation. 

accordingly. 

Crosscutting Concepts (CCCs): Patterns 

K-2 3-5 6-8 9-12 

Patterns in K-2: 

Students 
understand that 
patterns in the 
natural and human 
designed world 
can be observed, 
used to describe 
phenomena, and 
used as evidence. 

Patterns in 3–5 builds 
on K–2 experiences 
and progresses to... 

Similarities and 
differences in patterns 
can be used to sort, 
classify, communicate 
and analyze simple 
rates of change for 
natural phenomena 
and designed 
products.  

Patterns of change 
can be used to make 
predictions. 

Patterns can be used 
as evidence to 
support an 
explanation. 

Patterns in 6– 8 builds on K–5 
experiences and progresses 
to... 

Macroscopic patterns are 
related to the nature of 
microscopic and atomic-level 
structure.   

Patterns in rates of change 
and other numerical 
relationships can provide 
information about natural and 
human designed systems.  

Patterns can be used to 
identify cause and effect 
relationships. 

Graphs, charts, and images 
can be used to identify 
patterns in data. 

Patterns in 9-12 builds on K–8 experiences and 
progresses to college or career experiences. 

Different patterns may be observed at each of the 
scales at which a system is studied and can provide 
evidence for causality in explanations of 
phenomena.  

Classifications or explanations used at one scale 
may fail or need revision when information from 
smaller or larger scales is introduced; thus requiring 
improved investigations and experiments.  

Patterns of performance of designed systems can 
be analyzed and interpreted to reengineer and 
improve the system.  

Mathematical representations are needed to 
identify some patterns.  

Empirical evidence is needed to identify patterns. 
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Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 
builds on prior 
experiences and 
progresses to... 

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 and 
grow. 

LS1.A in 3–5 
builds on K–2 
experiences and 
progresses to 
understanding 
that 

Plants and 
animals have 
both internal and 
external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 
 

LS1.Ain 6– 8 builds on K–5 experiences 
and knowledge and progresses to 
understanding that 

All living things are made up of cells, 
which is the smallest unit that can be said 
to be alive. An organism may consist of 
one single cell (unicellular) or many 
different numbers and types of cells 
(multicellular). 

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring. 

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell. 

In multicellular organisms, the body is a 
system of multiple interacting subsystems. 
These subsystems are groups of cells that 
work together to form tissues and organs 
that are specialized for particular body 
functions. 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to college or career 
experiences 

Systems of specialized cells within organisms help 
them perform the essential functions of life.  

All cells contain genetic information in the form 
of DNA molecules. Genes are regions in the DNA 
that contain the instructions that code for the 
formation of proteins, which carry out most of the 
work of cells. 

Multicellular organisms have a hierarchical 
structural organization, in which any one system 
is made up of numerous parts and is itself a 
component of the next level.   

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and 
mediate behaviors, allowing it to remain alive 
and functional even as external conditions 
change within some range. Feedback 
mechanisms can encourage (through positive 
feedback) or discourage (negative feedback) 
what is going on inside the living system. 
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Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.R.4.1.c: Synthesize information from multiple sources to develop and support claims, findings, or arguments. 
• LA.12.SL.1.1.a: Initiate and participate effectively in a range of collaborative discussions… integrating multiple sources of 

information. 

Mathematics Connections: 
• MA.HS.S.IC.6: Evaluate reports based on data. 
• MA.HS.N.Q.1: Use units as a way to understand problems and to guide the solution of multi-step problems involving 

measurement. 

Social Studies Connections: 
• SS.HS.4.3.d: Analyze how technological and scientific innovations affect society (e.g., endoscopy, nutrition science). 

Fine and Performing Arts Connections: 
• FA 12.2.1.d: Demonstrate creative thinking by developing multiple solutions to a given problem using visual representations or 

models. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Alimentary canal, Peristalsis, Epithelium, Villi and microvilli, Enzymatic digestion, Absorption, Sphincter, Gastrointestinal tract, 

Mechanical digestion, Accessory organs, Bolus / chyme, Compartmentalization 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Knowledge, Skills, and Abilities: 
• KSA1: Plan an investigation that compares the structure of digestive system regions (e.g., stomach vs. small intestine, villi vs. 

crypts), identifying the variables to be tested and controlled. 
• KSA2: Describe the types of qualitative and/or quantitative data (e.g., surface area, tissue thickness, enzyme-producing 

structures) that will be collected to reveal organizational patterns. 
• KSA3: Identify appropriate tools, technologies, or methods (e.g., microscope slides, digital endoscopy images, interactive 

digestive models) for observing and recording digestive structures. 
• KSA4: Develop a clear procedure for the investigation that ensures consistency in sample analysis and includes control of 

relevant variables (e.g., specimen location, size, condition). 
• KSA5: Determine the number and types of digestive regions or tissues (e.g., esophagus, stomach lining, villi) needed to establish 

meaningful patterns in the investigation. 
• KSA6: Collect and record structured observations using appropriate formats (e.g., photo labels, tables, section diagrams) that 

clearly identify repeated features and tissue organization. 
• KSA7: Analyze collected data to identify structural patterns (e.g., increased surface area through folding, gland concentration) 

that correspond to digestive function. 
• KSA8: Revise the investigation plan based on initial data review to improve the ability to observe, compare, or generalize 

patterns in digestive system structure. 
• KSA9: Explain how structural patterns in different digestive regions support distinct functions such as mechanical breakdown, 

chemical digestion, or nutrient absorption. 
• KSA10: Justify the claim that digestive system structures are organized to optimize efficiency by referencing evidence of 

structural repetition, specialization, or adaptation. 
• KSA11: Construct a labeled diagram or model that illustrates regional variation in digestive system organization and explains how 

those patterns support overall system function.
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Standard Code: SC.HSP.6.7 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the digestive system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the digestive system to its functional role in supporting and protecting the body and maintaining 
homeostasis? 

Indicator Code: SC.HSP.6.7.b 

Develop and use a model to identify and describe the relationship between the structures and physiological processes of the digestive 
system. 

NGSS Comparison: Builds on HS-LS1-2 

Other Indicators in this Standard 

SC.HSP.6.7.a, SC.HSP.6.7.c, SC.HSP.6.7.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Developing and Using Models:  
• Develop, revise, and/or use a model based on evidence to 

illustrate and/or predict the relationships between systems 
or between components of a system. 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 

Structure and Function:  
• The functions and properties of natural and designed 

objects and systems can be inferred from their overall 
structure, the way their components are shaped and 
used, and the molecular substructures of its various 
materials. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
• Scientific investigations use a variety of methods, tools, and 

techniques to revise and produce new knowledge. 
 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Absorption of nutrients in the small intestine depends on microscopic structural adaptations like villi and microvilli. 
• The sequence and timing of digestive processes change when a person is missing an organ (e.g., gallbladder removal). 
• The compartmentalized design of the digestive tract supports distinct chemical environments (e.g., acidity in the stomach, 

enzymes in the small intestine). 
• How the muscular layers of the digestive system coordinate to propel food and mix enzymes (peristalsis). 
• Digestive issues that arise from structural deformities or dysfunctions (e.g., acid reflux, short bowel syndrome). 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.7.b: Develop and use a model to identify and describe the relationship between the structures and physiological processes of 
the digestive system. 
1. Components of the model 

A. Students develop a model in which they identify and describe the relevant parts (e.g., digestive system, organs such as 
the mouth, stomach, small and large intestines, and their component tissues such as smooth muscle, epithelial lining, and 
glandular tissue) and processes (e.g., mechanical and chemical breakdown of food, nutrient absorption, waste elimination) of 
the digestive system in multicellular organisms. 

2. Relationships 
A. In the model, students describe the relationships between components, including: 

• The functions of at least two major components of the digestive system (e.g., stomach and small intestine; villi and 
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digestive enzymes) in terms of contributions to the overall function of the digestive system; 
• Ways the functions of different digestive system components affect one another (e.g., how gastric secretions initiate 

protein digestion and prepare chyme for enzymatic breakdown in the small intestine; how peristalsis supports 
movement through the tract); and 

• The digestive system’s function and how that relates both to the structural properties of its parts (e.g., surface area of 
villi, muscular layering of the GI tract) and to the overall function of the organism (e.g., nutrient acquisition, energy 
availability, and waste removal). 

3. Connections 
A. Students use the model to illustrate how interactions between components of the digestive system (e.g., coordination 
between mechanical and chemical digestion, absorption of nutrients through intestinal walls, transport of digested materials 
into the bloodstream) provide specific functions such as nutrient processing and distribution in multicellular organisms. 
B. Students make a distinction between the accuracy of the model and the actual anatomical structures and physiological 
functions it represents within the digestive system (e.g., simplification of enzyme specificity or omission of microbiota roles). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Developing and Using Models 

K-2 3-5 6-8 9-12 

Developing and Using 
Models in K–2 builds 
on prior experiences 
and progresses to... 

Distinguish between a 
model and the actual 
object, process, 
and/or events the 
model represents.  

Modeling in 3–5 builds on 
K–2 experiences and 
progresses to... 

Identify limitations of 
models. 

Collaboratively develop 
and/or revise a model 
based on evidence that 
shows the relationships 

Modeling in 6–8 builds on K–5 
experiences and progresses to... 

Evaluate limitations of a model for a 
proposed object or tool. 

Develop or modify a model—based 
on evidence – to match what 
happens if a variable or component 
of a system is changed.  

Developing and Using Models in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Evaluate merits and limitations of two 
different models of the same 
proposed tool, process, mechanism, or 
system in order to select or revise a 
model that best fits the evidence or 
design criteria. 



 SC.HSP.6.7.b 227 

K-2 3-5 6-8 9-12 

Compare models to 
identify common 
features and 
differences. 

Develop and/or use a 
model to represent 
amounts, 
relationships, relative 
scales (bigger, 
smaller), and/or 
patterns in the natural 
and designed 
world(s). 

among variables for 
frequent and regular 
occurring events. 

Develop a model using an 
analogy, example, or 
abstract representation to 
describe a scientific 
principle or design 
solution.  

Develop and/or use 
models to describe and/or 
predict phenomena. 

Use and/or develop a model of 
simple systems with uncertain and less 
predictable factors.  

Develop and/or revise a model to 
show the relationships among 
variables, including those that are not 
observable but predict observable 
phenomena.  

Develop and/or use a model to 
predict and/or describe phenomena.   

Develop a model to describe 
unobservable mechanisms. 

Design a test of a model to ascertain 
its reliability. 

Develop, revise, and/or use a model 
based on evidence to illustrate and/or 
predict the relationships between 
systems or between components of a 
system. 

Develop and/or use multiple types of 
models to provide mechanistic 
accounts and/or predict phenomena, 
and move flexibly between model 
types based on merits and limitations 

Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences 
and progresses 
to... 

The shape and 
stability of 
structures of 

Structure and 
Function in 3–5 
builds on K–2 
experiences and 
progresses to... 

Different materials 
have different 
substructures, which 
can sometimes be 

Structure and Function in 6– 8 builds on K–5 
experiences and progresses to... 

Complex and microscopic structures and 
systems can be visualized, modeled, and 
used to describe how their function 
depends on the shapes, composition, and 
relationships among its parts; therefore, 
complex natural and designed 
structures/systems can be analyzed to 

Structure and Function in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Investigating or designing new systems or 
structures requires a detailed examination of 
the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
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K-2 3-5 6-8 9-12 

natural and 
designed 
objects are 
related to their 
function(s). 

observed.  

Substructures have 
shapes and parts 
that serve functions. 

determine how they function.  

Structures can be designed to serve 
particular functions by taking into account 
properties of different materials, and how 
materials can be shaped and used. 

function and/or solve a problem.  

The functions and properties of natural and 
designed objects and systems can be 
inferred from their overall structure, the way 
their components are shaped and used, and 
the molecular substructures of its various 
materials 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

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 

LS1.A in 3-5 builds 
on K-2 
experiences and 
progresses to... 

Plants and 
animals have 
both internal and 
external structures 
that serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6-8 builds on K-5 experiences 
and progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be 
said to be alive. An organism may 
consist of one single cell (unicellular) or 
many different numbers and types of 
cells (multicellular).  

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring. 

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 

LS1.A in 9-12 builds on K-8 experiences and 
progresses to college and career experiences 

Systems of specialized cells within organisms 
help them perform the essential functions of life.  

All cells contain genetic information in the form 
of DNA molecules. Genes are regions in DNA 
that contain the instructions that code for the 
formation of proteins, which carry out most of 
the work of cells.  

Multicellular organisms have a hierarchical 
structural organization, in which any one system 
is made up of numerous parts and is itself a 
component of the next level.  
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K-2 3-5 6-8 9-12 

food, water and 
air. Plants also 
have different 
parts (roots, 
stems, leaves, 
flowers, fruits) that 
help them survive 
and grow. 

that controls what enters and leaves the 
cell. 

In multicellular organisms, the body is a 
system of multiple interacting 
subsystems. These subsystems are groups 
of cells that work together to form tissues 
and organs that are specialized for 
particular body function. 

Feedback mechanisms maintain a living 
system’s internal conditions within certain limits 
and mediate behaviors, allowing it to remain 
alive and functional even as external conditions 
change within some range. Feedback 
mechanisms can encourage (through positive 
feedback) or discourage (negative feedback) 
what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.W.3.1.a: Introduce precise claims, distinguish them from alternate or opposing claims, and organize information logically. 
• LA.12.SL.1.2: Integrate and evaluate multiple sources of information presented in diverse formats. 

Mathematics Connections: 
• MA.HS.F.IF.4: Interpret key features of functions and relate them to real-world contexts (e.g., modeling flow of nutrients or 

enzyme activity over time). 

Social Studies Connections: 
• SS.HS.4.1: Analyze how human activities affect physical and human systems, such as how diet and digestive health are linked. 

Fine and Performing Arts Connections: 
• FA 12.2.1.b: Apply organizational principles and decision-making skills in designing and creating visual artworks (e.g., anatomical 

models). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 
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Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Ingestion, Peristalsis, Enzymatic digestion, Absorption, Villi/microvilli, Sphincter, Secretions (e.g., bile, pancreatic enzymes), 

Mechanical vs. chemical digestion, Gastrointestinal tract, Accessory organs, Compartmentalization, Nutrient breakdown (e.g., 
carbohydrates, proteins, fats) 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify and label the major components of the digestive system (e.g., mouth, esophagus, stomach, small intestine, large 

intestine, pancreas, liver, villi) within a conceptual or physical model. 
• KSA2: Describe the physiological processes associated with digestion (e.g., mechanical digestion, chemical digestion, nutrient 

absorption, waste elimination) and match each process to the appropriate structural component in the model. 
• KSA3: Construct or modify a model to include interactions between digestive system structures (e.g., enzyme secretion from 

pancreas into the small intestine, bile production and delivery from liver to duodenum). 
• KSA4: Explain how the structure of at least two digestive system components (e.g., villi and microvilli, rugae in the stomach) 

supports their respective physiological functions. 
• KSA5: Illustrate in the model how the functions of different digestive components affect one another (e.g., how gastric enzyme 

release is triggered by stomach distension, or how intestinal surface area supports nutrient absorption). 
• KSA6: Describe how the coordinated activity of multiple digestive structures (e.g., peristalsis through smooth muscle contraction, 

synchronized secretion of digestive fluids) contributes to system-level functions such as digestion and absorption. 
• KSA7: Distinguish between the features of the model and the actual biological system by identifying limitations or simplifications 

(e.g., simplified depiction of enzyme action or microbiome roles). 
• KSA8: Justify the inclusion of specific components and their arrangements in the model based on their roles in digestion, 

absorption, and nutrient transport. 
• KSA9: Revise the model to improve accuracy, clarity, or completeness based on peer review, observation, or updated scientific 

understanding.

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.6.7 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the digestive system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the digestive system to its functional role in supporting and protecting the body and maintaining 
homeostasis? 

Indicator Code: SC.HSP.6.7.c 

Obtain, evaluate and communicate evidence that feedback mechanisms in the digestive system help maintain homeostasis.  

NGSS Comparison: Builds on HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.7.a, SC.HSP.6.7.b, SC.HSP.6.7.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Planning and Carrying out Investigations:  
• Plan and conduct an investigation individually and 

collaboratively to produce data to serve as the basis for 
evidence, and in the design: decide on types, how much, 
and accuracy of data needed to produce reliable 
measurements and consider limitations on the precision of 
the data (e.g., number of trials, cost, risk, time) and refine 
the design accordingly. 

Stability and Change  
• Feedback (negative or positive) can stabilize or 

destabilize a system. 

 

 

 



 SC.HSP.6.7.c 232 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 
• Scientific inquiry is characterized by a common set of values 

that include logical thinking, precision, open-mindedness, 
objectivity, skepticism, replicability of results, and honest 
and ethical reporting of findings. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function  
• Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to 

remain alive and functional even as external conditions change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) what is going on inside the living system. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• The release of digestive hormones (e.g., gastrin, secretin, cholecystokinin) changes depending on the chemical composition 

of food entering the stomach or small intestine. 
• Blood sugar levels rise after eating, triggering hormonal feedback loops involving the pancreas. 
• The body temporarily slows digestion under stress (sympathetic nervous system), then reactivates it during rest 

(parasympathetic nervous system). 
• Acid levels in the stomach are regulated through feedback inhibition of acid-producing cells. 
• Conditions like lactose intolerance or Crohn’s disease disrupt feedback mechanisms and impair homeostasis. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.7.c: Obtain, evaluate, and communicate information that feedback mechanisms in the digestive system help maintain 
homeostasis. 
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1. Obtaining Information 
A. Students gather information from reliable, grade-appropriate sources (e.g., textbooks, academic articles, scientific 
animations) that describe feedback mechanisms within the digestive system—such as the regulation of digestive enzymes, 
stomach acid production, and the hormonal regulation of blood glucose levels (e.g., insulin and glucagon feedback loops). 
B. Students analyze and synthesize information from various formats, such as blood glucose level graphs, diagrams of 
endocrine feedback loops (e.g., pancreas-liver signaling), histological images of intestinal villi, and written descriptions of how 
food intake triggers hormonal and neural feedback. 

2. Evaluating Information 
A. Students assess the scientific credibility and clarity of sources, comparing how different materials explain digestive 
feedback mechanisms (e.g., gastrin release, insulin/glucagon balance). They evaluate whether sources accurately depict the 
roles of target organs like the pancreas, liver, and stomach in regulating digestive homeostasis. 
B. Students determine how the information explains homeostatic functions such as maintaining blood glucose within a 
healthy range, or the negative feedback that prevents excessive gastric acid secretion. They relate this to common real-world 
phenomena like diabetes, acid reflux, or fasting responses. 

3. Communicating Information 
A. Communication style and format 

• Students present their findings using multiple modalities—such as a written explanation of insulin feedback regulation 
alongside a graph of blood glucose levels over time or a labeled diagram of hormone-secreting structures paired with 
a class presentation. 

• Students communicate clearly and effectively using accurate scientific terminology, visual clarity, and structured 
organization to explain the roles of digestive structures and hormones in maintaining nutrient balance and 
gastrointestinal function. 

B. Connecting the Disciplinary Core Ideas and the Crosscutting Concepts 
• Students explicitly connect LS1.A (how the structure of digestive organs and hormonal control systems supports 

regulation of digestion and nutrient absorption) with Stability and Change (how feedback mechanisms adjust 
digestive activity to maintain internal nutrient and chemical stability in dynamic conditions like feeding, fasting, or 
illness). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Planning and Carrying Out Investigations 
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K-2 3-5 6-8 9-12 

Planning and Carrying Out 
Investigation in K–2 builds 
on prior experiences and 
progresses to... 

With guidance, plan and 
conduct an investigation in 
collaboration with peers (for 
K).  

Plan and conduct an 
investigation collaboratively 
to produce data to serve as 
the basis for evidence to 
answer a question. 

Evaluate different ways of 
observing and/or measuring 
a phenomenon to 
determine which way can 
answer a question. 

Make observations 
(firsthand or from media) 
and/or measurements to 
collect data that can be 
used to make comparisons. 

Make observations 

Planning and Carrying 
Out Investigation in 3–5 
builds on K–2 
experiences and 
progresses to... 

Plan and conduct an 
investigation 
collaboratively to 
produce data to serve as 
the basis for evidence, 
using fair tests in which 
variables are controlled 
and the number of trials 
considered. 

Evaluate appropriate 
methods and/or tools for 
collecting data. 

Make observations 
and/or measurements to 
produce data to serve as 
the basis for evidence for 
an explanation of a 
phenomenon or test a 
design solution.  

Make predictions about 

Planning and Carrying 
Out Investigation in 6– 
8 builds on K–5 
experiences and 
progresses to... 

Plan an investigation 
individually and 
collaboratively, and in 
the design: identify 
independent and 
dependent variables 
and controls, what 
tools are needed to 
do the gathering, how 
measurements will be 
recorded, and how 
many data are 
needed to support a 
claim.  

Conduct an 
investigation and/or 
evaluate and/or 
revise the 
experimental design 
to produce data to 
serve as the basis for 

Planning and Carrying Out Investigation in 9-12 
builds on K–8 experiences and progresses to 
college or career experiences. 

Plan an investigation or test a design individually 
and collaboratively to produce data to serve as 
the basis for evidence as part of building and 
revising models, supporting explanations for 
phenomena, or testing solutions to problems. 
Consider possible variables or effects and 
evaluate the confounding investigation’s design 
to ensure variables are controlled.  

Plan and conduct an investigation individually 
and collaboratively to produce data to serve as 
the basis for evidence, and in the design: decide 
on types, how much, and accuracy of data 
needed to produce reliable measurements and 
consider limitations on the precision of the data 
(e.g., number of trials, cost, risk, time), and refine 
the design accordingly. 

Plan and conduct an investigation or test a 
design solution in a safe and ethical manner 
including considerations of environmental, 
social, and personal impacts. 

Select appropriate tools to collect, record, 
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(firsthand or from media) 
and/or measurements of a 
proposed object or tool or 
solution to determine if it 
solves a problem or meets a 
goal.  

Make predictions based on 
prior experiences. 

what would happen if a 
variable changes.  

Test two different models 
of the same proposed 
object, tool, or process to 
determine which better 
meets criteria for success. 

evidence that meet 
the goals of the 
investigation. 

Evaluate the 
accuracy of various 
methods for collecting 
data. 

analyze, and evaluate data. 

Make directional hypotheses that specify what 
happens to a dependent variable when an 
independent variable is manipulated.  

Manipulate variables and collect data about a 
complex model of a proposed process or system 
to identify failure points or improve performance 
relative to criteria for success or other variables. 

Crosscutting Concepts (CCCs): Stability and Change 

K-2 3-5 6-8 9-12 

Stability and 
Change in K–2 
builds on prior 
experiences and 
progresses to... 

Some things stay 
the same while 
other things 
change. 

Things may 
change slowly or 
rapidly. 

Stability and Change 
in 3–5 builds on K–2 
experiences and 
progresses to... 

Change is measured 
in terms of differences 
over time and may 
occur at different 
rates. 

Some systems appear 
stable, but over long 
periods of time will 
eventually change. 

Stability and Change in 6– 8 builds on K–5 
experiences and progresses to... 

Explanations of stability and change in 
natural or designed systems can be 
constructed by examining the changes over 
time and forces at different scales, including 
the atomic scale. 

Small changes in one part of a system might 
cause large changes in another part.  

Stability might be disturbed either by sudden 
events or gradual changes that 
accumulate over time.  

Stability and Change in 9-12 builds on K–
8 experiences and progresses to 
college or career experiences. 

Much of science deals with constructing 
explanations of how things change and 
how they remain stable.  

Change and rates of change can be 
quantified and modeled over very short 
or very long periods of time. Some 
system changes are irreversible.  

Feedback (negative or positive) can 
stabilize or destabilize a system.  
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K-2 3-5 6-8 9-12 

Systems in dynamic equilibrium are stable 
due to a balance of feedback mechanisms. 

Systems can be designed for greater or 
lesser stability. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

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 
and grow. 

LS1.A in 3-5 
builds on K-2 
experiences 
and 
progresses 
to... 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 
functions in 
growth, 
survival, 
behavior, 
and 
reproduction. 
 

