Chariho Regional School District - Science Curriculum
September, 2016

HUMAN ANATOMY AND PHYSIOLOGY
CURRICULUM

Unit 1: Organization of the Human Body and Introduction
to Medical Terminology

OVERVIEW

Summary

Students will be introduced to the general organization of the body’s cavities and systems. They will review
levels of organization, from atom to organism. Students will learn the planes, regions, and directional
terminology to assist in the navigation of technical reading as well as to access and perform dissections
within a lab. Students will also learn about homeostasis in the body and the result of a lack of homeostasis
which is disease.

Content to Be Learned
e [evels of organization within the human body.

e Medical and anatomical terminology.
* Regions.
* Planes.
* Directional terms.
» Cavities.
*  Membranes.
e Homeostasis and feedback mechanisms.
» Positive and Negative feedback.
e Overview of body systems and introduction to disease and disorders.

Practices
e Constructing and revising an explanation based on valid and reliable evidence.
e Planning and carrying out investigations.
e Developing and using models.

Crosscutting Concepts
e Stability and change.
e Systems and system models.




Essential Questions
e What mechanisms regulate homeostasis?
e How is the body designed to support efficient functions of all systems?

Next Generation Science Standards

Students who demonstrate understanding can:

HS-LS1- Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions

2. within multicellular organisms. [Clarification Statement: Emphasis is on functions at the organism system level such as nutrient
uptake, water delivery, and organism movement in response to neural stimuli. An example of an interacting system could be an
artery depending on the proper function of elastic tissue and smoath muscle to regulate and deliver the proper amount of bleod
within the circulatery system.] [Assessment Boundary: Assessment does not include interactions and functions at the molecular
or chemical reaction level.]

The performance expeciation above was developed using the foliowing elements from the NRC document A Framework for K-12 Science Education:

‘and Using Hudlls LS1.A: Structure and Function Systems and System Models
Madeling in 8-12 builds on K-:Eﬁxpmncas nnd « Multicellular organisms have a hierarchical « Models (e.g., physical, mathematical, computer
mﬁstﬁuﬂ: synmcmzing,mddm]uphg structural organization, in which any one system models) can be used to simulate systems and
Is to ict and shuwmiattonsl‘ups among is made up of numarous parts and is itself a interactions—including energy, matter, and
Uadab!as batwm s?stams and maurwmpnnm in component of the next fevel, information flows —within @nd bebween sysivem‘:s
the natural and designed words, at different scales.

“ Demﬂup mdmaamddbammwmm
illustrate the relationships between systems or
between components of a system.

Connections ta other DCIs in this grade-band: N/A

Articufation of DCls across grade-bands:
MS.LS1.A

Common Core State Standards Connections:

ELA/L teracy -

SL11-12.5 Make strategic use of digital media {e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest. (HS-LET-2)

* The perfarmance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Core Idea.

The section entitled "Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education; Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences.



Students who demonstrate understanding can:

HS-LS1- Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeeostasis. [Clarification

3. Statement: Examples of investigations could include heart rate response to exercise, stomate response to moisture and
temperature, and root development in response to water levels.] [Assessment Boundary: Assessment does not include the
cellular processes invalved in the feedback mechanism.)]

The performance axpectation above was developed using the following elements fom the NRC-document A Framework for K-12 Science Education,

Planning and Carrying Out Investigations LS1.A: Structure and Function Stabllity and Change
Planning and carrying out in 9-12 builds on K-8 « Feedback mechanisms maintain a living = Feedback (negative or positive) can stabilize or
experiences and progresses 1o include investigations system's internal conditions within certain limits destabilize 3 system.
that provide evidence for and test conceptual, and mediate behaviors, allowing it to remain
mathematical, physical, and empirical models. alive and functional even as external conditions
« Plan and conduct an investigation individuaily and change within some range. Feedback
collaboratively to produce data to serve as the mechanisms can encourage ithrough positive
basis for evidence, and in the design: decide on feedbach) or discourage (negative feedback)
types, how much, and accuracy of data needed to what {8 going on inside the living systam.

produce reliable measurements and consider
limitations on the pracision of the data {a.q.,
number of ials, cost, risk, time), and refine the
design accondingly.

Connections to Nature of Sclence

Scientific Investigations Use a Variety of Methods
= Seientific inquiryis characterized by a commeon set
~of values that include: logical thinklng, precision,
open-mindedness, objectivity. skepticism,
replicability of results, and honest'and athical
reporting of findings. :

Cannections to other DCIs in this grade-band: N/A

Articulation of DCIs across grade-bands:
MS.LE1.A

Commuon Core State Standands Connections:

ELA/L Reracy -

WHST.2-12.7 Conduct short as well 25 morg sustained research projects 1o answer a question fincluding