LS1.A in 6-8 builds on K-5 
experiences and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. An 
organism may consist of one 
single cell (unicellular) or many 
different numbers and types of 
cells (multicellular). 

Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic information 
to their offspring.  

Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the boundary 
that controls what enters and 
leaves the cell. 

LS1.A in 9-12 builds on K-8 experiences and progresses to 
college and career experiences 

Systems of specialized cells within organisms help them 
perform the essential functions of life.  

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells.  

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next level.  

Feedback mechanisms maintain a living system’s internal 
conditions within certain limits and mediate behaviors, 
allowing it to remain alive and functional even as external 
conditions change within some range. Feedback 
mechanisms can encourage (through positive feedback) 
or discourage (negative feedback) what is going on 
inside the living system. 
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Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.RI.4.1: Evaluate how the author's reasoning and evidence contribute to the quality of the text. 
• LA.12.W.4.2: Gather relevant information from multiple authoritative sources using advanced searches. 

Mathematics Connections: 
• MA.HS.S.IC.6: Evaluate reports based on data (e.g., patient case studies involving blood sugar or pH feedback). 

Social Studies Connections: 
• SS.HS.1.1.d: Evaluate the impact of science and technology on health (e.g., medical treatments for digestive disorders). 

Fine and Performing Arts Connections: 
• FA 12.4.1.b: Analyze and interpret ideas communicated in media (e.g., medical illustrations or digestive feedback diagrams). 

Connection to other grade level indicators  

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Feedback loop, Homeostasis, Negative feedback, Positive feedback, Hormonal regulation, Gastrin / Secretin / CCK, pH 

balance, Enzyme secretion, Pancreas / Liver / Gallbladder, Insulin / Glucagon, Nutrient absorption, Internal stability 

Assessment Considerations 

Formative Assessment: 
• Nebraska Department of Education   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Locate and select reliable, grade-appropriate scientific sources (e.g., textbooks, academic databases, trusted medical 

websites) that describe digestive feedback mechanisms such as nutrient sensing, enzyme release, and glucose regulation. 
• KSA2: Interpret information from multiple formats (e.g., glucose regulation graphs, hormone pathway diagrams, video 

animations of gut signaling) that illustrate how feedback maintains digestive balance. 
• KSA3: Synthesize information about how digestive system responses are triggered by internal conditions (e.g., presence of food, 

blood sugar levels) and how feedback regulates enzyme secretion, motility, or nutrient uptake. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA4: Assess the reliability and scientific accuracy of various sources (e.g., nutrition blogs vs. peer-reviewed physiology articles) 
that explain how the digestive system responds to internal and external conditions. 

• KSA5: Compare how multiple sources describe the same feedback process (e.g., insulin-glucagon balance or stomach acid 
regulation) and identify consistent concepts or conflicting details. 

• KSA6: Explain how feedback mechanisms involving the digestive system contribute to internal stability, such as regulating 
nutrient absorption, blood glucose levels, or pH balance. 

• KSA7: Apply concepts of digestive system feedback to real-world contexts such as diabetes, irritable bowel syndrome, or the 
effects of fasting and overeating. 

• KSA8: Present findings using at least two formats (e.g., written analysis with a labeled hormone feedback diagram, or a digital 
presentation with animated models of digestive regulation). 

• KSA9: Use clear scientific language and appropriate visuals to communicate how structures in the digestive system work 
together in feedback loops to maintain internal balance. 

• KSA10: Explain how the structure and function of digestive organs and tissues allow them to participate in feedback-regulated 
processes that maintain homeostasis during changing internal or environmental conditions.
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Standard Code: SC.HSP.6.7 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the digestive system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the digestive system to its functional role in supporting and protecting the body and maintaining 
homeostasis? 

Indicator Code: SC.HSP.6.7.d 

Engage in arguments from evidence to support claims about the causes of dysfunction in the digestive system. Evidence could include 
data obtained from case studies.  

NGSS Comparison: Builds on HS-LS1-1 and HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.7.a, SC.HSP.6.7.b, SC.HSP.6.7.c 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Engaging in Argument from Evidence:  
• Construct an oral and written argument or 

counterarguments based on data and evidence. 

Connections to the nature of science 

Scientific Knowledge is Based on Empirical Evidence 
• Science knowledge is based on empirical evidence. 

Cause and Effect: 
• Changes in systems may have various causes that may 

not have equal effects. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
• Science arguments are strengthened by multiple lines of 

evidence supporting a single explanation. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to 

remain alive and functional even as external conditions change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) what is going on inside the living system. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Case study: A patient experiences persistent acid reflux, eventually diagnosed as gastroesophageal reflux disease (GERD) due 

to weakened sphincter muscle function. 
• Case study: A teenager experiences severe stomach pain after meals and is diagnosed with lactose intolerance—an enzyme 

deficiency affecting digestion. 
• Crohn’s disease or ulcerative colitis results in inflammation that interferes with nutrient absorption in the intestines. 
• Chronic stress impairs digestion via neural and hormonal pathways, disrupting normal enzyme and acid production. 
• Pancreatic insufficiency leads to malabsorption of fats and proteins due to lack of digestive enzymes. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.7.d: Engage in arguments from evidence to support claims about the causes of dysfunction in the digestive system. 
1. Identifying the given claims or design solutions 

A. Students identify the given claims, explanations, or design solutions to be evaluated, supported, or refuted with 
argumentation, such as: 

• “Damage to the intestinal villi reduces nutrient absorption and leads to malnutrition.” 
• “Disruption of digestive enzyme production causes incomplete digestion and gastrointestinal symptoms.” 
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• “Ulcers and acid imbalances can impair the function of the stomach and small intestine.” 
• “Blockage or inflammation in the digestive tract can result in systemic effects due to reduced nutrient availability.” 

2. Identifying scientific evidence 
A. Students identify multiple lines of scientific evidence that are relevant to a particular scientific question or problem, such 
as: 

• Endoscopic or biopsy images showing damage to intestinal lining in disorders such as celiac disease; 
• Enzyme activity tests showing low amylase, lipase, or protease levels; 
• Nutrient absorption data (e.g., vitamin or mineral deficiencies) from individuals with digestive dysfunction; 
• Patient case studies or data on gastrointestinal motility and food intolerance. 

B. Students explain how the evidence supports a cause-and-effect relationship between a structural or biochemical 
disruption and dysfunction in digestive processes (e.g., absorption, motility, breakdown). 

3. Evaluating and critiquing evidence: identification of the strength of the evidence used to support an argument 
A. Students assess the validity, reliability, strengths, and weaknesses of the chosen evidence along with its ability to support 
logical and reasonable arguments. Students consider: 

• Whether the evidence shows a direct relationship between the disruption (e.g., loss of villi, enzyme malfunction) and 
the resulting dysfunction (e.g., nutrient deficiency, gastrointestinal pain) 

• Whether short- and long-term system consequences are represented 
• Whether the evidence aligns with accepted models of digestive function 

4. Reasoning/synthesis: synthesizing the evidence logically and connecting to phenomena 
A. Students synthesize the evidence logically and make explicit connections to known scientific theories or models, such as: 

• The role of enzymes in hydrolyzing macromolecules 
• The functional surface area of the small intestine for nutrient absorption 
• The sequence of chemical and mechanical digestion 

B. Students develop an argument that explicitly supports or refutes the given claim using evidence and known scientific 
information.  
C. Arguments are grounded in scientific models of digestive structure (e.g., villi, enzyme pathways) and known physiology. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Engaging in Argument from Evidence 
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K-2 3-5 6-8 9-12 

Engaging in Argument From 
Evidence in K–2 builds on 
prior experiences and 
progresses to... 

Identify arguments that are 
supported by evidence.  

Distinguish between 
explanations that account 
for all gathered evidence 
and those that do not.  

Analyze why some evidence 
is relevant to a scientific 
question and some is not. 

Distinguish between opinions 
and evidence in one’s own 
explanations 

Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell 
the main points of the 
argument. 

Construct an argument with 
evidence to support a claim. 

Engaging in Argument 
From Evidence in 3–5 builds 
on K–2 experiences and 
progresses to... 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Distinguish among facts, 
reasoned judgment based 
on research findings, and 
speculation in an 
explanation. 

Respectfully provide and 
receive critiques from 
peers about a proposed 
procedure, explanation or 
model.by citing relevant 
evidence and posing 
specific questions. 

Construct and/or support 
an argument with 
evidence, data, and/or a 
model.  

Use data to evaluate 

Engaging in Argument From 
Evidence in 6– 8 builds on K–5 
experiences and progresses 
to... 

Compare and critique two 
arguments on the same topic 
and analyze whether they 
emphasize similar or different 
evidence and/or 
interpretations of facts. 

Respectfully provide and 
receive critiques about one’s 
explanations, procedures, 
models and questions by 
citing relevant evidence and 
posing and responding to 
questions that elicit pertinent 
elaboration and detail. 

Construct, use, and/or 
present an oral and written 
argument supported by 
empirical evidence and 
scientific reasoning to support 
or refute an explanation or a 
model for a phenomenon or 
a solution to a problem. 

Engaging in Argument From Evidence 
in 9-12 builds on K–8 experiences and 
progresses to college or career 
experiences. 

Compare and evaluate competing 
arguments or design solutions in light of 
currently accepted explanations, new 
evidence, limitations (e.g., trade-offs), 
constraints, and ethical issues.  

Evaluate the claims, evidence, and/or 
reasoning behind currently accepted 
explanations or solutions to determine 
the merits of arguments. 

Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence and 
challenging ideas and conclusions, 
responding thoughtfully to diverse 
perspectives, and determining what 
additional information is required to 
resolve contradictions. 

Construct, use, and/or present an oral 
and written argument or counter-
arguments based on data and 
evidence. 
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K-2 3-5 6-8 9-12 

claims about cause and 
effect. 

Crosscutting Concepts (CCCs): Cause and Effect 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Events have causes 
that generate 
observable patterns.  

Simple tests can be 
designed to gather 
evidence to support 
or refute student 
ideas about causes. 

Cause and Effect in 3–
5 builds on K–2 
experiences and 
progresses to... 

Cause and effect 
relationships are 
routinely identified, 
tested, and used to 
explain change.  

Events that occur 
together with 
regularity might or 
might not be a cause-
and-effect 
relationship. 

Cause and Effect in 6– 8 builds on 
K–5 experiences and progresses 
to... 

Relationships can be classified as 
causal or correlational, and 
correlation does not necessarily 
imply causation.  

Cause and effect relationships may 
be used to predict phenomena in 
natural or designed systems.  

Phenomena may have more than 
one cause, and some cause-and-
effect relationships in systems can 
only be described using probability. 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Empirical evidence is required to differentiate 
between cause and correlation and make 
claims about specific causes and effects.  

Cause and effect relationships can be 
suggested and predicted for complex natural 
and human designed systems by examining 
what is known about smaller scale 
mechanisms within the system.  

Systems can be designed to cause a desired 
effect. 

Changes in systems may have various causes 
that may not have equal effects. 
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Disciplinary Core Ideas (DCIs): LS1.A: Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds on 
prior experiences 
and progresses to... 

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 
and grow. 

LS1.A in 3-5 
builds on K-2 
experiences 
and progresses 
to... 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. An 
organism may consist of one 
single cell (unicellular) or many 
different numbers and types of 
cells (multicellular). 

Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring.  

Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the boundary 
that controls what enters and 
leaves the cell. 

LS1.A in 9-12 builds on K-8 experiences and progresses 
to college and career experiences 

Systems of specialized cells within organisms help them 
perform the essential functions of life.  

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells.  

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level.  

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some range. 
Feedback mechanisms can encourage (through 
positive feedback) or discourage (negative feedback) 
what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
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• LA.12.RI.4.1: Evaluate how the author’s reasoning and evidence contribute to the quality of the text. 
• LA.12.W.3.1.b: Support claims with logical reasoning and relevant evidence. 

Mathematics Connections: 
• MA.HS.S.IC.6: Evaluate statistical reports based on data, including medical case studies. 

Social Studies Connections: 
• SS.HS.1.1.d: Evaluate how science and technology affect health outcomes. 

Fine and Performing Arts Connections: 
• FA 12.4.1.b: Analyze and interpret how scientific ideas are represented in media or illustrations (e.g., diagrams of digestive 

disorders). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Digestive disorder, Enzyme deficiency, Absorption, Malabsorption, Inflammation, Ulcer, GERD, Pancreas, Liver, Gallbladder, 

Crohn’s disease, Colitis, Sphincter, Case study, Causation, Physiological dysfunction, Homeostasis 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify claims that propose specific causes of dysfunction in the digestive system, such as enzyme deficiency, 

inflammation, blockage, or damage to absorptive surfaces. 
• KSA2: Describe the normal structure and function of key digestive system components (e.g., stomach lining, villi, pancreatic 

ducts) in order to contextualize how their disruption may lead to system failure. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA3: Identify multiple relevant sources of scientific evidence (e.g., imaging, pH data, enzyme activity assays) that could support 
or refute a claim about digestive system dysfunction. 

• KSA4: Explain how the selected evidence shows a cause-and-effect relationship between structural or biochemical disruption 
and impaired digestive function (e.g., poor absorption, indigestion, diarrhea). 

• KSA5: Assess whether the provided evidence is sufficient and appropriate to support a claim, including whether it includes both 
structural observations and measurable changes in function. 

• KSA6: Evaluate the strength and limitations of the evidence by considering factors such as study design, data source (e.g., 
animal vs. human), and the clarity of the outcome measure. 

• KSA7: Critique the reliability of evidence based on methodology, sample size, or alignment with established digestive system 
models (e.g., chemical digestion, mechanical mixing, nutrient absorption). 

• KSA8: Distinguish between evidence that shows correlation (e.g., symptoms appear after eating gluten) and evidence that 
supports causation (e.g., intestinal biopsy shows villous atrophy in celiac disease). 

• KSA9: Synthesize multiple forms of evidence to construct a coherent explanation for how disruption to a digestive structure or 
process leads to dysfunction. 

• KSA10: Apply scientific models (e.g., enzymatic breakdown, nutrient transport) to justify how the identified cause leads to a 
breakdown in digestive system function. 

• KSA11: Construct an argument that uses valid evidence and clear reasoning to support or refute a claim about the cause of 
digestive system dysfunction.
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Topic Code: SC.HSP.6 Structure and Function: Anatomy & Physiology 
Standard Code: SC.HSP.6.8 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the urinary system.  

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the Urinary system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.8.a 

Plan and conduct an investigation to identify patterns of organization in the urinary system. Information could be gathered from 
dissections, models, simulations, and scientific texts. 

NGSS Comparison: Builds on HS-LS1-1 

Other Indicators in this Standard 

SC.HSP.6.8.b, SC.HSP.6.8.c, SC.HSP.6.8.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Planning and Carrying Out Investigations: 
• Plan and conduct an investigation individually and 

collaboratively to produce data to serve as the basis for 
evidence, and in the design: decide on types, how much, 
and accuracy of data needed to produce reliable 
measurements and consider limitations on the precision of 

Patterns:  
• Different patterns may be observed at each of the scales 

at which a system is studied and can provide evidence 
for causality in explanations of phenomena. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
the data (e.g., number of trials, cost, risk, time) and refine 
the design accordingly. 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 
• Scientific inquiry is characterized by a common set of 

values that include logical thinking, precision, open-
mindedness, objectivity, skepticism, replicability of results, 
and honest and ethical reporting of findings. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 

• A simulation shows how filtrate flows through the nephron and how its structure determines function in filtration and 
reabsorption. 

• Kidney dissections reveal the repeating pattern of nephrons and their organization within the cortex and medulla. 
• Microscopic models of nephrons show consistent structural arrangements across species. 
• Histological slides of kidney tissue display cellular-level patterns in glomeruli and tubules. 
• A 3D model of the urinary system reveals how anatomical structures like ureters, bladder, and sphincters are organized to 

allow coordinated excretion. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 
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SC.HSP.6.8.a: Plan and conduct an investigation to identify patterns of organization in the urinary system. 
1. Identifying the Phenomenon to be Investigated 

A. Students describe the phenomenon under investigation, which includes the following idea: patterns of structural 
organization are related to the functions of specialized cells in the urinary system. 

2. Identifying the Evidence to be Collected 
A. Students describe the types of data that will be collected to provide evidence for patterned structures in the urinary 
system (e.g., nephron structure, differences between cortex and medulla, arrangement of collecting ducts). 

3. Planning the Investigation 
A. In the investigation plan, students describe: 

• The system or region of the urinary system to be studied (e.g., kidney cortex vs. medulla, bladder wall, nephron 
components); 

• Tools or technologies to collect data (e.g., dissection, microscope, histology slides, digital model); 
• Criteria for collecting data that will reveal patterns of anatomical organization; 
• Consideration of variables that might affect observed patterns (e.g., hydration status, age, health conditions); 
• The experimental procedure, the minimum number of different specimens that would allow generalization of results, 

the evidence derived from the data; and 
• Whether the investigation will be conducted individually or collaboratively. 

4. Collecting the Data 
A. Students collect and record relevant and sufficient data (qualitative and/or quantitative) to address the identified 
patterns. 
B. Students document their observations in structured formats (e.g., data tables, nephron diagrams, annotated histological 
images). 

5. Using the Data to Identify Patterns 
A. Students organize and analyze data to identify and describe repeating or hierarchical patterns in the urinary system (e.g., 
filtration units in nephrons, arrangement of tubules, layering of bladder tissue). 
B. Students explain how these patterns in organization relate to function (e.g., close proximity of capillaries and tubules 
supports filtration and reabsorption; muscular bladder wall supports storage and controlled elimination of urine). 

6. Refining the Design 
A. Students evaluate their investigation, including: 

• Assessment of the accuracy and precision of the data, as well as limitations (e.g., visibility of microstructures, individual 
variation, available technology) of the investigation, and make suggestions for refinement; and 

• Assessment of the ability of the data to support evidence-based conclusions about the relationship between structural 
patterns and urinary function. 
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B. If necessary, students refine the investigation plan to produce more generalizable data. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Planning and Carrying Out Investigations 

K-2 3-5 6-8 9-12 

Planning and Carrying 
Out Investigations in K-2 
builds on prior 
experiences and 
progresses to... 

With guidance, plan 
and conduct an 
investigation in 
collaboration with peers 
(for K).  

Plan and conduct an 
investigation 
collaboratively to 
produce data to serve 
as the basis for 
evidence to answer a 
question.  

Evaluate different ways 
of observing and/or 
measuring a 

Planning and Carrying Out 
Investigations in 3–5 builds 
on K–2 experiences and 
progresses to... 

Planning and carrying out 
investigations to answer 
questions or test solutions to 
problems in 3–5 builds on K– 
2 experiences and 
progresses to include 
investigations that control 
variables and provide 
evidence to support 
explanations or design 
solutions. 

Plan and conduct an 
investigation collaboratively 
to produce data to serve as 
the basis for evidence, 
using fair tests in which 
variables are controlled 

Planning and Carrying 
Out Investigations in 6– 8 
builds on K–5 
experiences and 
progresses to... 

Plan an investigation 
individually and 
collaboratively, and in 
the design: identify 
independent and 
dependent variables and 
controls, what tools are 
needed to do the 
gathering, how 
measurements will be 
recorded, and how many 
data are needed to 
support a claim.  

Conduct an investigation 
and/or evaluate and/or 
revise the experimental 

Planning and Carrying Out Investigations in 9-
12 builds on K–8 experiences and progresses to 
college or career experiences. 

Planning and carrying out investigations in 9-12 
builds on K-8 experiences and progresses to 
include investigations that provide evidence 
for and test conceptual, mathematical, 
physical, and empirical models.  

Plan an investigation or test a design 
individually and collaboratively to produce 
data to serve as the basis for evidence as part 
of building and revising models, supporting 
explanations for phenomena, or testing 
solutions to problems. Consider possible 
confounding variables or effects and evaluate 
the investigation’s design to ensure variables 
are controlled.  

Plan and conduct an investigation individually 
and collaboratively to produce data to serve 
as the basis for evidence, and in the design: 
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K-2 3-5 6-8 9-12 

phenomenon to 
determine which way 
can answer a question.  

Make observations 
(firsthand or from 
media) and/or 
measurements to 
collect data that can 
be used to make 
comparisons. 

Make observations 
(firsthand or from 
media) and/or 
measurements of a 
proposed object or tool 
or solution to determine 
if it solves a problem or 
meets a goal.  

Make predictions based 
on prior experiences. 

and the number of trials 
considered.  

Evaluate appropriate 
methods and/or tools for 
collecting data. Make 
observations and/or 
measurements to produce 
data to serve as the basis 
for evidence for an 
explanation of a 
phenomenon or test a 
design solution.  

Make predictions about 
what would happen if a 
variable changes.  

Test two different models of 
the same proposed object, 
tool, or process to 
determine which better 
meets criteria for success. 

design to produce data 
to serve as the basis for 
evidence that meet the 
goals of the investigation.  

Evaluate the accuracy of 
various methods for 
collecting data.  

Collect data to produce 
data to serve as the basis 
for evidence to answer 
scientific questions or test 
design solutions under a 
range of conditions.  

Collect data about the 
performance of a 
proposed object, tool, 
process or system under a 
range of conditions. 

decide on types, how much, and accuracy of 
data needed to produce reliable 
measurements and consider limitations on the 
precision of the data (e.g., number of trials, 
cost, risk, time), and refine the design 
accordingly.  

Plan and conduct an investigation or test a 
design solution in a safe and ethical manner 
including considerations of environmental, 
social, and personal impacts.  

Select appropriate tools to collect, record, 
analyze, and evaluate data.  

Make directional hypotheses that specify what 
happens to a dependent variable when an 
independent variable is manipulated.  

Manipulate variables and collect data about a 
complex model of a proposed process or 
system to identify failure points or improve 
performance relative to criteria for success or 
other variables. 
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Crosscutting Concepts (CCCs): Patterns 

K-2 3-5 6-8 9-12 

Patterns in K–2 
builds on prior 
experiences and 
progresses to... 

Patterns in the 
natural and 
human designed 
world can be 
observed, used to 
describe 
phenomena, and 
used as evidence. 
 

Patterns in 3–5 builds on 
K–2 experiences and 
progresses to... 

Similarities and 
differences in patterns 
can be used to sort, 
classify, communicate 
and analyze simple rates 
of change for natural 
phenomena and 
designed products.  

Patterns of change can 
be used to make 
predictions.  

Patterns can be used as 
evidence to support an 
explanation. 

Patterns in 6– 8 builds on K–5 
experiences and progresses 
to... 

Macroscopic patterns are 
related to the nature of 
microscopic and atomic-level 
structure.  

Patterns in rates of change and 
other numerical relationships 
can provide information about 
natural and human designed 
systems.  

Patterns can be used to identify 
cause and effect relationships.  

Graphs, charts, and images 
can be used to identify patterns 
in data. 

Patterns in 9-12 builds on K–8 experiences and 
progresses to college or career experiences. 

Different patterns may be observed at each of 
the scales at which a system is studied and can 
provide evidence for causality in explanations of 
phenomena.  

Classifications or explanations used at one scale 
may fail or need revision when information from 
smaller or larger scales is introduced; thus 
requiring improved investigations and 
experiments.  

Patterns of performance of designed systems can 
be analyzed and interpreted to reengineer and 
improve the system.  

Mathematical representations are needed to 
identify some patterns.  

Empirical evidence is needed to identify patterns. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 

LS1.A in 3-5 builds 
on K-2 

LS1.A in 6-8 builds on K-5 
experiences and progresses 

LS1.A in 9-12 builds on K-8 experiences and progresses 
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and progresses to... 

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 
and grow. 

experiences and 
progresses to... 

Plants and 
animals have 
both internal and 
external structures 
that serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

to... 

All living things are made up 
of cells, which is the smallest 
unit that can be said to be 
alive. An organism may 
consist of one single cell 
(unicellular) or many different 
numbers and types of cells 
(multicellular).  

 Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring. 

 Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the 
boundary that controls what 
enters and leaves the cell. 

to college and career experiences 

Systems of specialized cells within organisms help them 
perform the essential functions of life. 

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells. 

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level.  

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some range. 
Feedback mechanisms can encourage (through 
positive feedback) or discourage (negative feedback) 
what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.RI.2.1: Cite strong and thorough evidence to support analysis of science texts. 
• LA.12.W.2.2: Integrate information from multiple sources to develop an investigation report. 

Mathematics Connections: 
• MA.HS.S.ID.1: Summarize, represent, and interpret data related to observed anatomical patterns. 
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• MA.HS.G.CO.1: Describe transformations of structures and shapes (useful for modeling kidney structure). 

Social Studies Connections: 
• SS.HS.2.2.d: Analyze how the development of scientific knowledge affects human health. 

Fine and Performing Arts Connections: 
• FA 12.2.1.c: Use visual representations to communicate complex ideas (e.g., anatomical drawings of the nephron). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Kidney, Nephron, Cortex / Medulla, Glomerulus, Bowman’s capsule, Tubule (proximal, distal, loop of Henle), Filtration / 

Reabsorption / Secretion, Ureter / Bladder / Urethra, Pattern recognition, Histology, Anatomical model, Investigation 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Plan an investigation that compares the structure of urinary system regions (e.g., cortex vs. medulla of the kidney, nephron 

regions), identifying variables to be tested and controlled. 
• KSA2: Describe the types of qualitative and/or quantitative data (e.g., nephron density, tubule diameter, capillary networks) 

that will be collected to reveal anatomical patterns. 
• KSA3: Identify appropriate tools or methods (e.g., histological slides, digital kidney models, microscopy) to examine and record 

organization within urinary structures. 
• KSA4: Develop a procedure for the investigation that includes consistent data collection steps, control of relevant variables, and 

clear organization for recording observations. 
• KSA5: Determine the number and types of urinary structures (e.g., glomeruli, proximal tubules, collecting ducts) to examine in 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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order to identify reliable patterns of organization. 
• KSA6: Collect and record observations in structured formats (e.g., annotated images, labeled diagrams, measurement tables) to 

document patterns in nephron and kidney tissue organization. 
• KSA7: Analyze collected data to identify repeated or hierarchical patterns in urinary system structure (e.g., tubule arrangement, 

filtration interfaces, cortical vs. medullary organization). 
• KSA8: Revise the investigation plan by proposing changes that would improve the accuracy, consistency, or generalizability of 

data about urinary structural patterns. 
• KSA9: Explain how the observed structural organization of the urinary system supports its functional roles in filtration, reabsorption, 

secretion, and excretion. 
• KSA10: Justify the claim that the organization of nephrons and associated vasculature supports efficient regulation of blood 

composition, using observed patterns in structure and function. 
• KSA11: Construct a labeled model or diagram of the urinary system that illustrates structural patterning and explains how that 

organization supports homeostatic regulation. 
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Standard Code: SC.HSP.6.8 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the urinary system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the Urinary system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.8.b 

Develop and use a model to identify and describe the relationship between the structures and physiological processes of the urinary 
system. 

NGSS Comparison: Builds on HS-LS1-2 

Other Indicators in this Standard 

SC.HSP.6.8.a, SC.HSP.6.8.c, SC.HSP.6.8.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Developing and Using Models 
• Develop, revise, and/or use a model based on 

evidence to illustrate and/or predict the 
relationships between systems or between 
components of a system. 

Structure and Function 
• The functions and properties of natural and designed objects and 

systems can be inferred from their overall structure, the way their 
components are shaped and used, and the molecular 
substructures of its various materials. 
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Disciplinary Core Idea (DCI) 

LS1.A Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A 3D nephron model shows how the structure of each segment supports specific functions like filtration, reabsorption, and 

secretion. 
• A dialysis machine model mimics kidney function, highlighting the structural and functional parallels. 
• A kidney cross-section simulation reveals how cortex and medulla house functionally distinct structures. 
• A urine analysis lab shows how dysfunction in structural components affects physiological output. 
• Comparative anatomy models show conserved nephron structures across mammals with similar physiological outcomes. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.8.b: Develop and use a model to identify and describe the relationship between the structures and physiological processes of 
the urinary system. 
1. Components of the model 

A. Students develop a model in which they identify and describe the relevant parts (e.g., urinary system, kidneys, ureters, 
bladder, urethra, and their component tissues such as epithelial tissue, smooth muscle, and nephrons) and processes (e.g., 
filtration, reabsorption, excretion, urine transport and storage) of the urinary system in multicellular organisms. 

2. Relationships 
A. In the model, students describe the relationships between components, including: 

• The functions of at least two major components of the urinary system (e.g., nephrons and collecting ducts; bladder 
and urethral sphincters) in terms of contributions to the overall function of the urinary system; 

• Ways the functions of different urinary system components affect one another (e.g., how glomerular filtration 
influences downstream reabsorption and secretion processes; how bladder filling triggers neural signals and muscular 
coordination for urination); and 

• The urinary system’s function and how that relates both to the structural properties of its parts (e.g., permeability of 



 SC.HSP.6.8.b 258 

nephron tubules, elasticity of the bladder wall) and to the overall function of the organism (e.g., waste elimination, 
fluid balance, and homeostasis). 

3. Connections 
A. Students use the model to illustrate how interactions between components of the urinary system (e.g., filtration by 
glomeruli, tubular reabsorption and secretion, urine transport and controlled elimination) provide specific functions such as 
waste removal and fluid regulation in multicellular organisms. 
B. Students make a distinction between the accuracy of the model and the actual anatomical structures and physiological 
functions it represents within the urinary system (e.g., simplification of nephron structure or omission of hormonal regulation). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Developing and Using Models 

K-2 3-5 6-8 9-12 

Developing and 
Using Models in K–2 
builds on prior 
experiences and 
progresses to... 

Distinguish 
between a model 
and the actual 
object, process, 
and/or events the 
model represents. 

Compare models 
to identify common 
features and 

Developing and Using Models 
in 3–5 builds on K–2 
experiences and progresses 
to... 

Identify limitations of models.  

Collaboratively develop 
and/or revise a model based 
on evidence that shows the 
relationships among variables 
for frequent and regular 
occurring events.  

Develop a model using an 
analogy, example, or abstract 

Developing and Using Models in 6– 
8 builds on K–5 experiences and 
progresses to... 

Evaluate limitations of a model for a 
proposed object or tool.  

Develop or modify a model— 
based on evidence – to match 
what happens if a variable or 
component of a system is changed.  

Use and/or develop a model of 
simple systems with uncertain and 
less predictable factors.  

Develop and/or revise a model to 

Developing and Using Models in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Evaluate merits and limitations of two 
different models of the same proposed 
tool, process, mechanism or system in 
order to select or revise a model that 
best fits the evidence or design criteria.  

Design a test of a model to ascertain its 
reliability.  

Develop, revise, and/or use a model 
based on evidence to illustrate and/or 
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differences. 

Develop and/or 
use a model to 
represent amounts, 
relationships, 
relative scales 
(bigger, smaller), 
and/or patterns in 
the natural and 
designed world(s).  

Develop a simple 
model based on 
evidence to 
represent a 
proposed object or 
tool. 

representation to describe a 
scientific principle or design 
solution.  

Develop and/or use models 
to describe and/or predict 
phenomena.  

Develop a diagram or simple 
physical prototype to convey 
a proposed object, tool, or 
process.  

Use a model to test cause 
and effect relationships or 
interactions concerning the 
functioning of a natural or 
designed system. 

show the relationships among 
variables, including those that are 
not observable but predict 
observable phenomena. 

Develop and/or use a model to 
predict and/or describe 
phenomena.  

Develop a model to describe 
unobservable mechanisms.  

Develop and/or use a model to 
generate data to test ideas about 
phenomena in natural or designed 
systems, including those 
representing inputs and outputs, 
and those at unobservable scales. 

predict the relationships between 
systems or between components of a 
system.  

Develop and/or use multiple types of 
models to provide mechanistic 
accounts and/or predict phenomena 
and move flexibly between model 
types based on merits and limitations.  

Develop a complex model that allows 
for manipulation and testing of a 
proposed process or system.  

Develop and/or use a model (including 
mathematical and computational) to 
generate data to support explanations, 
predict phenomena, analyze systems, 
and/or solve problems. 

Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences and 
progresses to... 

Structure and Function 
in 3–5 builds on K–2 
experiences and 
progresses to... 

Different materials have 

Structure and Function in 6– 8 builds on K–
5 experiences and progresses to... 

Complex and microscopic structures and 
systems can be visualized, modeled, and 
used to describe how their function 

Structure and Function in 9-12 builds on 
K–8 experiences and progresses to 
college or career experiences. 

Investigating or designing new systems or 
structures requires a detailed 
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The shape and 
stability of 
structures of 
natural and 
designed objects 
are related to 
their function(s). 

different substructures, 
which can sometimes 
be observed.  

Substructures have 
shapes and parts that 
serve functions. 

depends on the shapes, composition, 
and relationships among its parts; 
therefore, complex natural and designed 
structures/systems can be analyzed to 
determine how they function.  

Structures can be designed to serve 
particular functions by taking into 
account properties of different materials, 
and how materials can be shaped and 
used. 

examination of the properties of different 
materials, the structures of different 
components, and connections of 
components to reveal its function and/or 
solve a problem.  

The functions and properties of natural 
and designed objects and systems can 
be inferred from their overall structure, 
the way their components are shaped 
and used, and the molecular 
substructures of its various materials. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

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, 

LS1.A in 3–5 builds 
on K–2 experiences 
and progresses to... 

Plants and animals 
have both internal 
and external 
structures that serve 
various functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge and 
progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. An 
organism may consist of one 
single cell (unicellular) or many 
different numbers and types of 
cells (multicellular).  

Organisms reproduce, either 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms help 
them perform the essential functions of life.  

All cells contain genetic information in the form of 
DNA molecules. Genes are regions in the DNA that 
contain the instructions that code for the formation 
of proteins, which carry out most of the work of 
cells. 

Multicellular organisms have a hierarchical 
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and seek, find, and 
take in food, water 
and air. Plants also 
have different parts 
(roots, stems, leaves, 
flowers, fruits) that 
help them survive 
and grow. 

sexually or asexually, and transfer 
their genetic information to their 
offspring.  

Within cells, special structures are 
responsible for particular 
functions, and the cell 
membrane forms the boundary 
that controls what enters and 
leaves the cell. 

structural organization, in which any one system is 
made up of numerous parts and is itself a 
component of the next level. 

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some 
range. Feedback mechanisms can encourage 
(through positive feedback) or discourage 
(negative feedback) what is going on inside the 
living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.SL.1.1.c: Integrate multiple sources of information presented in diverse media or formats. 
• LA.12.W.3.1: Present information, findings, and evidence clearly and logically using appropriate organization. 

Mathematics Connections: 
• MA.HS.G.MG.1: Apply geometric concepts to model real-world structures (e.g., nephron shape and flow paths). 

Social Studies Connections: 
• SS.HS.2.4.a: Analyze the impact of scientific and technological advancements on societies (e.g., dialysis as a modeled kidney 

function). 

Fine and Performing Arts Connections: 
• FA 12.2.1.d: Use visual and spatial representation skills to model abstract concepts in anatomy. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 
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Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Kidney, Nephron, Filtration, Reabsorption, Secretion, Glomerulus, Tubules, Cortex, Medulla, Urine formation, Ureter, Bladder, 

Homeostasis, Excretion, Structural adaptation, Model (physical, conceptual, mathematical, digital) 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify and label the major components of the digestive system (e.g., mouth, esophagus, stomach, small intestine, large 

intestine, pancreas, liver, villi) within a conceptual or physical model. 
• KSA2: Describe the physiological processes associated with digestion (e.g., mechanical digestion, chemical digestion, nutrient 

absorption, waste elimination) and match each process to the appropriate structural component in the model. 
• KSA3: Construct or modify a model to include interactions between digestive system structures (e.g., enzyme secretion from 

pancreas into the small intestine, bile production and delivery from liver to duodenum). 
• KSA4: Explain how the structure of at least two digestive system components (e.g., villi and microvilli, rugae in the stomach) 

supports their respective physiological functions. 
• KSA5: Illustrate in the model how the functions of different digestive components affect one another (e.g., how gastric enzyme 

release is triggered by stomach distension, or how intestinal surface area supports nutrient absorption). 
• KSA6: Describe how the coordinated activity of multiple digestive structures (e.g., peristalsis through smooth muscle contraction, 

synchronized secretion of digestive fluids) contributes to system-level functions such as digestion and absorption. 
• KSA7: Distinguish between the features of the model and the actual biological system by identifying limitations or simplifications 

(e.g., simplified depiction of enzyme action or microbiome roles). 
• KSA8: Justify the inclusion of specific components and their arrangements in the model based on their roles in digestion, 

absorption, and nutrient transport. 
• KSA9: Revise the model to improve accuracy, clarity, or completeness based on peer review, observation, or updated scientific 

understanding.

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.6.8 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the urinary system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the Urinary system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.8.c 

Obtain, evaluate and communicate evidence that feedback mechanisms in the urinary system help maintain homeostasis.  

NGSS Comparison: Builds on HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.8.a, SC.HSP.6.8.b, SC.HSP.6.8.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Obtaining, Evaluating, and Communicating Information 
• Critically read scientific literature adapted for classroom 

use to determine the central ideas or conclusions and/or 
to obtain scientific and/or technical information to 
summarize complex evidence, concepts, processes, or 
information presented in a text by paraphrasing them in 
simpler but still accurate terms. 

Stability and Change 
• Much of science deals with constructing explanations of 

how things change and how they remain stable. 
• Feedback (negative or positive) can stabilize or destabilize 

a system. 
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Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to 

remain alive and functional even as external conditions change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) what is going on inside the living system. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A person becomes dehydrated and urine output decreases—students investigate how this physiological change is regulated. 
• Hormones like ADH (antidiuretic hormone) are released in response to blood osmolarity—students explore how feedback 

maintains internal stability. 
• In diabetes insipidus, the body fails to properly respond to ADH—students use this case study to analyze disrupted feedback 

and homeostatic imbalance. 
• A marathon runner experiences temporary kidney stress after intense exercise—students study how feedback loops stabilize 

electrolyte and fluid balance. 
• Dialysis patients require external intervention to maintain stable internal conditions—students compare this to natural 

feedback systems. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.8.c: Obtain, evaluate, and communicate information that feedback mechanisms in the urinary system help maintain 
homeostasis. 
1. Obtaining Information 

A. Students gather information from credible, grade-level-appropriate sources (e.g., anatomy and physiology textbooks, 
research-based articles, academic websites) that describe feedback mechanisms in the urinary system—such as antidiuretic 



 SC.HSP.6.8.c 265 

hormone (ADH) regulation of water reabsorption, or renin-angiotensin-aldosterone system (RAAS) regulation of blood pressure 
and fluid volume. 
B. Students synthesize information across formats such as flowcharts of hormonal signaling pathways, graphs of urine output 
in response to hydration levels, models of nephron function, and written descriptions of homeostatic control over blood 
osmolarity and pressure. 

2. Evaluating Information 
A. Students critically assess the credibility, scientific accuracy, and clarity of each source. They compare explanations of 
feedback mechanisms such as ADH or RAAS and evaluate how consistently these mechanisms are described in maintaining 
stable internal environments. 
B. Students explain how feedback mechanisms in the urinary system respond to changes in blood pressure, hydration, or ion 
concentration to maintain homeostasis. They connect these concepts to observable phenomena such as dehydration, 
overhydration, and kidney function during exercise or illness. 

3. Communicating information 
A. Communication style and format 

• Students present their findings in two or more formats—such as a written explanation of ADH-mediated water retention 
with an accompanying diagram of hormonal feedback, or a verbal presentation supported by a data chart showing 
urine output changes over time. 

• Students use accurate scientific terminology, well-organized visual aids, and audience-appropriate explanations to 
effectively communicate how the urinary system monitors and adjusts fluid and solute balance through feedback. 

B. Connecting the Disciplinary Core Ideas and the Crosscutting Concepts 
• Students explicitly connect LS1.A (how the kidneys, nephrons, and endocrine signals are structured to regulate fluid 

balance and excretion) with Stability and Change (how internal conditions are adjusted through negative feedback 
loops to maintain homeostasis despite changes such as fluid intake, exercise, or salt consumption). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Obtaining, Evaluating, and Communicating Information 
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K-2 3-5 6-8 9-12 

Obtaining, Evaluating, 
and Communicating 
Information in K–2 builds 
on prior experiences and 
progresses to... 

Read grade-appropriate 
texts and/or use media to 
obtain scientific and/or 
technical information to 
determine patterns in 
and/or evidence about 
the natural and designed 
world(s). 

Describe how specific 
images (e.g., a diagram 
showing how a machine 
works) support a scientific 
or engineering idea. 

Obtain information using 
various texts, text features 
(e.g., headings, tables of 
contents, glossaries, 
electronic menus, icons), 
and other media that will 
be useful in answering a 
scientific question and/or 
supporting a scientific 

Obtaining, Evaluating, and 
Communicating Information 
in 3–5 builds on K–2 
experiences and progresses 
to... 

Read and comprehend 
grade-appropriate complex 
texts and/or other reliable 
media to summarize and 
obtain scientific and 
technical ideas and describe 
how they are supported by 
evidence.  

Compare and/or combine 
across complex texts and/or 
other reliable media to 
support the engagement in 
other scientific and/or 
engineering practices. 

 Combine information in 
written text with that 
contained in corresponding 
tables, diagrams, and/or 
charts to support the 
engagement in other 
scientific and/or engineering 

Obtaining, Evaluating, and 
Communicating Information 
in 6– 8 builds on K–5 
experiences and progresses 
to... 

Critically read scientific texts 
adapted for classroom use to 
determine the central ideas 
and/or obtain scientific 
and/or technical information 
to describe patterns in and/or 
evidence about the natural 
and designed world(s). 

Integrate qualitative and/or 
quantitative scientific and/or 
technical information in 
written text with that 
contained in media and 
visual displays to clarify claims 
and findings. 

Gather, read, synthesize 
information from multiple 
appropriate sources and 
assess the credibility, 
accuracy, and possible bias 
of each publication and 
methods used, and describe 

Obtaining, Evaluating, and 
Communicating Information in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Critically read scientific literature 
adapted for classroom use to 
determine the central ideas or 
conclusions and/or to obtain scientific 
and/or technical information to 
summarize complex evidence, 
concepts, processes, or information 
presented in a text by paraphrasing 
them in simpler but still accurate terms. 

Compare, integrate and evaluate 
sources of information presented in 
different media or formats (e.g., 
visually, quantitatively) as well as in 
words in order to address a scientific 
question or solve a problem. 

Gather, read, and evaluate scientific 
and/or technical information from 
multiple authoritative sources, assessing 
the evidence and usefulness of each 
source. 

Evaluate the validity and reliability of 
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claim 

Communicate 
information or design 
ideas and/or solutions 
with others in oral and/or 
written forms using 
models, drawings, writing, 
or numbers that provide 
detail about scientific 
ideas, practices, and/or 
design ideas. 

practices. 

Obtain and combine 
information from books 
and/or other reliable media 
to explain phenomena or 
solutions to a design problem. 

Communicate scientific 
and/or technical information 
orally and/or in written 
formats, including various 
forms of media and may 
include tables, diagrams, and 
charts. 

how they are supported or 
not supported by evidence.  
Evaluate data, hypotheses, 
and/or conclusions in 
scientific and technical texts 
in light of competing 
information or accounts. 

Communicate scientific 
and/or technical information 
(e.g. about a proposed 
object, tool, process, system) 
in writing and/or through oral 
presentations. 

and/or synthesize multiple claims, 
methods, and/or designs that appear 
in scientific and technical texts or 
media reports, verifying the data when 
possible. 

Communicate scientific and/or 
technical information or ideas (e.g. 
about phenomena and/or the process 
of development and the design and 
performance of a proposed process or 
system) in multiple formats (including 
orally, graphically, textually, and 
mathematically). 

Crosscutting Concepts (CCCs): Stability and Change 

K-2 3-5 6-8 9-12 

Stability and 
Change in K–2 
builds on prior 
experiences 
and progresses 
to... 

Some things 
stay the same 
while other 

Stability and 
Change in 3–5 builds 
on K–2 experiences 
and progresses to... 

Change is measured 
in terms of 
differences over 
time and may occur 

Stability and Change in 6– 8 builds on K–5 
experiences and progresses to... 

Explanations of stability and change in natural or 
designed systems can be constructed by 
examining the changes over time and forces at 
different scales, including the atomic scale.  

Small changes in one part of a system might 

Stability and Change in 9-12 builds on 
K–8 experiences and progresses to 
college or career experiences. 

Much of science deals with 
constructing explanations of how 
things change and how they remain 
stable.  

Change and rates of change can be 
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things change.  

Things may 
change slowly 
or rapidly. 

at different rates.  

Some systems 
appear stable, but 
over long periods of 
time will eventually 
change. 

cause large changes in another part.  

Stability might be disturbed either by sudden 
events or gradual changes that accumulate over 
time.  

Systems in dynamic equilibrium are stable due to 
a balance of feedback mechanisms. 

quantified and modeled over very 
short or very long periods of time. 
Some system changes are irreversible.  

Feedback (negative or positive) can 
stabilize or destabilize a system. 
Systems can be designed for greater 
or lesser stability 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds on 
prior experiences 
and progresses to... 

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 

LS1.A in 3–5 
builds on K–2 
experiences 
and progresses 
to... 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. An 
organism may consist of one 
single cell (unicellular) or many 
different numbers and types of 
cells (multicellular).  

Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring.  

Within cells, special structures 
are responsible for particular 

LS1.A in 9–12 builds on K–8 experiences and knowledge 
and progresses to... 

Systems of specialized cells within organisms help them 
perform the essential functions of life.  

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells.  

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level.  

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
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survive and grow. functions, and the cell 
membrane forms the boundary 
that controls what enters and 
leaves the cell. 

even as external conditions change within some range. 
Feedback mechanisms can encourage (through 
positive feedback) or discourage (negative feedback) 
what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.RI.2.1: Cite strong textual evidence to support analysis of scientific information. 
• LA.12.W.2.2.b: Synthesize information from multiple authoritative sources. 
• LA.12.SL.1.1.d: Respond thoughtfully to diverse perspectives and justify own views. 

Mathematics Connections: 
• MA.HS.S.ID.3.7: Interpret the slope and intercept of a linear model in the context of data (e.g., changes in urine concentration 

over time). 

Social Studies Connections: 
• SS.HS.2.2.b: Analyze how human needs impact science and technology (e.g., development of dialysis machines for maintaining 

homeostasis). 

Fine and Performing Arts Connections: 
• FA 12.4.1.b: Present information visually and verbally in a scientifically meaningful way (e.g., homeostasis flowcharts or 

infographics). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Homeostasis, Feedback mechanism, Negative feedback, ADH (Antidiuretic Hormone), Aldosterone, Osmoregulation, Electrolyte 
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balance, Dehydration / Overhydration, Urine concentration, Kidney, Collecting duct, Blood osmolarity, Hormonal regulation 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Locate and select reliable, grade-appropriate scientific sources (e.g., physiology texts, academic databases, scientific 

videos) that describe feedback mechanisms in the urinary system (e.g., fluid regulation, electrolyte balance, pH control). 
• KSA2: Interpret information from multiple formats (e.g., diagrams of nephron function, hormone signaling pathways, graphs of 

urine output in response to hydration changes) that illustrate urinary regulation processes. 
• KSA3: Synthesize information on how internal conditions such as blood osmolarity, blood pressure, or pH trigger feedback 

responses involving structures like nephrons and hormones like ADH and aldosterone. 
• KSA4: Assess the reliability and accuracy of sources that explain urinary system regulation (e.g., comparing medical research 

articles to general health websites). 
• KSA5: Identify similarities and differences in how different sources explain feedback loops related to fluid retention, sodium 

balance, or acid-base homeostasis. 
• KSA6: Explain how feedback mechanisms involving kidney function and hormonal control help maintain internal stability under 

conditions such as dehydration, high salt intake, or acidosis. 
• KSA7: Apply concepts of urinary feedback regulation to real-world contexts such as kidney disease, high-altitude adaptation, or 

the effects of diuretic medications. 
• KSA8: Present findings using at least two formats (e.g., a written report supported by a labeled diagram of hormonal feedback in 

the nephron, or a multimedia presentation with narrated visuals of urinary regulation). 
• KSA9: Use clear scientific language and visual representations to explain how the urinary system detects and responds to internal 

changes to maintain fluid and chemical balance. 
• KSA10: Explain how the structure and function of urinary system components enable feedback-regulated processes that stabilize 

internal conditions such as water balance, pH, and ion concentrations.

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.6.8 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the urinary system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the Urinary system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.8.d 

Engage in arguments from evidence to support claims about the causes of dysfunction in the urinary system. Evidence could include 
data obtained from case studies.  

NGSS Comparison: Builds on HS-LS 1-1 and HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.8.a, SC.HSP.6.8.b, SC.HSP.6.8.c 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Engaging in Argument from Evidence:  
• Construct, use, and/or present an oral and written 

argument or counterarguments based on data and 
evidence. 

Connections to the nature of science 

Scientific Knowledge is Open to Revision in Light of New 

Cause and Effect:  
• Changes in systems may have various causes that may not 

have equal effects. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
Evidence 

• Scientific argumentation is a mode of logical discourse 
used to clarify the strength of relationships between ideas 
and evidence that may result in revision of an 
explanation. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to 

remain alive and functional even as external conditions change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) what is going on inside the living system. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Kidney failure requires dialysis 
• Kidney stones 
• Urine output changes with hydration 
• Kidney disease can cause ankles and eyes to swell and be puffy 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.8.d: Engage in arguments from evidence to support claims about the causes of dysfunction in the urinary system. 
1. Identifying the given claims or design solutions 

A. Students identify the given claims, explanations, or design solutions to be evaluated, supported, or refuted with 
argumentation, such as: 

• “Kidney dysfunction results from damage to nephron structures responsible for filtration and reabsorption.” 
• “Disruption of hormone signaling (e.g., ADH or aldosterone) causes fluid and electrolyte imbalance.” 
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• “Blockage or infection in the urinary tract can lead to systemic dysfunction due to waste buildup.” 
• “Failure to regulate blood pressure is a consequence of impaired kidney feedback mechanisms.” 

2. Identifying scientific evidence 
A. Students identify multiple lines of scientific evidence that is relevant to a particular scientific question or problem, such as: 

• Blood and urine analysis showing abnormal creatinine or electrolyte levels; 
• Histological data showing nephron damage or glomerular scarring; 
• Data on urine output before and after ADH regulation is disrupted; 
• Case studies of urinary tract obstruction or infection leading to kidney failure. 

B. Students explain how the evidence supports a cause-and-effect relationship between structural or biochemical disruption 
and system-level dysfunction (e.g., fluid retention, impaired filtration). 

3. Evaluating and critiquing evidence: identification of the strength of the evidence used to support an argument 
A. Students assess the validity, reliability, strengths, and weaknesses of the chosen evidence along with its ability to support 
logical and reasonable arguments, considering: 

• Whether the evidence demonstrates a direct causal relationship between the disruption and dysfunction 
• Whether the evidence includes measurable impacts on urine output, blood chemistry, or system regulation 
• Whether the evidence aligns with accepted models of filtration, reabsorption, secretion, and excretion 

4. Reasoning/synthesis: synthesizing the evidence logically and connecting to phenomena 
A. Students synthesize the evidence logically and make explicit connections to known scientific theories or models, such as: 

• The process of glomerular filtration and tubular reabsorption 
• The feedback regulation of fluid and electrolyte balance 
• The structural relationship between nephron design and function 

B. Students develop an argument that explicitly supports or refutes the given claim using the evidence and known scientific 
information, clearly linking how the cause (e.g., stone, infection, hormone imbalance) results in observable dysfunction (e.g., 
toxin buildup, abnormal urine volume, inability to regulate pressure). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Engaging in Argument from Evidence 
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K-2 3-5 6-8 9-12 

Engaging in Argument From 
Evidence in K–2 builds on 
prior experiences and 
progresses to... 

Identify arguments that are 
supported by evidence.  

Distinguish between 
explanations that account 
for all gathered evidence 
and those that do not.  

Analyze why some evidence 
is relevant to a scientific 
question and some is not. 

Distinguish between opinions 
and evidence in one’s own 
explanations 

Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell 
the main points of the 
argument. 

Construct an argument with 
evidence to support a claim. 

Engaging in Argument From 
Evidence in 3–5 builds on K–2 
experiences and progresses 
to... 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Distinguish among facts, 
reasoned judgment based 
on research findings, and 
speculation in an 
explanation. 

Respectfully provide and 
receive critiques from peers 
about a proposed 
procedure, explanation or 
model.by citing relevant 
evidence and posing 
specific questions. 

Construct and/or support an 
argument with evidence, 
data, and/or a model.  

Use data to evaluate claims 
about cause and effect. 

Engaging in Argument From 
Evidence in 6– 8 builds on K–5 
experiences and progresses 
to... 

Compare and critique two 
arguments on the same topic 
and analyze whether they 
emphasize similar or different 
evidence and/or 
interpretations of facts. 

Respectfully provide and 
receive critiques about one’s 
explanations, procedures, 
models and questions by 
citing relevant evidence and 
posing and responding to 
questions that elicit pertinent 
elaboration and detail. 

Construct, use, and/or 
present an oral and written 
argument supported by 
empirical evidence and 
scientific reasoning to support 
or refute an explanation or a 
model for a phenomenon or 
a solution to a problem. 

Engaging in Argument From 
Evidence in 9-12 builds on K–8 
experiences and progresses to 
college or career experiences. 

Compare and evaluate competing 
arguments or design solutions in light 
of currently accepted explanations, 
new evidence, limitations (e.g., 
trade-offs), constraints, and ethical 
issues.  

Evaluate the claims, evidence, 
and/or reasoning behind currently 
accepted explanations or solutions 
to determine the merits of 
arguments. 

Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence 
and challenging ideas and 
conclusions, responding thoughtfully 
to diverse perspectives, and 
determining what additional 
information is required to resolve 
contradictions. 

Construct, use, and/or present an 
oral and written argument or 
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counterarguments based on data 
and evidence. 

Crosscutting Concepts (CCCs): Cause and Effect 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Events have causes 
that generate 
observable patterns.  

Simple tests can be 
designed to gather 
evidence to support 
or refute student 
ideas about causes. 

Cause and Effect in 3–5 
builds on K–2 
experiences and 
progresses to... 

Cause and effect 
relationships are 
routinely identified, 
tested, and used to 
explain change.  

Events that occur 
together with regularity 
might or might not be 
a cause-and-effect 
relationship. 

Cause and Effect in 6– 8 builds on 
K–5 experiences and progresses 
to... 

Relationships can be classified as 
causal or correlational, and 
correlation does not necessarily 
imply causation. 

Cause and effect relationships may 
be used to predict phenomena in 
natural or designed systems.  

Phenomena may have more than 
one cause, and some cause-and-
effect relationships in systems can 
only be described using probability. 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Empirical evidence is required to differentiate 
between cause and correlation and make 
claims about specific causes and effects.  

Cause and effect relationships can be 
suggested and predicted for complex 
natural and human designed systems by 
examining what is known about smaller scale 
mechanisms within the system.  Systems can 
be designed to cause a desired effect.  

Changes in systems may have various causes 
that may not have equal effects. 
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Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

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 
and grow. 

LS1.A in 3–5 
builds on K–2 
experiences 
and 
progresses 
to... 

Plants and 
animals have 
both internal 
and external 
structures 
that serve 
various 
functions in 
growth, 
survival, 
behavior, 
and 
reproduction. 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. An 
organism may consist of one 
single cell (unicellular) or many 
different numbers and types of 
cells (multicellular). 

Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring. 

Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the boundary 
that controls what enters and 
leaves the cell. 

LS1.A in 9–12 builds on K–8 experiences and knowledge 
and progresses to... 

Systems of specialized cells within organisms help them 
perform the essential functions of life. 

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells.  

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next level.  

Feedback mechanisms maintain a living system’s internal 
conditions within certain limits and mediate behaviors, 
allowing it to remain alive and functional even as external 
conditions change within some range. Feedback 
mechanisms can encourage (through positive feedback) 
or discourage (negative feedback) what is going on inside 
the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.RI.2.1: Cite strong and thorough textual evidence to support analysis of scientific arguments. 
• LA.12.W.3.1.a: Write arguments to support claims with logical reasoning and relevant evidence. 
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• LA.12.SL.1.1.d: Respond thoughtfully to diverse perspectives; justify own views with evidence. 

Mathematics Connections: 
• MA.HS.S.IC.1.1: Understand and evaluate conditions under which statistical conclusions are valid (e.g., interpreting medical 

data). 

Social Studies Connections: 
• SS.HS.2.2.d: Analyze how science and technology influence health decisions (e.g., public health implications of kidney disease). 

Fine and Performing Arts Connections: 
• FA 12.4.1.d: Communicate ideas and information effectively using a variety of visual tools (e.g., visual argument maps, graphic 

models). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Glomerulus, Filtration, Reabsorption, Secretion, Kidney failure, Edema, Uremia, Proteinuria, Electrolyte imbalance, Creatinine, 

Case study, Homeostasis, Renal system dysfunction 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify claims that propose specific causes of urinary system dysfunction, such as filtration failure, obstructed flow, 

infection, or hormone imbalance. 
• KSA2: Describe the normal structures and functions of key urinary components (e.g., nephron, ureter, sphincter, bladder) to 

establish how disruptions may lead to system failure. 
• KSA3: Identify relevant scientific evidence (e.g., urine composition, glomerular filtration rate, hormone levels, imaging data) that 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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could support or refute a claim about urinary system dysfunction. 
• KSA4: Explain how evidence reveals a cause-and-effect relationship between a specific structural or biochemical disruption 

(e.g., nephron damage, ADH deficiency) and the resulting system-level effects (e.g., fluid imbalance, toxin buildup). 
• KSA5: Assess whether the presented evidence is sufficient and relevant to support the claim and whether it includes both 

structural and functional indicators of dysfunction. 
• KSA6: Evaluate the strength and limitations of the evidence, considering how well it supports a clear, plausible causal 

relationship based on study design, data quality, and reproducibility. 
• KSA7: Critique the reliability of the evidence by analyzing how well it aligns with accepted models of kidney function, urine 

formation, and hormonal regulation. 
• KSA8: Distinguish between correlational data (e.g., frequent urination occurs with stress) and causal mechanisms (e.g., ADH 

deficiency leads to decreased water reabsorption and increased urine volume). 
• KSA9: Synthesize evidence from multiple sources (e.g., physiological data, molecular profiles, imaging) to explain how a 

disruption leads to urinary dysfunction. 
• KSA10: Apply system models (e.g., filtration, reabsorption, hormonal regulation) to explain how a specific cause results in 

observed changes in urinary system output. 
• KSA11: Construct an evidence-based argument that uses valid data and logical reasoning to support or refute a claim about 

the cause of dysfunction in the urinary system.
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Topic Code: SC.HSP.6 Structure and Function: Anatomy & Physiology 
Standard Code: SC.HSP.6.9 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the reproductive system.  

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the reproductive system to its functional role in supporting and protecting the body, and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.9.a 

Plan and conduct an investigation to identify patterns of organization in the reproductive system. Information could be gathered from 
dissections, models, simulations, and scientific texts. 

NGSS Comparison: Builds on HS-LS1-1 

Other Indicators in this Standard 

SC.HSP.6.9.b, SC.HSP.6.9.c, SC.HSP.6.9.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Planning and Carrying out Investigations:  
• Plan an investigation or test a design individually and 

collaboratively to produce data to serve as the basis for 
evidence as part of building and revising models, supporting 
explanations for phenomena, or testing solutions to 
problems. Consider possible variables or effects and 

Patterns:  
• Different patterns may be observed at each of the 

scales at which a system is studied and can provide 
evidence for causality in explanations of phenomena. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
evaluate the confounding investigation’s design to ensure 
variables are controlled. 

Connections to the nature of science 

Scientific Investigations Use a Variety of Methods 
• Science investigations use diverse methods and do not 

always use the same set of procedures to obtain data. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A fetus fails to develop properly due to abnormalities in reproductive organ structure. 
• Male infertility is linked to disrupted anatomical structures such as varicoceles or damaged vas deferens. 
• Dissections reveal regional differences in tissue types and gland locations in the reproductive systems of mammals. 
• The organization of the female reproductive system changes across the menstrual cycle and pregnancy. 
• Structural differences between male and female reproductive systems affect gamete delivery and fertilization success. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.9.a: Plan and conduct an investigation to identify patterns of organization in the reproductive system. 
1. Identifying the Phenomenon to be Investigated 

A. Students describe the phenomenon under investigation, which includes the following idea: patterns of structural 
organization are related to the functions of specialized cells in the reproductive system. 

2. Identifying the Evidence to be Collected 
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A. Students describe the types of data that will be collected to provide evidence for patterned structures in the 
reproductive system (e.g., arrangement of follicles in the ovary, structure of seminiferous tubules, presence of hormone-secreting 
cells). 

3. Planning the Investigation 
A. In the investigation plan, students describe: 

• The system or region of the reproductive system to be studied (e.g., testes vs. ovaries, uterine lining vs. prostate gland); 
• Tools or technologies to collect data (e.g., microscope, histological slides, dissection, digital model); 
• Criteria for collecting data that will reveal patterns of anatomical organization; 
• Consideration of variables that might affect observed patterns (e.g., sex, age, stage of reproductive cycle); 
• The experimental procedure, the minimum number of different specimens that would allow generalization of results, 

the evidence derived from the data; and 
• Whether the investigation will be conducted individually or collaboratively. 

4. Collecting the Data 
A. Students collect and record relevant and sufficient data (qualitative and/or quantitative) to address the identified 
patterns. 
B. Students document their observations in structured formats (e.g., data tables, labeled reproductive system diagrams, 
annotated histological images). 

5. Using the Data to Identify Patterns 
A. Students organize and analyze data to identify and describe repeating or hierarchical patterns in the reproductive 
system (e.g., layered structure of the endometrium, organization of sperm-producing cells, hormone-producing structures). 
B. Students explain how these patterns in organization relate to function (e.g., follicular structure supports ovum maturation 
and hormone secretion; seminiferous tubule organization supports efficient sperm production). 

6. Refining the Design 
A. Students evaluate their investigation, including: 

• Assessment of the accuracy and precision of the data, as well as limitations (e.g., variation across individuals, difficulty 
observing hormone function, access to developmental stages) of the investigation, and make suggestions for 
refinement; and 

• Assessment of the ability of the data to support evidence-based conclusions about the relationship between structural 
patterns and reproductive function. 

B. If necessary, students refine the investigation plan to produce more generalizable data. 
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Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Planning and Carrying Out Investigations 

K-2 3-5 6-8 9-12 

Planning and Carrying Out 
Investigations in K–2 builds 
on prior experiences and 
progresses to... 

With guidance, plan and 
conduct an investigation in 
collaboration with peers 
(for K).  

Plan and conduct an 
investigation collaboratively 
to produce data to serve 
as the basis for evidence to 
answer a question. 

Evaluate different ways of 
observing and/or 
measuring a phenomenon 
to determine which way 
can answer a question. 

Make observations 
(firsthand or from media) 
and/or measurements to 

Planning and 
Carrying Out 
Investigations in 3–5 
builds on K–2 
experiences and 
progresses to... 

Plan and conduct an 
investigation 
collaboratively to 
produce data to 
serve as the basis for 
evidence, using fair 
tests in which 
variables are 
controlled and the 
number of trials 
considered. 

Evaluate appropriate 
methods and/or tools 
for collecting data. 

Make observations 
and/or 

Planning and Carrying Out 
Investigations in 6– 8 
builds on K–5 experiences 
and progresses to... 

Plan an investigation 
individually and 
collaboratively, and in the 
design: identify 
independent and 
dependent variables and 
controls, what tools are 
needed to do the 
gathering, how 
measurements will be 
recorded, and how many 
data are needed to 
support a claim.  

Conduct an investigation 
and/or evaluate and/or 
revise the experimental 
design to produce data to 
serve as the basis for 
evidence that meet the 

Planning and Carrying Out Investigations in 9-12 
builds on K–8 experiences and progresses to 
college or career experiences. 

Plan an investigation or test a design individually 
and collaboratively to produce data to serve as 
the basis for evidence as part of building and 
revising models, supporting explanations for 
phenomena, or testing solutions to problems. 
Consider possible variables or effects and 
evaluate the confounding investigation’s design 
to ensure variables are controlled.  

Plan and conduct an investigation individually 
and collaboratively to produce data to serve as 
the basis for evidence, and in the design: decide 
on types, how much, and accuracy of data 
needed to produce reliable measurements and 
consider limitations on the precision of the data 
(e.g., number of trials, cost, risk, time), and refine 
the design accordingly.  

Plan and conduct an investigation or test a 
design solution in a safe and ethical manner 
including considerations of environmental, 
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collect data that can be 
used to make comparisons.  

Make observations 
(firsthand or from media) 
and/or measurements of a 
proposed object or tool or 
solution to determine if it 
solves a problem or meets 
a goal.  

Make predictions based on 
prior experiences. 

measurements to 
produce data to 
serve as the basis for 
evidence for an 
explanation of a 
phenomenon or test 
a design solution.  

Make predictions 
about what would 
happen if a variable 
changes. 

goals of the investigation. 

Evaluate the accuracy of 
various methods for 
collecting data. 

Collect data to produce 
data to serve as the basis 
for evidence to answer 
scientific questions or test 
design solutions under a 
range of conditions. 

social, and personal impacts. 

Select appropriate tools to collect, record, 
analyze, and evaluate data. 

Make directional hypotheses that specify what 
happens to a dependent variable when an 
independent variable is manipulated.  

Manipulate variables and collect data about a 
complex model of a proposed process or system 
to identify failure points or improve performance 
relative to criteria for success or other variables. 

Crosscutting Concepts (CCCs): Patterns 

K-2 3-5 6-8 9-12 

Patterns in K–2 
builds on prior 
experiences 
and progresses 
to... 

Patterns in the 
natural and 
human 
designed 
world can be 
observed, used 

Patterns in 3–5 builds on 
K–2 experiences and 
progresses to... 

Similarities and 
differences in patterns 
can be used to sort, 
classify, communicate 
and analyze simple rates 
of change for natural 
phenomena and 

Patterns in 6– 8 builds on K–5 
experiences and progresses 
to... 

Macroscopic patterns are 
related to the nature of 
microscopic and atomic-level 
structure.  

Patterns in rates of change and 
other numerical relationships 
can provide information about 

Patterns in 9-12 builds on K–8 experiences and 
progresses to college or career experiences. 

Different patterns may be observed at each of the 
scales at which a system is studied and can provide 
evidence for causality in explanations of 
phenomena.  

Classifications or explanations used at one scale may 
fail or need revision when information from smaller or 
larger scales is introduced; thus requiring improved 
investigations and experiments.  
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to describe 
phenomena, 
and used as 
evidence. 

designed products.  

Patterns of change can 
be used to make 
predictions.  

Patterns can be used as 
evidence to support an 
explanation. 

natural and human designed 
systems. 

Patterns can be used to identify 
cause and effect relationships.  

Graphs, charts, and images 
can be used to identify 
patterns in data. 

Patterns of performance of designed systems can be 
analyzed and interpreted to reengineer and improve 
the system.  

Mathematical representations are needed to identify 
some patterns.  

Empirical evidence is needed to identify patterns. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior experiences 
and progresses to... 

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 

LS1.A in 3–5 
builds on K–2 
experiences and 
progresses to... 

Plants and 
animals have 
both internal and 
external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. 
An organism may consist of 
one single cell (unicellular) or 
many different numbers and 
types of cells (multicellular). 

Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their offspring. 

LS1.A in 9–12 builds on K–8 experiences and knowledge 
and progresses to... 

Systems of specialized cells within organisms help them 
perform the essential functions of life.  

All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain 
the instructions that code for the formation of proteins, 
which carry out most of the work of cells.  

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level.  
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have different parts 
(roots, stems, leaves, 
flowers, fruits) that 
help them survive 
and grow. 

Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the boundary 
that controls what enters and 
leaves the cell. 

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some range. 
Feedback mechanisms can encourage (through 
positive feedback) or discourage (negative feedback) 
what is going on inside the living system.  

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.2.1.a – Read, analyze, and evaluate informational text to demonstrate understanding. 
• LA.12.2.2.b – Evaluate information from multiple sources for relevance and accuracy. 

Mathematics Connections: 
• MA.HS.11.2 – Analyze and interpret data using appropriate statistical measures. 

Social Studies Connections: 
• SS.HS.4.1 – Analyze how environmental and technological changes have affected human health and medicine (e.g., 

reproductive technologies). 

Fine and Performing Arts Connections: 
• FA.12.2.1.b – Analyze anatomical features in visual representations for accuracy and design. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Testes, ovaries, uterus, vas deferens, fallopian tubes, cervix, prostate, epididymis, scrotum, endometrium, sperm, ovum, 
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fertilization, reproductive hormones, reproductive glands, secondary sex characteristics, menstrual cycle, gametes 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Plan an investigation that compares the structure of male and/or female reproductive organs or tissues (e.g., seminiferous 

tubules, ovarian follicles), identifying variables to be tested and controlled. 
• KSA2: Describe the types of qualitative and/or quantitative data (e.g., gamete development stages, epithelial lining structure, 

tissue layering) to be collected to reveal structural patterns. 
• KSA3: Identify appropriate tools, technologies, or methods (e.g., histological slides, models, digital imaging) for collecting and 

documenting reproductive system structures. 
• KSA4: Develop a detailed procedure for the investigation that ensures consistent and accurate data collection across 

reproductive structures or individuals. 
• KSA5: Determine which anatomical structures or developmental stages (e.g., follicular phases, stages of spermatogenesis) are 

required to make reliable generalizations about reproductive system organization. 
• KSA6: Collect and record relevant observations using structured tools (e.g., sketches, measurement tables, annotated images) 

to document visible patterns in reproductive anatomy. 
• KSA7: Analyze the data to identify repeated, developmental, or hierarchical structural patterns (e.g., cell arrangement in tubules 

or follicles, tissue layering). 
• KSA8: Revise the investigation design to improve accuracy, expand scope, or reduce error based on preliminary observations 

and limitations encountered. 
• KSA9: Explain how patterns of reproductive structure (e.g., compartmentalization, cyclical development) relate to functions 

such as gamete production, protection, and transport. 
• KSA10: Justify the claim that reproductive structures are organized to optimize timing, protection, and specialization by citing 

evidence of structural repetition and developmental patterns. 
• KSA11: Construct a labeled model or diagram of the reproductive system that illustrates key organizational patterns and explains 

their relationship to functional outcomes.

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.6.9 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the reproductive system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the reproductive system to its functional role in supporting and protecting the body, and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.9.b 

Develop and use a model to identify and describe the relationship between the structures and physiological processes of the 
reproductive system. Include spermatogenesis, oogenesis, and menstruation. 

NGSS Comparison: Builds on HS-LS1-2 

Other Indicators in this Standard 

SC.HSP.6.9.a, SC.HSP.6.9.c, SC.HSP.6.9.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Developing and Using Models:  
• Develop, revise, and/or use a model based on evidence 

to illustrate and/or predict the relationships between 
systems or between components of a system. 

Connections to the nature of science 

Science Models, Laws, Mechanisms, and Theories Explain 

Structure and Function:  
• The functions and properties of natural and designed 

objects and systems can be inferred from their overall 
structure, the way their components are shaped and used, 
and the molecular substructures of its various materials. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
Natural Phenomena 

• Models, mechanisms, and explanations collectively 
serve as tools in the development of a scientific theory. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Ovulation occurs on a predictable cycle because of interactions between reproductive organs and hormones. 
• Fertilization fails due to structural abnormalities in the fallopian tubes. 
• The placenta develops from specific interactions between maternal and fetal structures. 
• Semen composition changes due to dysfunction in accessory reproductive glands. 
• Hormonal birth control disrupts ovulation by altering feedback between reproductive organs and endocrine signals. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.9.b: Develop and use a model to identify and describe the relationship between the structures and physiological processes of 
the reproductive system. 
1. Components of the model 

A. Students develop a model in which they identify and describe the relevant parts (e.g., reproductive system, ovaries, 
testes, uterus, vas deferens, and their component tissues such as germinal epithelium, smooth muscle, and hormone-producing 
cells) and processes (e.g., gamete production, hormone regulation, fertilization, and preparation for embryonic development) 
of the reproductive system in multicellular organisms. 

2. Relationships 
A. In the model, students describe the relationships between components, including: 

• The functions of at least two major components of the reproductive system (e.g., ovaries and uterus; testes and 
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seminiferous tubules) in terms of contributions to the overall function of the reproductive system; 
• Ways the functions of different reproductive system components affect one another (e.g., how hormonal signals from 

the ovaries regulate uterine lining development; how the structure of the epididymis supports sperm maturation after 
production in the testes); and 

• The reproductive system’s function and how that relates both to the structural properties of its parts (e.g., folded 
uterine lining, coiled seminiferous tubules) and to the overall function of the organism (e.g., successful reproduction, 
maintenance of genetic continuity). 

3. Connections 
A. Students use the model to illustrate how interactions between components of the reproductive system (e.g., coordination 
of gamete production with hormonal cycles, interaction of reproductive structures for fertilization or support of pregnancy) 
provide specific functions such as reproduction, gamete transport, and hormone-mediated regulation in multicellular organisms. 
B. Students make a distinction between the accuracy of the model and the actual anatomical structures and physiological 
functions it represents within the reproductive system (e.g., simplification of hormonal feedback loops or exclusion of individual 
variation in reproductive anatomy). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Developing and Using Models 

K-2 3-5 6-8 9-12 

Developing and 
Using Models in K–
2 builds on prior 
experiences and 
progresses to... 

Distinguish 
between a model 
and the actual 
object, process, 

Developing and Using 
Models in 3–5 builds on 
K–2 experiences and 
progresses to... 

Identify limitations of 
models. 

Collaboratively 
develop and/or revise 

Developing and Using Models in 
6– 8 builds on K–5 experiences 
and progresses to... 

Evaluate limitations of a model 
for a proposed object or tool. 

Develop or modify a model—
based on evidence – to match 
what happens if a variable or 

Developing and Using Models in 9-12 builds on K–8 
experiences and progresses to college or career 
experiences. 

Evaluate merits and limitations of two different 
models of the same proposed tool, process, 
mechanism, or system in order to select or revise a 
model that best fits the evidence or design criteria.  

Design a test of a model to ascertain its reliability. 
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and/or events the 
model represents.  

Compare models 
to identify 
common features 
and differences. 

Develop and/or 
use a model to 
represent 
amounts, 
relationships, 
relative scales 
(bigger, smaller), 
and/or patterns in 
the natural and 
designed world(s). 

a model based on 
evidence that shows 
the relationships among 
variables for frequent 
and regular occurring 
events.  

Develop a model using 
an analogy, example, 
or abstract 
representation to 
describe a scientific 
principle or design 
solution.  

Develop and/or use 
models to describe 
and/or predict 
phenomena. 

component of a system is 
changed.  

Use and/or develop a model of 
simple systems with uncertain 
and less predictable factors.  

Develop and/or revise a model 
to show the relationships among 
variables, including those that 
are not observable but predict 
observable phenomena.  

Develop and/or use a model to 
predict and/or describe 
phenomena.  

Develop a model to describe 
unobservable mechanisms. 

Develop, revise, and/or use a model based on 
evidence to illustrate and/or predict the 
relationships between systems or between 
components of a system.  

Develop and/or use multiple types of models to 
provide mechanistic accounts and/or predict 
phenomena, and move flexibly between model 
types based on merits and limitations. 

Develop a complex model that allows for 
manipulation and testing of a proposed process or 
system.  

Develop and/or use a model (including 
mathematical and computational) to generate 
data to support explanations, predict 
phenomena, analyze systems, and/or solve 
problems. 

Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences and 
progresses to... 

Structure and 
Function in 3–5 builds 
on K–2 experiences 
and progresses to... 

Different materials 

Structure and Function in 6– 8 builds on 
K–5 experiences and progresses to... 

Complex and microscopic structures 
and systems can be visualized, modeled, 
and used to describe how their function 

Structure and Function in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Investigating or designing new systems or 
structures requires a detailed examination of 
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The shape and 
stability of 
structures of 
natural and 
designed objects 
are related to 
their function(s). 

have different 
substructures, which 
can sometimes be 
observed.  

Substructures have 
shapes and parts 
that serve functions. 

depends on the shapes, composition, 
and relationships among its parts; 
therefore, complex natural and 
designed structures/systems can be 
analyzed to determine how they 
function.  

Structures can be designed to serve 
particular functions by taking into 
account properties of different materials, 
and how materials can be shaped and 
used. 

the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
function and/or solve a problem.  

The functions and properties of natural and 
designed objects and systems can be 
inferred from their overall structure, the way 
their components are shaped and used, and 
the molecular substructures of its various 
materials 

Disciplinary Core Ideas (DCIs): LS1.A: Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds on 
prior experiences and 
progresses to... 

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 

LS1.A in 3–5 builds 
on K–2 experiences 
and progresses to... 

Plants and animals 
have both internal 
and external 
structures that serve 
various functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 experiences 
and knowledge and progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be 
said to be alive. An organism may 
consist of one single cell (unicellular) or 
many different numbers and types of 
cells (multicellular). 

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 

LS1.A in 9–12 builds on K–8 experiences 
and knowledge and progresses to... 

Systems of specialized cells within 
organisms help them perform the essential 
functions of life. 

All cells contain genetic information in the 
form of DNA molecules. Genes are 
regions in the DNA that contain the 
instructions that code for the formation of 
proteins, which carry out most of the work 
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food, water and air. 
Plants also have 
different parts (roots, 
stems, leaves, flowers, 
fruits) that help them 
survive and grow. 

information to their offspring.  

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves 
the cell. 

of cells.  

Multicellular organisms have a 
hierarchical structural organization, in 
which any one system is made up of 
numerous parts and is itself a component 
of the next level.  

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.4.1.a – Utilize various media and formats to create and present information. 
• LA.12.1.6.i – Acquire and use domain-specific vocabulary to communicate effectively. 

Mathematics Connections: 
• MA.HS.11.4 – Use functions to model relationships between quantities (e.g., hormone levels and menstrual cycle phases). 

Social Studies Connections: 
• SS.HS.4.1 – Examine how medical advances have affected human reproductive health. 

Fine and Performing Arts Connections: 
• FA.12.2.1.a – Use anatomical understanding in figure drawing or modeling (e.g., reproductive systems in scientific illustration). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
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• Ovary, uterus, endometrium, fallopian tubes, cervix, testes, vas deferens, epididymis, prostate, seminal vesicle, sperm, egg, 
fertilization, ovulation, implantation, menstruation, placenta, hormone, estrogen, progesterone, testosterone, luteinizing 
hormone, follicle-stimulating hormone 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify and label the major components of the reproductive system (e.g., testes, ovaries, uterus, vas deferens, fallopian 

tubes, associated glands) within a conceptual or physical model. 
• KSA2: Describe the physiological processes associated with the reproductive system (e.g., gamete production, hormone 

secretion, fertilization, implantation) and match each process to the appropriate structural component in the model. 
• KSA3: Construct or modify a model to include interactions between key reproductive structures (e.g., ovaries and uterine lining, 

testes and seminal vesicles) and show how those interactions contribute to reproductive function. 
• KSA4: Explain how the structure of at least two reproductive system components (e.g., seminiferous tubules for sperm production, 

ciliated fallopian tubes for gamete transport) supports their respective physiological functions. 
• KSA5: Illustrate in the model how the functions of different reproductive components affect one another (e.g., how hormonal 

signals from the pituitary regulate follicle maturation or how sperm transport depends on accessory glands). 
• KSA6: Describe how the coordinated activity of multiple reproductive structures (e.g., hypothalamus, gonads, and reproductive 

tract) contributes to system-level functions such as fertilization, gestation, or hormone regulation. 
• KSA7: Distinguish between the features of the model and the actual biological system by identifying limitations or simplifications 

(e.g., exclusion of feedback loops, idealized gamete transport). 
• KSA8: Justify the inclusion of specific components and their arrangements in the model based on their contributions to 

reproductive success or function. 
• KSA9: Revise the model to improve accuracy, clarity, or completeness based on new research, peer feedback, or instructional 

goals. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.6.9 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the reproductive system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the reproductive system to its functional role in supporting and protecting the body, and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.9.c 

Obtain, evaluate and communicate evidence that feedback mechanisms in the reproductive system help maintain homeostasis.  

NGSS Comparison: Builds on HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.9.a, SC.HSP.6.9.b, SC.HSP.6.9.d 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Obtaining, Evaluating, and Communicating Information:  
• Compare, integrate and evaluate sources of information 

presented in different media or formats (e.g., visually, 
quantitatively) as well as in words in order to address a 
scientific question or solve a problem. 

Connections to the nature of science 
• A scientific theory is a substantiated explanation of some 

aspect of the natural world, based on a body of facts that 

Stability and Change:  
• Feedback (negative or positive) can stabilize or 

destabilize a system. 

 

 

 



 SC.HSP.6.9.c 295 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
has been repeatedly confirmed through observation and 
experiment, and the science community validates each 
theory before it is accepted. If new evidence is discovered 
that the theory does not accommodate, the theory is 
generally modified in light of this new evidence. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Investigating or designing new systems or structures requires a detailed examination of the properties of different materials, the 

structures of different components, and connections of components to reveal its function and/or solve a problem. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Menstrual cycle regulation is disrupted by hormonal imbalances, leading to irregular cycles or amenorrhea. 
• Birth control pills alter feedback mechanisms to prevent ovulation. 
• High stress or excessive exercise suppresses reproductive hormones through feedback loops in the hypothalamic-pituitary-

gonadal (HPG) axis. 
• During pregnancy, hormonal feedback ensures uterine conditions support fetal development. 
• Disorders such as polycystic ovary syndrome (PCOS) reflect failures in hormonal feedback control. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.9.c: Obtain, evaluate, and communicate information that feedback systems in the reproductive system help maintain 
homeostasis. 
1. Obtaining Information 

A. Students gather information from reliable, grade-level-appropriate sources (e.g., textbooks, peer-reviewed articles, 
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reputable medical and science websites) that describe feedback mechanisms in the reproductive system—such as the 
hypothalamic-pituitary-gonadal (HPG) axis regulating estrogen, progesterone, and testosterone levels. 
B. Students integrate and compare information presented in multiple formats, such as hormone level graphs across the 
menstrual cycle, diagrams of endocrine signaling pathways, photos of histological changes in reproductive tissues, and textual 
descriptions of puberty or pregnancy-related hormonal feedback. 

2. Evaluating Information 
A. Students assess the scientific accuracy and credibility of sources and identify where they converge or diverge in 
explaining feedback mechanisms—such as negative feedback of testosterone on LH/FSH release or the positive feedback loop 
that triggers ovulation. 
B. Students explain how the information is relevant to maintaining homeostasis in reproductive health, such as how 
feedback maintains hormonal balance during the menstrual cycle, prevents overproduction of reproductive hormones, or 
regulates sperm production. Students relate this to phenomena like fertility, menopause, or puberty. 

3. Communicating Information 
A. Communication style and format 

• Students present their findings using at least two communication formats—for example, a written explanation of the 
HPG axis supported by a graph showing hormonal fluctuations or a visual flowchart of negative and positive 
feedback during the menstrual cycle alongside a verbal explanation. 

• Students organize and deliver content in a way that is scientifically accurate, audience-appropriate, and clearly 
communicates the roles of specific structures and hormones in maintaining reproductive balance. 

B. Connecting the Disciplinary Core Ideas and Crosscutting Concepts 
• Students explicitly connect LS1.A (how the structure and function of reproductive organs and endocrine glands 

enable hormonal regulation) with Stability and Change (how feedback mechanisms maintain a stable internal 
reproductive environment or enable transitions such as ovulation or gestation). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Obtaining, Evaluating, and Communicating Information 
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Obtaining, Evaluating, 
and Communicating 
Information in K–2 
builds on prior 
experiences and 
progresses to... 

Read grade-
appropriate texts 
and/or use media to 
obtain scientific and/or 
technical information 
to determine patterns 
in and/or evidence 
about the natural and 
designed world(s). 

Describe how specific 
images (e.g., a 
diagram showing how 
a machine works) 
support a scientific or 
engineering idea. 

Obtain information 
using various texts, text 
features (e.g., 
headings, tables of 
contents, glossaries, 
electronic menus, 

Obtaining, Evaluating, and 
Communicating 
Information in 3–5 builds on 
K–2 experiences and 
progresses to... 

Read and comprehend 
grade-appropriate 
complex texts and/or other 
reliable media to 
summarize and obtain 
scientific and technical 
ideas and describe how 
they are supported by 
evidence.  

Compare and/or combine 
across complex texts 
and/or other reliable media 
to support the engagement 
in other scientific and/or 
engineering practices. 

Combine information in 
written text with that 
contained in corresponding 
tables, diagrams, and/or 
charts to support the 
engagement in other 
scientific and/or 

Obtaining, Evaluating, and 
Communicating Information in 6– 8 
builds on K–5 experiences and 
progresses to... 

Critically read scientific texts adapted 
for classroom use to determine the 
central ideas and/or obtain scientific 
and/or technical information to 
describe patterns in and/or evidence 
about the natural and designed 
world(s). 

Critically read scientific texts adapted 
for classroom use to determine the 
central ideas and/or obtain scientific 
and/or technical information to 
describe patterns in and/or evidence 
about the natural and designed 
world(s). 

Integrate qualitative and/or 
quantitative scientific and/or technical 
information in written text with that 
contained in media and visual displays 
to clarify claims and findings. 

Gather, read, synthesize information 
from multiple appropriate sources and 
assess the credibility, accuracy, and 

Obtaining, Evaluating, and 
Communicating Information in 9-
12 builds on K–8 experiences and 
progresses to college or career 
experiences. 

Critically read scientific literature 
adapted for classroom use to 
determine the central ideas or 
conclusions and/or to obtain 
scientific and/or technical 
information to summarize complex 
evidence, concepts, processes, or 
information presented in a text by 
paraphrasing them in simpler but 
still accurate terms. 

Compare, integrate and evaluate 
sources of information presented 
in different media or formats (e.g., 
visually, quantitatively) as well as in 
words in order to address a 
scientific question or solve a 
problem. 

Gather, read, and evaluate 
scientific and/or technical 
information from multiple 
authoritative sources, assessing the 
evidence and usefulness of each 



 SC.HSP.6.9.c 298 

K-2 3-5 6-8 9-12 

icons), and other 
media that will be 
useful in answering a 
scientific question 
and/or supporting a 
scientific claim. 

engineering practices. 

Obtain and combine 
information from books 
and/or other reliable media 
to explain phenomena or 
solutions to a design 
problem. 

possible bias of each publication and 
methods used, and describe how they 
are supported or not supported by 
evidence. 

Evaluate data, hypotheses, and/or 
conclusions in scientific and technical 
texts in light of competing information 
or accounts. 

source.  

Evaluate the validity and reliability 
of and/or synthesize multiple 
claims, methods, and/or designs 
that appear in scientific and 
technical texts or media reports, 
verifying the data when possible. 

Crosscutting Concepts (CCCs): Structure and Function 

K-2 3-5 6-8 9-12 

Structure and 
Function in K–2 
builds on prior 
experiences 
and progresses 
to... 

The shape and 
stability of 
structures of 
natural and 
designed 
objects are 
related to their 
function(s). 

Structure and 
Function in 3–5 builds 
on K–2 experiences 
and progresses to... 

Different materials 
have different 
substructures, which 
can sometimes be 
observed.  

Substructures have 
shapes and parts 
that serve functions. 

Structure and Function in 6– 8 builds on K–5 
experiences and progresses to... 

Complex and microscopic structures and 
systems can be visualized, modeled, and 
used to describe how their function 
depends on the shapes, composition, and 
relationships among its parts; therefore, 
complex natural and designed 
structures/systems can be analyzed to 
determine how they function.  

Structures can be designed to serve 
particular functions by taking into account 
properties of different materials, and how 

Structure and Function in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Investigating or designing new systems or 
structures requires a detailed examination of 
the properties of different materials, the 
structures of different components, and 
connections of components to reveal its 
function and/or solve a problem.  

The functions and properties of natural and 
designed objects and systems can be 
inferred from their overall structure, the way 
their components are shaped and used, and 
the molecular substructures of its various 
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materials can be shaped and used. materials. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

 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, 

LS1.A in 3–5 
builds on K–2 
experiences and 
progresses to... 

Plants and 
animals have 
both internal 
and external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction. 

LS1.A in 6– 8 builds on K–5 experiences 
and knowledge and progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be said 
to be alive. An organism may consist of 
one single cell (unicellular) or many 
different numbers and types of cells 
(multicellular).  

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring.  

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves the 
cell. 

In multicellular organisms, the body is a 
system of multiple interacting subsystems. 
These subsystems are groups of cells that 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms 
help them perform the essential functions of life. 

All cells contain genetic information in the form 
of DNA molecules. Genes are regions in the 
DNA that contain the instructions that code for 
the formation of proteins, which carry out most 
of the work of cells. 

Multicellular organisms have a hierarchical 
structural organization, in which any one system 
is made up of numerous parts and is itself a 
component of the next level.  

Feedback mechanisms maintain a living 
system’s internal conditions within certain limits 
and mediate behaviors, allowing it to remain 
alive and functional even as external conditions 
change within some range. Feedback 
mechanisms can encourage (through positive 
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fruits) that help 
them survive and 
grow.  

work together to form tissues and organs 
that are specialized for particular body 
functions. 

feedback) or discourage (negative feedback) 
what is going on inside the living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.1.6.i – Acquire and use domain-specific vocabulary to communicate effectively. 
• LA.12.4.2.a – Participate in collaborative discussions, expressing ideas clearly and building on others’ ideas. 
• LA.12.2.1.a – Write informative/explanatory texts to examine and convey complex ideas. 

Mathematics Connections: 
• MA.HS.11.3 – Interpret rates of change (e.g., hormone levels over time). 
• MA.HS.12.5 – Analyze real-world data sets (e.g., hormone fluctuations during menstrual cycles). 

Social Studies Connections: 
• SS.HS.4.3 – Evaluate how access to reproductive healthcare and education influences societal health and behavior. 

Fine and Performing Arts Connections: 
• FA.12.2.1.c – Create visuals that communicate scientific processes, such as hormonal feedback in reproductive physiology. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Homeostasis, feedback mechanism, negative feedback, positive feedback, hypothalamus, pituitary gland, gonads, estrogen, 

progesterone, testosterone, follicle-stimulating hormone, luteinizing hormone, ovulation, menstrual cycle, implantation, 
pregnancy, puberty, menopause 
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Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Locate and select reliable, grade-appropriate scientific sources (e.g., physiology texts, academic databases, scientific 

videos) that describe feedback mechanisms in the urinary system (e.g., fluid regulation, electrolyte balance, pH control). 
• KSA2: Interpret information from multiple formats (e.g., diagrams of nephron function, hormone signaling pathways, graphs of 

urine output in response to hydration changes) that illustrate urinary regulation processes. 
• KSA3: Synthesize information on how internal conditions such as blood osmolarity, blood pressure, or pH trigger feedback 

responses involving structures like nephrons and hormones like ADH and aldosterone. 
• KSA4: Assess the reliability and accuracy of sources that explain urinary system regulation (e.g., comparing medical research 

articles to general health websites). 
• KSA5: Identify similarities and differences in how different sources explain feedback loops related to fluid retention, sodium 

balance, or acid-base homeostasis. 
• KSA6: Explain how feedback mechanisms involving kidney function and hormonal control help maintain internal stability under 

conditions such as dehydration, high salt intake, or acidosis. 
• KSA7: Apply concepts of urinary feedback regulation to real-world contexts such as kidney disease, high-altitude adaptation, or 

the effects of diuretic medications. 
• KSA8: Present findings using at least two formats (e.g., a written report supported by a labeled diagram of hormonal feedback in 

the nephron, or a multimedia presentation with narrated visuals of urinary regulation). 
• KSA9: Use clear scientific language and visual representations to explain how the urinary system detects and responds to internal 

changes to maintain fluid and chemical balance. 
• KSA10: Explain how the structure and function of urinary system components enable feedback-regulated processes that stabilize 

internal conditions such as water balance, pH, and ion concentrations. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.6.9 Gather, analyze, and communicate evidence of the relationship between the 
structures and physiological processes of the reproductive system. 

How do body systems aid in support, protection, and movement as well as in maintaining homeostasis?  

Students relate the structure of the reproductive system to its functional role in supporting and protecting the body and maintaining 
homeostasis. 

Indicator Code: SC.HSP.6.9.d 

Engage in arguments from evidence to support claims about the causes of dysfunction in the reproductive system. Evidence could 
include data obtained from case studies.  

NGSS Comparison: Builds on HS-LS1-1 and HS-LS1-3 

Other Indicators in this Standard 

SC.HSP.6.9.a, SC.HSP.6.9.b, SC.HSP.6.9.c 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Engaging in Argument from Evidence:  
• Construct, use, and/or present an oral and written 

argument or counterarguments based on data and 
evidence. 

Connections to the nature of science 

Scientific Knowledge is Based on Empirical Evidence 

Cause and Effect:  
• Cause and effect relationships can be suggested and 

predicted for complex natural and human designed 
systems by examining what is known about smaller scale 
mechanisms within the system. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
• Science arguments are strengthened by multiple lines of 

evidence supporting a single explanation. 

 

Disciplinary Core Idea (DCI) 

LS1.A: Structure and Function 
• Systems of specialized cells within organisms help them perform the essential functions of life. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A patient presents with infertility, and hormone testing reveals elevated FSH and low estrogen levels—what might be the 

underlying cause? 
• A case study shows disrupted ovulation and irregular menstruation in an individual with polycystic ovary syndrome (PCOS). 
• Testicular dysfunction is linked to reduced testosterone and sperm count following exposure to environmental toxins. 
• Hormonal contraception alters the menstrual cycle by interfering with natural feedback loops. 
• Delayed puberty occurs in a teenager due to hypothalamic or pituitary dysfunction. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.6.9.d: Engage in arguments from evidence to support claims about the causes of dysfunction in the reproductive system. 
1. Identifying the given claims or design solutions 

A. Students identify the given claims, explanations, or design solutions to be evaluated, supported, or refuted with 
argumentation, such as: 

• “Hormonal imbalance disrupts normal reproductive cycles and fertility.” 
• “Structural abnormalities or obstructions in reproductive organs lead to dysfunction.” 
• “Genetic mutations affecting gamete production cause infertility or developmental issues.” 
• “Feedback disruption between the hypothalamus, pituitary gland, and gonads leads to reproductive system failure.” 

2. Identifying scientific evidence 
A. Students identify multiple lines of scientific evidence that is relevant to a particular scientific question or problem, such as: 
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• Hormone level profiles (e.g., FSH, LH, estrogen, testosterone) in individuals with reproductive disorders; 
• Ultrasound or imaging data showing polycystic ovaries, blocked fallopian tubes, or testicular abnormalities; 
• Histological evidence of disrupted gametogenesis; 
• Case studies of endocrine disorders affecting menstruation, ovulation, or sperm production. 

B. Students explain how the evidence supports a cause-and-effect relationship between disruption of reproductive 
structures or regulation and system-level dysfunction (e.g., infertility, cycle irregularity, failure to conceive). 

3. Evaluating and critiquing evidence: identification of the strength of the evidence used to support an argument 
A. Students assess the validity, reliability, strengths, and weaknesses of the chosen evidence along with its ability to support 
logical and reasonable arguments., considering: 

• Whether the evidence demonstrates a direct causal link between structural, genetic, or hormonal disruption and 
reproductive outcomes 

• Whether the data include relevant system-level consequences such as altered reproductive cycles or gamete viability 
• The extent to which evidence aligns with accepted biological models of reproductive system structure and regulation 

4. Reasoning/synthesis: synthesizing the evidence logically and connecting to phenomena 
A. Students synthesize the evidence logically and make explicit connections to known scientific theories or models, such as: 

• Hormonal feedback loops involving the hypothalamus, pituitary, and gonads 
• Gametogenesis processes (e.g., spermatogenesis, oogenesis) and their dependencies 
• Structural relationships between organs (e.g., oviducts, uterus, vas deferens) and reproductive function 

B. Students develop an argument that explicitly supports or refutes the given claim using the evidence and known scientific 
information, clearly connecting how structural or regulatory disruptions (e.g., low LH levels, blocked fallopian tubes) result in 
reproductive dysfunction (e.g., infertility, miscarriage, irregular menstruation). 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Engaging in Argument from Evidence 

K-2 3-5 6-8 9-12 

Engaging in Argument from 
Evidence in K–2 builds on 
prior experiences and 

Engaging in Argument from 
Evidence in 3–5 builds on K–2 
experiences and progresses 

Engaging in Argument from 
Evidence in 6– 8 builds on K–
5 experiences and 

Engaging in Argument from Evidence 
in 9-12 builds on K–8 experiences and 
progresses to college or career 
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progresses to... 

Identify arguments that are 
supported by evidence.  

Distinguish between 
explanations that account 
for all gathered evidence 
and those that do not.  

Analyze why some evidence 
is relevant to a scientific 
question and some is not.  

Distinguish between opinions 
and evidence in one’s own 
explanations. 

Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell 
the main points of the 
argument. 

Construct an argument with 
evidence to support a claim. 

to... 

Compare and refine 
arguments based on an 
evaluation of the evidence 
presented.  

Distinguish among facts, 
reasoned judgment based 
on research findings, and 
speculation in an 
explanation. 

Respectfully provide and 
receive critiques from peers 
about a proposed 
procedure, explanation or 
model by citing relevant 
evidence and posing 
specific questions. 

Construct and/or support an 
argument with evidence, 
data, and/or a model.  

Use data to evaluate claims 
about cause and effect. 

progresses to... 

Compare and critique two 
arguments on the same 
topic and analyze whether 
they emphasize similar or 
different evidence and/or 
interpretations of facts. 

Respectfully provide and 
receive critiques about one’s 
explanations, procedures, 
models and questions by 
citing relevant evidence and 
posing and responding to 
questions that elicit pertinent 
elaboration and detail. 

Construct, use, and/or 
present an oral and written 
argument supported by 
empirical evidence and 
scientific reasoning to 
support or refute an 
explanation or a model for a 
phenomenon or a solution to 
a problem. 

experiences. 

Compare and evaluate competing 
arguments or design solutions in light 
of currently accepted explanations, 
new evidence, limitations (e.g., trade-
offs), constraints, and ethical issues.  

Evaluate the claims, evidence, 
and/or reasoning behind currently 
accepted explanations or solutions to 
determine the merits of arguments. 

Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence and 
challenging ideas and conclusions, 
responding thoughtfully to diverse 
perspectives, and determining what 
additional information is required to 
resolve contradictions. 

Construct, use, and/or present an oral 
and written argument or 
counterarguments based on data 
and evidence. 

 

 



 SC.HSP.6.9.d 306 

Crosscutting Concepts (CCCs): Cause and Effect 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Events have causes 
that generate 
observable 
patterns. 

Simple tests can be 
designed to gather 
evidence to 
support or refute 
student ideas 
about causes. 

Cause and Effect in 
3–5 builds on K–2 
experiences and 
progresses to... 

Cause and effect 
relationships are 
routinely identified, 
tested, and used to 
explain change.  

Events that occur 
together with 
regularity might or 
might not be a 
cause-and-effect 
relationship. 

Cause and Effect in 6– 8 builds on 
K–5 experiences and progresses 
to... 

Relationships can be classified as 
causal or correlational, and 
correlation does not necessarily 
imply causation. 

Cause and effect relationships may 
be used to predict phenomena in 
natural or designed systems. 

Phenomena may have more than 
one cause, and some cause-and-
effect relationships in systems can 
only be described using probability. 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or career 
experiences. 

Empirical evidence is required to differentiate 
between cause and correlation and make claims 
about specific causes and effects.  

Cause and effect relationships can be suggested 
and predicted for complex natural and human 
designed systems by examining what is known 
about smaller scale mechanisms within the 
system.  

Systems can be designed to cause a desired 
effect.  

Changes in systems may have various causes that 
may not have equal effects. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds on 
prior experiences 
and progresses to... 

LS1.A in 3–5 builds 
on K–2 
experiences and 
progresses to... 

LS1.A in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms help 
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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 
and grow. 

Plants and animals 
have both internal 
and external 
structures that 
serve various 
functions in growth, 
survival, behavior, 
and reproduction. 

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. An 
organism may consist of one 
single cell (unicellular) or many 
different numbers and types of 
cells (multicellular).  

 Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic information 
to their offspring.  

 Within cells, special structures 
are responsible for particular 
functions, and the cell 
membrane forms the boundary 
that controls what enters and 
leaves the cell. 

them perform the essential functions of life. 

All cells contain genetic information in the form of 
DNA molecules. Genes are regions in the DNA that 
contain the instructions that code for the formation 
of proteins, which carry out most of the work of cells. 

Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next 
level.  

Feedback mechanisms maintain a living system’s 
internal conditions within certain limits and mediate 
behaviors, allowing it to remain alive and functional 
even as external conditions change within some 
range. Feedback mechanisms can encourage 
(through positive feedback) or discourage 
(negative feedback) what is going on inside the 
living system. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.1.6.e – Analyze the development of reasoning and evidence in arguments. 
• LA.12.3.1.b – Demonstrate civil discourse and reasoning during discussions and debates. 
• LA.12.2.1.d – Use evidence to develop and support a well-structured argument in writing. 

Mathematics Connections: 
• MA.HS.11.1 – Interpret and analyze real-world data (e.g., hormone levels over time). 
• MA.HS.12.3 – Use graphs and models to represent quantitative patterns in medical case studies. 
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Social Studies Connections: 
• SS.HS.4.2 – Analyze how personal and societal health decisions are influenced by scientific knowledge and reasoning. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• Reproductive system, dysfunction, infertility, polycystic ovary syndrome, testicular failure, hormone imbalance, feedback loop, 

hypothalamus, pituitary gland, gonads, estrogen, testosterone, follicle-stimulating hormone, luteinizing hormone, puberty, 
menopause, contraception, case study, diagnosis 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify claims that propose specific causes of reproductive system dysfunction, such as hormonal imbalance, structural 

abnormalities, blocked ducts, or impaired gametogenesis. 
• KSA2: Describe the structure and function of key reproductive organs and regulatory components (e.g., testes, ovaries, uterus, 

hormone-secreting glands) to explain how their disruption may result in reproductive failure. 
• KSA3: Identify multiple sources of scientific evidence (e.g., hormonal panels, imaging, fertility data) that can be used to support 

or refute a claim about reproductive system dysfunction. 
• KSA4: Explain how disruptions in regulatory pathways, hormone levels, or tissue structure cause observed system-level outcomes 

such as infertility, irregular menstruation, or miscarriage. 
• KSA5: Assess whether the presented evidence supports a direct and plausible causal relationship between the identified 

disruption and the reproductive outcome. 
• KSA6: Evaluate the strength and limitations of the evidence, considering its origin (e.g., case studies, controlled trials), scope, 

and whether it supports structure–function claims. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA7: Critique the reliability of the evidence by determining whether it aligns with established biological models of reproduction 
(e.g., hormonal feedback loops, gamete production). 

• KSA8: Distinguish between correlational evidence (e.g., delayed conception associated with high cortisol) and causal 
explanations (e.g., elevated cortisol disrupts hypothalamic-pituitary-gonadal signaling). 

• KSA9: Synthesize evidence from multiple sources (e.g., lab results, imaging, fertility tracking) to support or challenge a claim 
about reproductive dysfunction. 

• KSA10: Apply system models (e.g., endocrine signaling, ovulatory cycle, sperm production) to explain how a given disruption 
produces the observed outcome. 

• KSA11: Construct an argument that uses evidence and reasoning to support or refute a claim about the cause of dysfunction in 
the reproductive system.
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Topic Code: SC.HSP.17 Engineering in Health Sciences 
Standard Code: SC.HSP.17.1 Gather, analyze, and communicate evidence of the connection between 
health science careers and engineering.  

How are engineering principles applied to solve real-world problems in medicine, healthcare, and human biology? 

Students will investigate how engineering, design, and technology are used to improve human health. The focus is on understanding 
how biology, medicine, and engineering intersect. 

Indicator Code: SC.HSP.17.1.a 

Obtain, evaluate, and communicate information related to health science careers and the various roles they fulfill within the health 
care system. Examples include researcher, bio-medical engineer, medical professional, technician, manufacturer and distributor, 
administrator, and data storage and security professional. 

NGSS Comparison: None 

Other Indicators in this Standard 

SC.HSP.17.1.b, SC.HSP.17.1.c 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Obtaining, Evaluating, and Communicating Information:  
• Critically read scientific literature adapted for classroom 

use to determine the central ideas or conclusions and/or to 
obtain scientific and/or technical information to summarize 
complex evidence, concepts, processes, or information 

Systems and System Models:  
• Systems can be designed to do specific tasks. 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
presented in a text by paraphrasing them in simpler but still 
accurate terms. 

• Communicate scientific and/or technical information or 
ideas (e.g. about phenomena and/or the process of 
development and the design and performance of a 
proposed process or system) in multiple formats (including 
orally, graphically, textually, and mathematically). 

 

Disciplinary Core Idea (DCI) 

Connections to Engineering, Technology, and Applications of Science 

ETS2.A: Interdependence of Science, Engineering, and Technology 
• Science and engineering complement each other in the cycle known as research and development (R&D). 
• Many R&D projects may involve scientists, engineers, and others with wide ranges of expertise. 

Supporting DCI: ETS1.A Defining and Delimiting Engineering Problems 
• Humanity faces major global challenges today, such as the need for supplies of clean water and food or for energy sources 

that minimize pollution, which can be addressed through engineering. These global challenges also may have manifestations 
in local communities.  

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• The development of a new medical device required collaboration between engineers, researchers, and clinicians. 
• The COVID-19 pandemic exposed the complex coordination required across medical professionals, logistics managers, and 

data analysts. 
• Advances in AI-assisted diagnostics raise questions about the evolving roles of data science and human judgment in health 

care. 
• Pandemic – Board Game 
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Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.17.1.a: Obtain, evaluate, and communicate information related to health science careers and the various roles they fulfill within 
the health care system. 
1. Obtaining Information 

A. Students locate and select information from reliable, age-appropriate sources (e.g., professional organization websites, 
workforce data, academic articles, health care system maps) that describe roles in the health science field, including 
researchers, engineers, technicians, providers, administrators, and data security professionals. 
B. Students use and compare information from a variety of source types and formats (e.g., job growth charts, system 
diagrams, interviews, salary tables, educational pathway maps) to understand how these roles function and interact within the 
health care system. 

2. Evaluating Information 
A. Students evaluate the credibility of career-related information by identifying the source type (e.g., government, 
professional, commercial), author expertise, publication date, and alignment with other evidence. 
B. Students identify how information about health science careers explains the operation and efficiency of the health care 
system as a whole, including how each career contributes to solving health care challenges or optimizing system performance. 

3. Communicating Information 
A. Communication style and format 

• Students create and present synthesized information using at least two formats (e.g., written summary, career 
infographic, flowchart of professional roles, oral presentation, annotated diagram of the health care system). 

• Students use communication that is clear and effective with the intended audience(s) 
B. Connecting the Disciplinary Core Ideas (DCIs) and the Crosscutting Concepts (CCC) 

• Students explicitly describe how each career interacts with others as part of an interconnected system, and how 
professionals contribute unique skills and problem-solving strategies to meet patient needs, improve health outcomes, 
or manage data and resources. 

Critical Background Knowledge 

Grade Band Progressions:  
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Science and Engineering Practices (SEPs): Obtaining, evaluating, and communicating Information 

K-2 3-5 6-8 9-12 

Obtaining, Evaluating 
and Communicating 
Information in K–2 builds 
on prior experiences and 
progresses to... 

Read grade-appropriate 
texts and/or use media 
to obtain scientific 
and/or technical 
information to determine 
patterns in and/or 
evidence about the 
natural and designed 
world(s). 

Describe how specific 
images (e.g., a diagram 
showing how a machine 
works) support a scientific 
or engineering idea. 

Obtain information using 
various texts, text features 
(e.g., headings, tables of 
contents, glossaries, 
electronic menus, icons), 
and other media that will 

Obtaining, Evaluating and 
Communicating Information in 
3–5 builds on K–2 experiences 
and progresses to... 

Read and comprehend 
grade-appropriate complex 
texts and/or other reliable 
media to summarize and 
obtain scientific and 
technical ideas and describe 
how they are supported by 
evidence.  

Compare and/or combine 
across complex texts and/or 
other reliable media to 
support the engagement in 
other scientific and/or 
engineering practices. 

Combine information in 
written text with that 
contained in corresponding 
tables, diagrams, and/or 
charts to support the 
engagement in other 
scientific and/or engineering 

Obtaining, Evaluating and 
Communicating Information in 
6– 8 builds on K–5 experiences 
and progresses to... 

Critically read scientific texts 
adapted for classroom use to 
determine the central ideas 
and/or obtain scientific and/or 
technical information to 
describe patterns in and/or 
evidence about the natural 
and designed world(s). 

Integrate qualitative and/or 
quantitative scientific and/or 
technical information in written 
text with that contained in 
media and visual displays to 
clarify claims and findings. 

Gather, read, synthesize 
information from multiple 
appropriate sources and 
assess the credibility, 
accuracy, and possible bias of 
each publication and 
methods used, and describe 

Obtaining, Evaluating and 
Communicating Information in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Critically read scientific literature 
adapted for classroom use to 
determine the central ideas or 
conclusions and/or to obtain scientific 
and/or technical information to 
summarize complex evidence, 
concepts, processes, or information 
presented in a text by paraphrasing 
them in simpler but still accurate terms. 

Compare, integrate and evaluate 
sources of information presented in 
different media or formats (e.g., 
visually, quantitatively) as well as in 
words in order to address a scientific 
question or solve a problem. 

Gather, read, and evaluate scientific 
and/or technical information from 
multiple authoritative sources, 
assessing the evidence and usefulness 
of each source.  



 SC.HSP.17.1.a 314 

K-2 3-5 6-8 9-12 

be useful in answering a 
scientific question and/or 
supporting a scientific 
claim. 

Communicate 
information or design 
ideas and/or solutions 
with others in oral and/or 
written forms using 
models, drawings, writing, 
or numbers that provide 
detail about scientific 
ideas, practices, and/or 
design ideas. 

practices 

Obtain and combine 
information from books 
and/or other reliable media to 
explain phenomena or 
solutions to a design problem. 

Communicate scientific 
and/or technical information 
orally and/or in written 
formats, including various 
forms of media and may 
include tables, diagrams, and 
charts. 

how they are supported or not 
supported by evidence.  

Evaluate data, hypotheses, 
and/or conclusions in scientific 
and technical texts in light of 
competing information or 
accounts. 

Communicate scientific 
and/or technical information 
(e.g. about a proposed 
object, tool, process, system) 
in writing and/or through oral 
presentations. 

Evaluate the validity and reliability of 
and/or synthesize multiple claims, 
methods, and/or designs that appear 
in scientific and technical texts or 
media reports, verifying the data when 
possible. 

Communicate scientific and/or 
technical information or ideas (e.g. 
about phenomena and/or the process 
of development and the design and 
performance of a proposed process or 
system) in multiple formats (including 
orally, graphically, textually, and 
mathematically). 

Crosscutting Concepts (CCCs): Systems and System Models 

K-2 3-5 6-8 9-12 

Systems and 
Systems Models 
in K–2 builds on 
prior 
experiences and 
progresses to... 

Objects and 
organisms can 

Systems and 
Systems Models in 3–
5 builds on K–2 
experiences and 
progresses to... 

A system is a group 
of related parts that 
make up a whole 

Systems and Systems Models in 
6– 8 builds on K–5 experiences 
and progresses to... 

Systems may interact with other 
systems; they may have sub-
systems and be a part of larger 
complex systems.  

Systems and Systems Models in 9-12 builds on K–8 
experiences and progresses to college or career 
experiences. 

Systems can be designed to do specific tasks.  

When investigating or describing a system, the 
boundaries and initial conditions of the system need to 
be defined and their inputs and outputs analyzed and 
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K-2 3-5 6-8 9-12 

be described in 
terms of their 
parts.  

Systems in the 
natural and 
designed world 
have parts that 
work together. 

and can carry out 
functions its 
individual parts 
cannot.  

A system can be 
described in terms of 
its components and 
their interactions. 

Models can be used to 
represent systems and their 
interactions—such as inputs, 
processes and outputs—and 
energy, matter, and 
information flows within systems.  

Models are limited in that they 
only represent certain aspects 
of the system under study. 

described using models.  

Models (e.g., physical, mathematical, computer 
models) can be used to simulate systems and 
interactions—including energy, matter, and information 
flows—within and between systems at different scales.  

Models can be used to predict the behavior of a 
system, but these predictions have limited precision 
and reliability due to the assumptions and 
approximations inherent in models. 

Disciplinary Core Ideas (DCIs): ETS2.A: Interdependence of Science, Engineering, and Technology 

K-2 3-5 6-8 9-12 

ETS2.A in K–2 builds on 
prior experiences and 
progresses to... 

Science and engineering 
involve the use of tools to 
observe and measure 
things. 

ETS1.A in K–2 builds on 
prior experiences and 
progresses to... 

A situation that people 

ETS2.A in 3–5 builds on K–2 
experiences and progresses to... 

Science and technology 
support each other. 

Tools and instruments are used 
to answer scientific questions, 
while scientific discoveries lead 
to the development of new 
technologies. 

ETS1.A in 3–5 builds on K–2 
experiences and progresses to... 

ETS2.A in 6– 8 builds on K–5 
experiences and knowledge and 
progresses to... 

Engineering advances have led 
to important discoveries in 
virtually every field of science and 
scientific discoveries have led to 
the development of entire 
industries and engineered 
systems. 

Science and technology drive 
each other forward. 

ETS2.A in 9–12 builds on K–8 
experiences and knowledge and 
progresses to... 

Engineering advances have led 
to important discoveries in virtually 
every field of science and 
scientific discoveries have led to 
the development of entire 
industries and engineered 
systems. 

Science and technology drive 
each other forward. 
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K-2 3-5 6-8 9-12 

want to change or 
create can be 
approached as a 
problem to be solved 
through engineering. 
Such problems may have 
many acceptable 
solutions. 

Asking questions, making 
observations, and 
gathering information are 
helpful in thinking about 
problems. 

Possible solutions to a problem 
are limited by available 
materials and resources 
(constraints). The success of a 
designed solution is determined 
by considering the desired 
features of a solution (criteria). 
Different proposals for solutions 
can be compared on the basis 
of how well each one meets the 
specified criteria for success or 
how well each takes the 
constraints into account. 

ETS1.A in 6– 8 builds on K–5 
experiences and knowledge and 
progresses to... 

The more precisely a design task’s 
criteria and constraints can be 
defined, the more likely it is that 
the designed solution will be 
successful. Specification of 
constraints includes consideration 
of scientific principles and other 
relevant knowledge that is likely 
to limit possible solutions. 

ETS1.A in 9–12 builds on K–8 
experiences and knowledge and 
progresses to... 

Humanity faces major global 
challenges today, such as the 
need for supplies of clean water 
and food or for energy sources 
that minimize pollution, which can 
be addressed through 
engineering. These global 
challenges also may have 
manifestations in local 
communities.  

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.F: Analyze and evaluate information from multiple sources for relevance, bias, credibility, and accuracy. 
• LA 12.2.1.A: Communicate ideas and information in a clear and organized way, appropriate to purpose and audience. 
• LA 12.3.1.B: Demonstrate active listening and questioning techniques to collaborate and build understanding. 

Mathematics Connections: 
• MA.HS.22.5: Interpret and analyze quantitative data related to real-world career fields, such as health science, using statistical 

reasoning. 

Social Studies Connections: 
• SS HS.3.4.b: Analyze how individual choices and public policy decisions affect the health care system and public health. 
• SS HS.1.1.a: Evaluate the influence of technology and innovation on society and systems. 

Fine and Performing Arts Connections: 
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• FA 12.4.1.b: Use visual communication tools (e.g., infographic, poster, digital presentation) to convey a message or information 
to an audience. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• career pathway, biomedical engineering, data security, medical technician, diagnostics, innovation, health care delivery 

system, interdisciplinary team, public health, regulatory agency, logistics, patient outcome, research and development, systems 
thinking 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Locate and select reliable, grade-appropriate information from a variety of sources that describe health science careers 

and their functions within the health care system. 
• KSA2: Compare information presented in multiple formats (e.g., career pathway graphics, workforce data tables, textual 

descriptions, or interviews) to identify key features of each health science role. 
• KSA3: Identify the professional responsibilities, qualifications, and system-level contributions of health-related careers such as 

researcher, technician, engineer, provider, administrator, and data analyst. 
• KSA4: Evaluate the credibility of sources by checking the type of publication, author qualifications, and consistency with other 

verified data. 
• KSA5: Analyze how different careers support specific subsystems (e.g., diagnosis, treatment, data management, innovation) 

within the broader health care system. 
• KSA6: Interpret data on job growth, wages, or education levels to explain how societal needs influence career demand and 

specialization in the health care system. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/


 SC.HSP.17.1.a 318 

• KSA7: Explain how health science professionals solve real-world problems using scientific knowledge, engineering design, or 
technical skills as part of a coordinated system. 

• KSA8: Synthesize career-related information from at least two sources to communicate how multiple roles interact to support 
patient care, research, public health, or innovation. 

• KSA9: Communicate career and system information in at least two formats (e.g., written report, infographic, diagram, oral 
presentation) appropriate to the audience and context. 

• KSA10: Use system models or diagrams to illustrate how career roles are organized, connected, and interdependent within the 
health care infrastructure. 

• KSA11: Integrate knowledge of specific careers with system-level thinking to explain how the health care system responds to 
problems, innovations, or evolving patient needs.
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Standard Code: SC.HSP.17.1 Gather, analyze, and communicate evidence of the connection between health science careers 
and engineering. 

How are engineering principles applied to solve real-world problems in medicine, healthcare, and human biology? 

Students will investigate how engineering, design, and technology are used to improve human health. The focus is on understanding 
how biology, medicine, and engineering intersect. 

Indicator Code: SC.HSP.17.1.b 

Design a solution to a complex, real-world problem affecting body systems that can be solved through engineering. Solutions could 
include prosthetics, mobility enhancement, engineered body parts, treatment processes, and disease control. 

NGSS Comparison: Builds on HS-ETS1-2 

Other Indicators in this Standard 

SC.HSP.17.1.a, SC.HSP.17.1.c 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Constructing Explanations and Designing Solutions:  
• Design, evaluate, and/or refine a solution to a complex 

real-world problem, based on scientific knowledge, 
student-generated sources of evidence, prioritized 
criteria, and tradeoff considerations. 

 

Cause and Effect:  
• Systems can be designed to cause a desired effect. 

Connections to Engineering, Technology, and Applications of 
Science 

Influence of Engineering, Technology, and Science and the 
Natural World 
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Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 
• Modern civilization depends on major technological 

systems, such as agriculture, health, water, energy, 
transportation, manufacturing, construction, and 
communications. 

 

Disciplinary Core Idea (DCI) 

ETS1.B: Developing Possible Solutions 
• When evaluating solutions, it is important to take into account a range of constraints, including cost, safety, reliability, and 

aesthetics, and to consider social, cultural, and environmental impacts. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• A paraplegic regains partial mobility through use of a brain-controlled exoskeleton. 
• A biomedical startup uses 3D printing to develop customized prosthetics for pediatric patients. 
• Engineers design targeted drug delivery systems for cancer that minimize impact on healthy cells. 
• An artificial pancreas is developed to automate insulin regulation in patients with Type 1 diabetes. 
• A robotic arm responds to nerve impulses and restores fine motor control in amputees. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.17.1.b: Design a solution to a complex, real-world problem affecting body systems that can be solved through engineering. 
1. Using Scientific Knowledge to Generate the Design Solution 

A. Students break the original problem (e.g., restoring limb mobility, enhancing breathing, replacing damaged tissue, 
managing diabetes) into smaller, solvable components (e.g., sensor accuracy, material durability, control system for 
movement).  
B. Students generate multiple potential designs to address at least one sub-problem, such as different types of prosthetic 
joint mechanisms or drug delivery methods. 
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C. Students explain how each proposed solution uses biological knowledge (e.g., joint mechanics, neural feedback) and 
physical science principles (e.g., material strength, conductivity), justifying selections based on how structure and materials 
cause desired outcomes. 
D. Students describe how the parts of the system work together (e.g., electronic interface + prosthetic limb + biofeedback 
sensor) and explain how changes in one sub-component affect the overall functionality.  

2. Describing Criteria and Constraints, Including Quantification When Appropriate 
A. Students define success measures (e.g., range of motion, glucose regulation accuracy, affordability, patient comfort) 
and identify realistic constraints (e.g., cost, weight, materials, user interface limits). Dimensions: SEP – Designing Solutions; CCC – 
Cause and Effect; DCI – ETS1.B 
B. Students explain, with reasoning, which design goals matter most in context (e.g., “durability is prioritized over cost for a 
spinal implant because of long-term internal use”). Dimensions: SEP – Designing Solutions; CCC – Cause and Effect; DCI – ETS1.B 

3. Evaluating Potential Solutions 
A. Students evaluate solutions using side-by-side comparisons or matrices (e.g., strength, biocompatibility, user accessibility) 
and identify tradeoffs (e.g., improved performance but higher cost).  
B. Students analyze barriers to implementation (e.g., cost in developing countries, cultural preferences around implants, FDA 
approval timelines) and describe how those barriers might affect adoption.  
C. Students defend their final design choice using comparative evidence and logical reasoning, showing how the chosen 
solution best meets the design goal. 

4. Refining and/or Optimizing the Design Solution 
A. Students revise their design to improve performance based on testing, feedback, or barrier analysis (e.g., selecting a new 
material, simplifying the structure, changing control mechanisms) and explain how the refinement improves outcomes or system-
level success. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Constructing Explanations, and Designing Solutions 

K-2 3-5 6-8 9-12 

Constructing 
Explanations and 

Constructing 
Explanations and 

Constructing Explanations and Designing 
Solutions in 6– 8 builds on K–5 experiences 

Constructing Explanations and 
Designing Solutions in 9-12 builds on 
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K-2 3-5 6-8 9-12 

Designing Solutions 
in K–2 builds on 
prior experiences 
and progresses to... 

Use information 
from observations 
(firsthand and from 
media) to construct 
an evidence-based 
account for natural 
phenomena. 

Use tools and/or 
materials to design 
and/or build a 
device that solves 
a specific problem 
or a solution to a 
specific problem.  

Generate and/or 
compare multiple 
solutions to a 
problem. 

Designing Solutions in 3–
5 builds on K–2 
experiences and 
progresses to... 

Construct an 
explanation of 
observed relationships 
(e.g., the distribution of 
plants in the back 
yard). 

Use evidence (e.g., 
measurements, 
observations, patterns) 
to construct or support 
an explanation or 
design a solution to a 
problem. 

Identify the evidence 
that supports particular 
points in an 
explanation. 

Apply scientific ideas to 
solve design problems.  

Generate and 
compare multiple 
solutions to a problem 

and progresses to... 

Construct an explanation that includes 
qualitative or quantitative relationships 
between variables that predict(s) and/or 
describe(s) phenomena.  Construct an 
explanation using models or 
representations. 

Construct a scientific explanation based on 
valid and reliable evidence obtained from 
sources (including the students’ own 
experiments) and the assumption that 
theories and laws that describe the natural 
world operate today as they did in the past 
and will continue to do so in the future.  

Apply scientific ideas, principles, and/or 
evidence to construct, revise and/or use an 
explanation for real world phenomena, 
examples, or events. 

Apply scientific reasoning to show why the 
data or evidence is adequate for the 
explanation or conclusion. 

Apply scientific ideas or principles to 
design, construct, and/or test a design of 
an object, tool, process or system.  

Undertake a design project, engaging in 

K–8 experiences and progresses to 
college or career experiences. 

Make a quantitative and/or 
qualitative claim regarding the 
relationship between dependent and 
independent variables. 

Construct and revise an explanation 
based on valid and reliable evidence 
obtained from a variety of sources 
(including students’ own 
investigations, models, theories, 
simulations, peer review) and the 
assumption that theories and laws 
that describe the natural world 
operate today as they did in the past 
and will continue to do so in the 
future.  

Apply scientific ideas, principles, 
and/or evidence to provide an 
explanation of phenomena and solve 
design problems, taking into account 
possible unanticipated effects. 

Apply scientific reasoning, theory, 
and/or models to link evidence to the 
claims to assess the extent to which 
the reasoning and data support the 
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K-2 3-5 6-8 9-12 

based on how well they 
meet the criteria and 
constraints of the design 
solution. 

the design cycle, to construct and/or 
implement a solution that meets specific 
design criteria and constraints.  

Optimize performance of a design by 
prioritizing criteria, making tradeoffs, testing, 
revising, and retesting. 

explanation or conclusion. 

Design, evaluate, and/or refine a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 

Crosscutting Concepts (CCCs): Cause and Effect 

K-2 3-5 6-8 9-12 

Cause and Effect in 
K–2 builds on prior 
experiences and 
progresses to... 

Events have causes 
that generate 
observable 
patterns.  

Simple tests can be 
designed to gather 
evidence to 
support or refute 
student ideas 
about causes. 

Cause and Effect in 3–5 
builds on K–2 
experiences and 
progresses to... 

Cause and effect 
relationships are 
routinely identified, 
tested, and used to 
explain change.  

Events that occur 
together with regularity 
might or might not be 
a cause-and-effect 
relationship. 

Cause and Effect in 6– 8 builds on 
K–5 experiences and progresses 
to... 

Relationships can be classified as 
causal or correlational, and 
correlation does not necessarily 
imply causation. 

Cause and effect relationships may 
be used to predict phenomena in 
natural or designed systems.  

Phenomena may have more than 
one cause, and some cause-and-
effect relationships in systems can 
only be described using probability. 

Cause and Effect in 9-12 builds on K–8 
experiences and progresses to college or 
career experiences. 

Empirical evidence is required to differentiate 
between cause and correlation and make 
claims about specific causes and effects.  

Cause and effect relationships can be 
suggested and predicted for complex natural 
and human designed systems by examining 
what is known about smaller scale 
mechanisms within the system.  Systems can 
be designed to cause a desired effect.  

Changes in systems may have various causes 
that may not have equal effects. 
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Disciplinary Core Ideas (DCIs): ETS1.B: Developing Possible Solutions 

K-2 3-5 6-8 9-12 

ETS1.B in K–2 
builds on prior 
experiences and 
progresses to... 

Designs can be 
conveyed 
through 
sketches, 
drawings, or 
physical models. 
These 
representations 
are useful in 
communicating 
ideas for 
solutions to other 
people. 

ETS1.B in 3–5 builds on K–2 
experiences and progresses to... 

Research on a problem should 
be carried out before beginning 
to design a solution.  

At whatever stage, 
communicating with peers 
about proposed solutions is an 
important part of the design 
process, and shared ideas can 
lead to improved designs. 

Tests are often designed to 
identify failure points or 
difficulties, which suggest the 
elements of the design that 
need to be improved.  

Testing a solution involves 
investigating how well it performs 
under a range of likely 
conditions.  

ETS1.B in 6– 8 builds on K–5 
experiences and knowledge and 
progresses to... 

A solution needs to be tested and then 
modified on the basis of the test results 
in order to improve it. There are 
systematic processes for evaluating 
solutions with respect to how well they 
meet criteria and constraints of a 
problem. 

Sometimes parts of different solutions 
can be combined to create a solution 
that is better than any of its 
predecessors. 

There are systematic processes for 
evaluating solutions with respect to 
how well they meet the criteria and 
constraints of a problem.  

Models of all kinds are important for 
testing solutions. 

ETS1.B in 9–12 builds on K–8 
experiences and knowledge and 
progresses to... 

Both physical models and 
computers can be used in various 
ways to aid in the engineering 
design process. Computers are 
useful for a variety of purposes, such 
as running simulations to test 
different ways of solving a problem 
or to see which one is most efficient 
or economical; and in making a 
persuasive presentation to a client 
about how a given design will meet 
his or her needs. 

When evaluating solutions, it is 
important to take into account a 
range of constraints, including cost, 
safety, reliability, and aesthetics, 
and to consider social, cultural, and 
environmental impacts. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.2.1.b – Evaluate information for relevance and credibility to support solution justifications. 
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• LA 12.4.1.a – Participate effectively in collaborative design discussions. 

 

Mathematics Connections: 
• MA.HS.1.2.d – Apply geometric modeling in design (e.g., shape and fit of prosthetics). 
• MA.HS.4.1.b – Interpret quantitative performance data to evaluate solution effectiveness. 

Social Studies Connections: 
• SS HS.1.2 – Examine how technology (e.g., bioengineering) impacts society and public health. 

Fine and Performing Arts Connections: 
• FA 12.2.1.a – Apply creative thinking and iterative design strategies in model development. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• engineering design, constraint, criterion, prototype, optimization, trade-off, prosthetic, mobility, functionality, failure analysis, 

physiological impact, system failure, model testing, validation, usability, assistive technology, bioengineering, feedback 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Deconstruct a complex health-related system challenge (e.g., impaired mobility, chronic disease management) into two 

or more sub-problems that can be addressed through engineering. 
• KSA2: Generate at least two possible engineering solutions for one or more sub-problems, using biological and physical science 

concepts to guide their design. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA3: Explain how scientific knowledge justifies each proposed solution, including how structural and material choices influence 
intended effects (e.g., flexibility, responsiveness, biocompatibility). 

• KSA4: Describe how multiple components of the proposed design work together to resolve the larger system-level problem. 
• KSA5: Define clear criteria (e.g., success rate, safety, usability) and constraints (e.g., cost, weight, approval timeline) for 

evaluating proposed solutions. 
• KSA6: Justify which criteria should take priority if tradeoffs are required (e.g., prioritizing function over aesthetics for an 

implantable device). 
• KSA7: Compare the strengths and weaknesses of potential solutions using quantitative or qualitative analysis aligned to the 

design criteria and constraints. 
• KSA8: Evaluate social, cultural, and environmental implications of each proposed solution, identifying real-world implementation 

barriers. 
• KSA9: Select an optimal solution using evidence-based reasoning that weighs benefits, tradeoffs, feasibility, and system-wide 

impacts. 
• KSA10: Refine the selected design to better meet prioritized criteria, reduce limitations, or improve system compatibility based on 

performance feedback or additional constraints. 
• KSA11: Illustrate how each design change causally influences system performance, usability, or sustainability. 
• KSA12: Communicate the final design process and outcome, clearly linking scientific understanding, design reasoning, and 

intended health system impact. 
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Standard Code: SC.HSP.17.1 Gather, analyze, and communicate evidence of the connection between health science careers 
and engineering. 

How are engineering principles applied to solve real-world problems in medicine, healthcare, and human biology? 

Students will investigate how engineering, design, and technology are used to improve human health. The focus is on understanding 
how biology, medicine, and engineering intersect. 

Indicator Code: SC.HSP.17.1.c 

Evaluate a solution to a complex, real-world human health problem based on prioritized criteria and constraints that account for 
interactions within and between systems. Criteria and constraints may include trade-offs, cost, safety, reliability, and aesthetics as well 
as possible social, cultural, and environmental impacts. Solutions could include the effects on the human body or solutions for 
environmental public health issues. 

NGSS Comparison: Builds on HS-ETS1-3 

Other Indicators in this Standard 

SC.HSP.17.1.a, SC.HSP.17.1.b 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Constructing Explanations and Designing Solutions  
• Design, evaluate, and/or refine a solution to a 

complex real-world problem, based on scientific 
knowledge, student-generated sources of evidence, 
prioritized criteria, and tradeoff considerations. 

Systems and System Models:  
• Systems can be designed to do specific tasks. 

Connections to Engineering, Technology, and Applications of Science 
• Engineers continuously modify technological systems to increase 

benefits while decreasing costs and risks. 
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Disciplinary Core Idea (DCI) 

ETS1.C: Optimizing the Design Solution 
• Criteria may need to be broken down into simpler ones that can be approached systematically, and decisions about the 

priority of certain criteria over others (tradeoffs) may be needed. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• An advanced water filtration system is deployed in a community with high lead levels; students evaluate the solution based 

on health outcomes, costs, and public trust. 
• A new artificial heart valve design is introduced, prompting evaluation of its longevity, patient outcomes, and cultural 

acceptance. 
• Students compare multiple vaccine distribution plans for a rural population, analyzing logistics, cost, access, and equity. 
• A biodegradable surgical mesh is developed to reduce complications from hernia repair and environmental waste; students 

assess its safety, performance, and sustainability. 
• Urban redesign to reduce heat-related illness and respiratory conditions prompts students to evaluate trade-offs among 

health, cost, and environmental justice. 
• Engineering Medicine Coolers  
• Spray on skin for burn victims 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.17.1.c: Evaluate a solution to a complex, real-world human health problem based on prioritized criteria and constraints that 
account for interactions within and between systems. 
1. Using Scientific Knowledge to Analyze the Solution and Its Context 

A. Students restate the original complex health problem in terms of its system-level components and interactions (e.g., body 
systems affected, technological and societal interfaces).  
B. Students describe how the proposed solution is intended to address specific subsystems or functions (e.g., improving 
oxygen delivery, enabling early detection, increasing patient adherence). 

2. Describing Criteria and Constraints, Including Quantification When Appropriate 

https://yes.mos.org/unit/engineering-medicine-coolers/
https://youtu.be/sHRUo2pXIeQ?si=OFO4Ez_60Ma1oQsB
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A. Students identify relevant evaluation criteria (e.g., cost-effectiveness, functionality, accessibility, safety, scalability) and 
constraints (e.g., production limitations, patient variability, ethical restrictions).  
B. Students justify which criteria should be prioritized, especially if tradeoffs are needed (e.g., prioritizing accessibility over 
durability for wide population use).  

3. Evaluating the Proposed Solution 
A. Students systematically evaluate the proposed solution by analyzing: 

• The strengths and weaknesses of the solution with respect to each criterion and constraint, using quantitative or 
qualitative evidence where appropriate 

• Possible barriers to implementation such as economic cost, cultural resistance, regulatory hurdles, or unintended 
interactions with other systems. 

• An evidence-based judgment about whether the solution is optimal, should be refined, or should be replaced, based 
on system-level evaluation of criteria, constraints, and barriers.  

4. Refining and/or Optimizing the Design Solution 
A. Students propose refinements to the solution that improve system-level outcomes, such as increasing system 
compatibility, reducing negative feedback, or improving overall performance across interacting components. 
B. Students explain how their refinements address specific weaknesses or improve alignment with prioritized criteria. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Constructing Explanations and Designing Solutions 

K-2 3-5 6-8 9-12 

Constructing 
Explanations and 
Designing 
Solutions  

in K–2 builds on 
prior 
experiences and 

Constructing 
Explanations and 
Designing Solutions 

 in 3–5 builds on K–2 
experiences and 
progresses to... 

Constructing Explanations and Designing 
Solutions 

 in 6– 8 builds on K–5 experiences and 
progresses to... 

Construct an explanation that includes 
qualitative or quantitative relationships 

Constructing Explanations and 
Designing Solutions 

 in 9-12 builds on K–8 experiences and 
progresses to college or career 
experiences. 

Make a quantitative and/or qualitative 
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K-2 3-5 6-8 9-12 

progresses to... 

Use information 
from 
observations 
(firsthand and 
from media) to 
construct an 
evidence-based 
account for 
natural 
phenomena. 

Use tools and/or 
materials to 
design and/or 
build a device 
that solves a 
specific problem 
or a solution to a 
specific problem.  

Generate and/or 
compare 
multiple solutions 
to a problem. 

Construct an 
explanation of 
observed relationships 
(e.g., the distribution 
of plants in the 
backyard). 

Use evidence (e.g., 
measurements, 
observations, patterns) 
to construct or support 
an explanation or 
design a solution to a 
problem. 

Identify the evidence 
that supports 
particular points in an 
explanation. 

Apply scientific ideas 
to solve design 
problems.  

Generate and 
compare multiple 
solutions to a problem 
based on how well 
they meet the criteria 
and constraints of the 

between variables that predict(s) and/or 
describe(s) phenomena.  Construct an 
explanation using models or representations. 

Construct a scientific explanation based on 
valid and reliable evidence obtained from 
sources (including the students’ own 
experiments) and the assumption that 
theories and laws that describe the natural 
world operate today as they did in the past 
and will continue to do so in the future.  

Apply scientific ideas, principles, and/or 
evidence to construct, revise and/or use an 
explanation for real world phenomena, 
examples, or events. 

Apply scientific reasoning to show why the 
data or evidence is adequate for the 
explanation or conclusion. 

Apply scientific ideas or principles to design, 
construct, and/or test a design of an object, 
tool, process or system. 

Undertake a design project, engaging in the 
design cycle, to construct and/or implement 
a solution that meets specific design criteria 
and constraints.  

Optimize performance of a design by 

claim regarding the relationship 
between dependent and independent 
variables. 

Construct and revise an explanation 
based on valid and reliable evidence 
obtained from a variety of sources 
(including students’ own investigations, 
models, theories, simulations, peer 
review) and the assumption that 
theories and laws that describe the 
natural world operate today as they did 
in the past and will continue to do so in 
the future.  

Apply scientific ideas, principles, and/or 
evidence to provide an explanation of 
phenomena and solve design problems, 
taking into account possible 
unanticipated effects. 

Apply scientific reasoning, theory, 
and/or models to link evidence to the 
claims to assess the extent to which the 
reasoning and data support the 
explanation or conclusion. 

Design, evaluate, and/or refine a 
solution to a complex real-world 
problem, based on scientific 
knowledge, student-generated sources 
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K-2 3-5 6-8 9-12 

design solution. prioritizing criteria, making tradeoffs, testing, 
revising, and retesting. 

of evidence, prioritized criteria, and 
tradeoff considerations. 

Crosscutting Concepts (CCCs): Systems and System Models 

K-2 3-5 6-8 9-12 

Systems and 
System Models 
in K–2 builds on 
prior 
experiences 
and progresses 
to... 

Objects and 
organisms can 
be described in 
terms of their 
parts.  

Systems in the 
natural and 
designed world 
have parts that 
work together. 

Systems and System 
Models in 3–5 builds 
on K–2 experiences 
and progresses to... 

A system is a group 
of related parts that 
make up a whole 
and can carry out 
functions its 
individual parts 
cannot.  

A system can be 
described in terms 
of its components 
and their 
interactions. 

Systems and System Models in 
6– 8 builds on K–5 experiences 
and progresses to... 

Systems may interact with other 
systems; they may have sub-
systems and be a part of larger 
complex systems.  

Models can be used to 
represent systems and their 
interactions—such as inputs, 
processes and outputs—and 
energy, matter, and information 
flows within systems.  

Models are limited in that they 
only represent certain aspects of 
the system under study. 

Systems and System Models in 9-12 builds on K–8 
experiences and progresses to college or career 
experiences. 

Systems can be designed to do specific tasks.  

When investigating or describing a system, the 
boundaries and initial conditions of the system need to 
be defined and their inputs and outputs analyzed and 
described using models.  

Models (e.g., physical, mathematical, computer 
models) can be used to simulate systems and 
interactions—including energy, matter, and information 
flows—within and between systems at different scales.  

Models can be used to predict the behavior of a 
system, but these predictions have limited precision 
and reliability due to the assumptions and 
approximations inherent in models. 
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Disciplinary Core Ideas (DCIs): ETS1.C Optimizing the Design Solution 

K-2 3-5 6-8 9-12 

Optimizing the 
Design Solution in 
K–2 builds on prior 
experiences and 
progresses to... 

Because there is 
always more than 
one possible 
solution to a 
problem, it is useful 
to compare and 
test designs.   

Optimizing the 
Design Solution in 3–
5 builds on K–2 
experiences and 
progresses to... 

Different solutions 
need to be tested in 
order to determine 
which of them best 
solves the problem, 
given the criteria 
and the constraints. 

Optimizing the Design Solution in 6– 8 builds on K–5 
experiences and knowledge and progresses to... 

Although one design may not perform the best across all 
tests, identifying the characteristics of the design that 
performed the best in each test can provide useful 
information for the redesign process—that is, some of the 
characteristics may be incorporated into the new 
design. 

The iterative process of testing the most promising 
solutions and modifying what is proposed on the basis of 
the test results leads to greater refinement and ultimately 
to an optimal solution. 

Optimizing the Design 
Solution in 9–12 builds on K–
8 experiences and 
knowledge and progresses 
to... 

Criteria may need to be 
broken down into simpler 
ones that can be 
approached systematically, 
and decisions about the 
priority of certain criteria 
over others (tradeoff) may 
be needed. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA 12.1.6.l – Evaluate the impact of scientific claims and arguments using logic and evidence. 
• LA 12.4.1.c – Communicate findings effectively through technical writing and presentations. 

Mathematics Connections: 
• MA.HS.1.1.b – Interpret functions representing trade-off relationships in real-world problems. 
• MA.HS.4.1.c – Use statistics to compare competing designs and evaluate outcomes. 

Social Studies Connections: 
• SS HS.2.3 – Assess how policies and innovations affect public health and well-being. 
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Fine and Performing Arts Connections: 
• FA 12.4.2.b – Evaluate visual elements (aesthetics) in health technology design (e.g., prosthetics, hospital environments). 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• criteria, constraint, trade-off, optimization, system interaction, feedback loop, stakeholder, efficacy, sustainability, cultural 

acceptance, cost-benefit analysis, risk assessment, public health, environmental health, design refinement, systems thinking, 
reliability, aesthetic design 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Restate a complex health problem by identifying the affected body systems and their interactions with technological, 

environmental, or societal systems. 
• KSA2: Describe the intended outcomes and system-level functions of a proposed solution (e.g., restore cardiac output, regulate 

insulin, prevent pathogen spread). 
• KSA3: Identify relevant criteria (e.g., safety, efficiency, cost, scalability) and constraints (e.g., manufacturing, cultural 

acceptance, logistics) used to evaluate the solution. 
• KSA4: Prioritize evaluation criteria based on context-specific goals, tradeoffs, or intended populations (e.g., prioritizing cost-

effectiveness for low-income communities). 
• KSA5: Analyze the strengths and weaknesses of the proposed solution using available evidence, including both performance 

metrics and qualitative feedback. 
• KSA6: Explain how the solution interacts with multiple systems (e.g., immune response, nervous regulation, data tracking), and 

assess whether it produces desired outcomes at both local and system-wide scales. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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• KSA7: Identify barriers to implementation, such as cost, side effects, ethical concerns, infrastructure limits, or resistance from 
stakeholders. 

• KSA8: Evaluate whether the benefits of the proposed solution outweigh its limitations and tradeoffs, based on the system-level 
context and real-world constraints. 

• KSA9: Decide whether to accept, reject, or revise the proposed solution based on evaluation of prioritized criteria and its 
performance across multiple systems. 

• KSA10: Propose a refinement that could improve system-level outcomes, reduce tradeoffs, or address one or more constraints. 
• KSA11: Explain how the proposed refinement improves the performance, efficiency, or integration of the solution within and 

across affected systems.
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Topic Code: SC.HSP.18 Body Systems  
Standard Code: SC.HSP.18.1 Gather, analyze, and communicate evidence of the connections between 
body systems.  

How does the human body function as an integrated, interdependent whole? 

Students investigate how body systems work together to maintain health, respond to the environment, and carry out complex life 
processes. They learn that no system works alone and that every function relies on communication and coordination between multiple 
systems. 

Indicator Code: SC.HSP.18.1.a 

Construct and revise an explanation based on evidence for the cycling of matter and flow of energy within and between body 
systems. 

NGSS Comparison: None 

Other Indicators in this Standard 

SC.HSP.18.1.b 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Constructing Explanations and Designing Solutions 
• Apply scientific ideas, principles, and/or evidence to provide 

an explanation of phenomena and solve design problems, 
taking into account possible unanticipated effects. 

Energy and Matter: Flows, Cycles, and Conservation 
• Changes of energy and matter in a system can be 

described in terms of energy and matter flows into, out 
of, and within that system. 
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Disciplinary Core Idea (DCI) 

LS1.C Organization for Matter and Energy Flow in Organisms 
• As matter and energy flow through different organizational levels of living systems, chemical elements are recombined in 

different ways to form different products. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 

• During physical exertion, the respiratory and cardiovascular systems increase oxygen delivery to meet muscle energy needs. 
• The digestive system breaks down food molecules, which are transported by the circulatory system to support cell respiration. 
• Athletes use energy gels during endurance events to restore glucose and maintain homeostasis across multiple body systems. 
• Organ failure (e.g., kidney or liver) disrupts matter cycling and leads to system-wide dysfunction. 
• After a meal, hormonal signals coordinate digestive, endocrine, and circulatory systems to manage nutrient flow and storage. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.18.1.a: Construct and revise an explanation based on evidence for the cycling of matter and flow of energy within and between 
body systems. 
1. Articulating the Explanation of Phenomena 

A. Students explain how energy is transferred and transformed (e.g., from glucose to ATP) and how matter cycles (e.g., 
oxygen and carbon dioxide in gas exchange, nutrients and waste in circulation) within and between systems such as the 
digestive, respiratory, circulatory, and muscular systems. 
B. Students identify key structures and processes (e.g., cellular respiration, blood flow, nutrient absorption) involved in 
maintaining system-wide energy and matter balance.  

2. Evidence 
A. Students support their explanation using scientific data (e.g., oxygen consumption, glucose uptake, ATP levels, or body 
temperature changes) gathered from laboratory investigations, case studies, or primary sources. 
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B. Students explain how evidence from multiple systems (e.g., respiratory rate and blood glucose concentration) supports 
the concept of coordinated energy and matter flow. 

3. Reasoning  
A. Students apply their understanding of biochemical processes such as aerobic respiration, energy conservation, and 
nutrient transport to explain how and why observed evidence supports their claim. 
B. Students connect models of body system interaction (e.g., cardiovascular + respiratory) to explain the cyclical transfer 
and transformation of matter and energy. 

4. Revising the Explanation (as necessary)  
A. Students revise or expand their explanation when presented with new findings (e.g., anaerobic respiration data during 
exercise, metabolic changes in illness, or fasting conditions), showing how the system’s energy or matter dynamics shift under 
different conditions. 
B. Students justify the revision by explaining how new evidence reveals an altered relationship between inputs, outputs, or 
system demands. 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Constructing Explanations and Designing Solutions 

K-2 3-5 6-8 9-12 

Constructing 
Explanations and 
Designing 
Solutions in K–2 
builds on prior 
experiences and 
progresses to... 

Make 
observations 
(firsthand or from 

Constructing Explanations 
and Designing Solutions in 3–
5 builds on K–2 experiences 
and progresses to... 

Construct an explanation of 
observed relationships (e.g., 
the distribution of plants in 
the back yard). 

Use evidence (e.g., 

Constructing Explanations and 
Designing Solutions in 6– 8 builds on K–
5 experiences and progresses to... 

Construct an explanation that includes 
qualitative or quantitative relationships 
between variables that predict(s) 
and/or describe(s) phenomena. 

Construct an explanation using models 
or representations. 

Constructing Explanations and 
Designing Solutions in 9-12 builds on K–
8 experiences and progresses to 
college or career experiences. 

Make a quantitative and/or 
qualitative claim regarding the 
relationship between dependent and 
independent variables. 

Construct and revise an explanation 
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K-2 3-5 6-8 9-12 

media) to 
construct an 
evidence-based 
account for 
natural 
phenomena. 

measurements, observations, 
patterns) to construct or 
support an explanation or 
design a solution to a 
problem. 

Identify the evidence that 
supports particular points in 
an explanation. 

Construct a scientific explanation 
based on valid and reliable evidence 
obtained from sources (including the 
students’ own experiments) and the 
assumption that theories and laws that 
describe the natural world operate 
today as they did in the past and will 
continue to do so in the future. 

based on valid and reliable evidence 
obtained from a variety of sources 
(including students’ own investigations, 
models, theories, simulations, peer 
review) and the assumption that 
theories and laws that describe the 
natural world operate today as they 
did in the past and will continue to do 
so in the future. 

Crosscutting Concepts (CCCs): Energy and Matter: Flows, Cycles, and Conservation 

K-2 3-5 6-8 9-12 

Energy and 
Matter in K–2 
builds on prior 
experiences 
and progresses 
to... 

Objects may 
break into 
smaller pieces, 
be put together 
into larger 
pieces, or 
change shapes. 

Energy and Matter in 3–5 
builds on K–2 experiences 
and progresses to... 

Matter is made of particles.  

Matter flows and cycles can 
be tracked in terms of the 
weight of the substances 
before and after a process 
occurs. The total weight of 
the substances does not 
change. This is what is 
meant by conservation of 
matter. Matter is 
transported into, out of, and 

Energy and Matter in 6– 8 builds 
on K–5 experiences and 
progresses to... 

Matter is conserved because 
atoms are conserved in 
physical and chemical 
processes.  

Within a natural or designed 
system, the transfer of energy 
drives the motion and/or 
cycling of matter.  

Energy may take different forms 
(e.g. energy in fields, thermal 

Energy and Matter in 9-12 builds on K–8 
experiences and progresses to college or career 
experiences. 

The total amount of energy and matter in closed 
systems is conserved.  

Changes of energy and matter in a system can 
be described in terms of energy and matter 
flows into, out of, and within that system.  

Energy cannot be created or destroyed—only 
moves between one place and another place, 
between objects and/or fields, or between 
systems.  
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K-2 3-5 6-8 9-12 

within systems.  

Energy can be transferred in 
various ways and between 
objects. 

energy, energy of motion).  

The transfer of energy can be 
tracked as energy flows 
through a designed or natural 
system. 

Energy drives the cycling of matter within and 
between systems. 

In nuclear processes, atoms are not conserved, 
but the total number of protons plus neutrons is 
conserved. 

Disciplinary Core Ideas (DCIs): LS1.C Organization for Matter and Energy Flow in Organisms 

K-2 3-5 6-8 9-12 

LS1.C in K–2 
builds on prior 
experiences 
and progresses 
to... 

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. 

LS1.C in 3–5 
builds on K–2 
experiences and 
progresses to... 

Food provides 
animals with the 
materials they 
need for body 
repair and 
growth and the 
energy they 
need to maintain 
body warmth 
and for motion. 

Plants acquire 
their material for 
growth chiefly 

LS1.C in 6– 8 builds on K–5 
experiences and knowledge 
and progresses to... 

Plants, algae (including 
phytoplankton), and many 
microorganisms 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.  

Within individual organisms, 
food moves through a series 

LS1.C in 9–12 builds on K–8 experiences and knowledge and 
progresses to... 

The process of photosynthesis converts light energy to stored 
chemical energy by converting carbon dioxide plus water 
into sugars plus released oxygen.  

The sugar molecules thus formed contain carbon, hydrogen, 
and oxygen: their hydrocarbon backbones are used to make 
amino acids and other carbon-based molecules that can be 
assembled into larger molecules (such as proteins or DNA), 
used for example to form new cells.  

As matter and energy flow through different organizational 
levels of living systems, chemical elements are recombined in 
different ways to form different products. 

As a result of these chemical reactions, energy is transferred 
from one system of interacting molecules to another and 
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from air and 
water.  

of chemical reactions in 
which it is broken down and 
rearranged to form new 
molecules, to support growth, 
or to release energy.  

release energy to the surrounding environment and to 
maintain body temperature. Cellular respiration is a chemical 
process whereby the bonds of food molecules and oxygen 
molecules are broken and new compounds are formed that 
can transport energy to muscles. 

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.2.1: Write informative texts using clear organization and evidence. 
• LA.12.4.1.c: Present findings, evidence, and explanations logically and clearly. 

Mathematics Connections: 
• MA.HS.N-Q.1: Use units to understand and interpret formulas and quantities in real-world contexts. 

Social Studies Connections: 
• SS.HS.4.3.c: Evaluate how technological developments affect societal structures (e.g., biomedical advances). 

Fine and Performing Arts Connections: 
• FA 12.2.1.d: Create visual representations to communicate meaning in response to real-world observations. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: N/A 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• homeostasis, cellular respiration, ATP, mitochondria, glucose, carbon dioxide, oxygen, nutrient absorption, circulatory system, 

digestive system, respiratory system, excretory system, metabolism, energy transfer, matter cycling, anabolic, catabolic, 
biosynthesis 
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Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Describe how matter (e.g., oxygen, glucose, carbon dioxide) and energy (e.g., ATP) move through and between body 

systems such as respiratory, digestive, circulatory, and muscular systems. 
• KSA2: Explain the role of specific cellular and organ-level structures (e.g., alveoli, capillaries, mitochondria) in facilitating energy 

transformation and matter cycling. 
• KSA3: Construct an explanation that links system-level observations (e.g., increased heart rate or respiration) to underlying 

biochemical processes (e.g., aerobic respiration, gas exchange). 
• KSA4: Use observational or experimental data (e.g., changes in oxygen consumption, glucose levels, or body temperature) as 

evidence for energy and matter transformations in the body. 
• KSA5: Select evidence from text, simulations, or lab investigations that supports the claim that body systems coordinate to move 

matter and transfer energy. 
• KSA6: Assess the appropriateness and sufficiency of selected evidence for explaining how energy and matter flow through 

biological systems. 
• KSA7: Connect evidence to a claim using reasoning grounded in scientific concepts (e.g., conservation of energy, structure–

function relationships, homeostasis). 
• KSA8: Apply models of system interaction (e.g., nutrient absorption + blood transport + cellular respiration) to support 

explanations about energy use and waste elimination. 
• KSA9: Evaluate how changes in one system (e.g., reduced lung function) affect the efficiency of matter cycling or energy flow 

in another system (e.g., muscular fatigue). 
• KSA10: Revise an initial explanation to account for new data or changes in context (e.g., data from exercise, disease, or dietary 

change). 
• KSA11: Justify how the revised explanation more accurately reflects energy transformation and matter cycling across multiple 

systems.

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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Standard Code: SC.HSP.18.1 Gather, analyze, and communicate evidence of the connections between body 
systems. 

How does the human body function as an integrated, interdependent whole? 

Students investigate how body systems work together to maintain health, respond to the environment, and carry out complex life 
processes. They learn that no system works alone and that every function relies on communication and coordination between multiple 
systems.  

Indicator Code: SC.HSP.18.1.b 

Develop and use models to explain the interactions between body systems. Emphasis should also include interactions with the 
endocrine system. 

NGSS Comparison: None 

Other Indicators in this Standard 

SC.HSP.18.1.a 

Concepts and Skills to Master 

Foundation Boxes: 

Science and Engineering Practice (SEP) Crosscutting Concept (CCC) 

Developing and Using Models 
• Develop and/or use a model (including mathematical 

and computational) to generate data to support 
explanations, predict phenomena, analyze systems, 
and/or solve problems. 

Systems and System Models 
• Models (e.g., physical, mathematical, computer models) 

can be used to simulate systems and interactions—including 
energy, matter, and information flows—within and between 
systems at different scales. 
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Disciplinary Core Idea (DCI) 

LS1.A Structure and Function 
• Multicellular organisms have a hierarchical structural organization, in which any one system is made up of numerous parts and 

is itself a component of the next level. 

Possible Science and/or Engineering Phenomena to Support 3D Instruction 
• Adrenaline release triggers simultaneous cardiovascular, respiratory, and muscular responses in a "fight or flight" situation. 
• Blood glucose regulation involves coordinated interactions between the digestive, circulatory, and endocrine systems (e.g., 

insulin release). 
• Puberty triggers widespread physiological changes due to hormonal signaling by the endocrine system. 
• A person recovering from injury experiences changes across the nervous, muscular, and endocrine systems to restore function. 
• A feedback loop involving thyroid hormones regulates metabolic rate through interactions between the endocrine, 

circulatory, and nervous systems. 

Evidence Statements 

What does it look like to demonstrate proficiency on this indicator? 

SC.HSP.18.1.b: Develop and use models to explain the interactions between body systems. 
1. Using Either a Developed or Given Model to Do the Following 

A. Components of the Model 
• Students define and clearly label all of the essential variables or factors (components) within the system being 

modeled 
a) Students identify and label organs, tissues, or signaling molecules (e.g., hypothalamus, pancreas, insulin, 
adrenal glands) from at least two interacting systems, including the endocrine system and one or more of the 
following: nervous, muscular, digestive, or circulatory. 
b) Components may also include relevant inputs and outputs (e.g., glucose levels, hormone concentrations, 
neural impulses). 
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• When appropriate, students describe the boundaries and limitations of the model 
a) Students specify whether the model addresses only part of a larger system (e.g., endocrine control of 
glucose regulation but not digestive absorption), whether time delays are simplified, or whether feedback 
mechanisms are included. 

B. Relationships 
• Students describe how signals are sent between systems (e.g., endocrine → circulatory → target tissue), and how 

structural and chemical features support those functions. 
• Students show how changes in one system (e.g., increased blood glucose) result in actions from another (e.g., insulin 

release → glucose uptake → homeostasis). 
C. Connections 

• Students connect the model to causal phenomena or scientific theories that students then describe or predict, using 
logical reasoning 

a) Students use the model to explain how coordinated interactions between systems maintain homeostasis or 
respond to external stimuli (e.g., adrenal response to stress, thermoregulation, reproductive hormone signaling). 
b) Students make predictions about what would happen if a component or connection were disrupted (e.g., 
pituitary damage → widespread hormonal imbalance). 

2. Developing a Model 
A. Students develop a model with all of the attributes above, ensuring that it: 

• Includes accurate anatomical and physiological components across two or more systems, including the endocrine 
system 

• Represents the directional flow of information, matter, or signaling (e.g., hormones, nerve impulses, feedback loops) 
• Demonstrates system boundaries and limitations 
• Describes inter-system relationships using scientifically accurate labels and reasoning 
• Can be used to explain or predict outcomes in real physiological contexts (e.g., puberty, fight-or-flight response, 

diabetes) 

Critical Background Knowledge 

Grade Band Progressions:  

Science and Engineering Practices (SEPs): Developing and Using Models 
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K-2 3-5 6-8 9-12 

Developing and 
Using Models in K–2 
builds on prior 
experiences and 
progresses to... 

Distinguish 
between a model 
and the actual 
object, process, 
and/or events the 
model represents. 
 Compare 
models to identify 
common features 
and differences. 

Develop and/or 
use a model to 
represent amounts, 
relationships, 
relative scales 
(bigger, smaller), 
and/or patterns in 
the natural and 
designed world(s). 

Develop a simple 
model based on 
evidence to 

Developing and Using Models 
in 3–5 builds on K–2 
experiences and progresses 
to... 

Identify limitations of models. 

Collaboratively develop 
and/or revise a model based 
on evidence that shows the 
relationships among variables 
for frequent and regular 
occurring events.  

Develop a model using an 
analogy, example, or abstract 
representation to describe a 
scientific principle or design 
solution.  

Develop and/or use models to 
describe and/or predict 
phenomena. 

Develop a diagram or simple 
physical prototype to convey 
a proposed object, tool, or 
process.  

Use a model to test cause 

Developing and Using Models in 6– 
8 builds on K–5 experiences and 
progresses to... 

Evaluate limitations of a model for a 
proposed object or tool. 

Develop or modify a model—based 
on evidence – to match what 
happens if a variable or 
component of a system is changed.  

Use and/or develop a model of 
simple systems with uncertain and 
less predictable factors.  

Develop and/or revise a model to 
show the relationships among 
variables, including those that are 
not observable but predict 
observable phenomena.  

Develop and/or use a model to 
predict and/or describe 
phenomena.  

Develop a model to describe 
unobservable mechanisms. 

Develop and/or use a model to 

Developing and Using Models in 9-12 
builds on K–8 experiences and 
progresses to college or career 
experiences. 

Evaluate merits and limitations of two 
different models of the same proposed 
tool, process, mechanism, or system in 
order to select or revise a model that 
best fits the evidence or design criteria.  

Design a test of a model to ascertain its 
reliability. 

Develop, revise, and/or use a model 
based on evidence to illustrate and/or 
predict the relationships between 
systems or between components of a 
system.  

Develop and/or use multiple types of 
models to provide mechanistic 
accounts and/or predict phenomena, 
and move flexibly between model 
types based on merits and limitations. 

Develop a complex model that allows 
for manipulation and testing of a 
proposed process or system.  
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represent a 
proposed object or 
tool. 
 

and effect relationships or 
interactions concerning the 
functioning of a natural or 
designed system. 

generate data to test ideas about 
phenomena in natural or designed 
systems, including those 
representing inputs and outputs, 
and those at unobservable scales. 

Develop and/or use a model (including 
mathematical and computational) to 
generate data to support explanations, 
predict phenomena, analyze systems, 
and/or solve problems. 

Crosscutting Concepts (CCCs): Systems and System Models 

K-2 3-5 6-8 9-12 

Systems and 
System Models in 
K–2 builds on prior 
experiences and 
progresses to... 

Objects and 
organisms can be 
described in terms 
of their parts.  

Systems in the 
natural and 
designed world 
have parts that 
work together. 

Systems and System 
Models in 3–5 builds 
on K–2 experiences 
and progresses to... 

A system is a group of 
related parts that 
make up a whole and 
can carry out 
functions its individual 
parts cannot.  

A system can be 
described in terms of 
its components and 
their interactions. 

Systems and System Models in 6– 8 
builds on K–5 experiences and 
progresses to... 

Systems may interact with other 
systems; they may have sub-systems 
and be a part of larger complex 
systems.  

Models can be used to represent 
systems and their interactions—such 
as inputs, processes and outputs—and 
energy, matter, and information flows 
within systems.  

Models are limited in that they only 
represent certain aspects of the 
system under study. 

Systems and System Models in 9-12 builds on 
K–8 experiences and progresses to college or 
career experiences. 

Systems can be designed to do specific tasks.  

When investigating or describing a system, 
the boundaries and initial conditions of the 
system need to be defined and their inputs 
and outputs analyzed and described using 
models.  

Models (e.g., physical, mathematical, 
computer models) can be used to simulate 
systems and interactions—including energy, 
matter, and information flows—within and 
between systems at different scales.  

Models can be used to predict the behavior 
of a system, but these predictions have 
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limited precision and reliability due to the 
assumptions and approximations inherent in 
models. 

Disciplinary Core Ideas (DCIs): LS1.A Structure and Function 

K-2 3-5 6-8 9-12 

LS1.A in K–2 builds 
on prior 
experiences and 
progresses to... 

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, 

LS1.A in 3–5 builds 
on K–2 
experiences and 
progresses to... 

Plants and animals 
have both internal 
and external 
structures that 
serve various 
functions in 
growth, survival, 
behavior, and 
reproduction.  

LS1.A in 6– 8 builds on K–5 experiences 
and knowledge and progresses to... 

All living things are made up of cells, 
which is the smallest unit that can be 
said to be alive. An organism may 
consist of one single cell (unicellular) or 
many different numbers and types of 
cells (multicellular).  

Organisms reproduce, either sexually or 
asexually, and transfer their genetic 
information to their offspring. 

Within cells, special structures are 
responsible for particular functions, and 
the cell membrane forms the boundary 
that controls what enters and leaves 
the cell. 

In multicellular organisms, the body is a 
system of multiple interacting 

LS1.A in 9–12 builds on K–8 experiences and 
knowledge and progresses to... 

Systems of specialized cells within organisms 
help them perform the essential functions of 
life.  

All cells contain genetic information in the form 
of DNA molecules. Genes are regions in the 
DNA that contain the instructions that code for 
the formation of proteins, which carry out most 
of the work of cells. 

Multicellular organisms have a hierarchical 
structural organization, in which any one 
system is made up of numerous parts and is 
itself a component of the next level.  

Feedback mechanisms maintain a living 
system’s internal conditions within certain limits 
and mediate behaviors, allowing it to remain 
alive and functional even as external 
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leaves, flowers, 
fruits) that help 
them survive and 
grow. 

subsystems. These subsystems are 
groups of cells that work together to 
form tissues and organs that are 
specialized for particular body 
functions. 

conditions change within some range. 
Feedback mechanisms can encourage 
(through positive feedback) or discourage 
(negative feedback) what is going on inside 
the living system.  

Related Cross-Curricular Standards: Current Grade Level 

ELA Connections: 
• LA.12.2.2.a: Gather and synthesize information from multiple authoritative sources to build knowledge and model complex 

ideas. 
• LA.12.3.3.d: Use digital tools to create models and multimedia components to clarify information. 

Mathematics Connections: 
• MA.HS.S-ID.1: Use graphical representations to identify patterns and relationships in data. 

Social Studies Connections: 
• SS.HS.4.3.c: Analyze how technological or scientific developments impact human systems (e.g., hormonal therapies or 

biotechnology). 

Fine and Performing Arts Connections: 
• FA 12.2.1.d: Construct visuals (e.g., anatomical models or diagrams) to communicate scientific meaning or system relationships. 

Connection to other grade level indicators  

Authentic Connections to Other Content Standards: 

Academic Language Development 

Words to support student discourse related to the Disciplinary Core Ideas (DCIs): 
• endocrine system, nervous system, circulatory system, respiratory system, digestive system, homeostasis, hormone, gland, 

receptor, insulin, adrenaline, thyroid, pancreas, feedback loop, signal transduction, metabolism, growth hormone, system 
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interaction, communication pathway 

Assessment Considerations 

Formative Assessment: 
• Nebraska Formative Task Repository   

Stackable, Instructionally Embedded, Portable Science (SIPS) Assessments:  
• https://sipsassessments.org/  

Knowledge, Skills, and Abilities: 
• KSA1: Identify and label essential anatomical and physiological components involved in interactions between the endocrine 

system and other systems (e.g., hypothalamus, pituitary, pancreas, adrenal glands, target organs). 
• KSA2: Include directional connections in the model that show how signals or substances (e.g., hormones, blood, nerve impulses) 

move between systems. 
• KSA3: Define the inputs and outputs of the system interactions (e.g., blood glucose levels, hormone secretion, feedback 

inhibition) and the factors that trigger them. 
• KSA4: Clarify the boundaries and limitations of the model (e.g., it focuses on endocrine-muscular interaction but omits digestive 

absorption or time delays). 
• KSA5: Describe how the structures of organs and tissues support their function in inter-system signaling (e.g., why capillary 

networks are essential for hormone distribution). 
• KSA6: Explain the functional relationships between components in the model (e.g., how hormone release from the adrenal 

gland stimulates heart rate and blood pressure changes). 
• KSA7: Use the model to explain how two or more systems coordinate their activities to maintain homeostasis (e.g., temperature 

regulation, blood sugar balance, stress response). 
• KSA8: Predict outcomes using the model when one part of the system is altered (e.g., hypothyroidism → slowed metabolism → 

fatigue and cold intolerance). 
• KSA9: Revise the model to improve its accuracy or completeness, based on new information, peer feedback, or deeper 

understanding of body system functions. 
• KSA10: Compare student-created models to accepted anatomical or physiological models, identifying key similarities and areas 

for improvement. 
• KSA11: Justify how the model demonstrates accurate structure–function relationships and system-level coordination among the 

endocrine and other body systems. 

https://www.education.ne.gov/assessment/nscas-science/
https://sipsassessments.org/
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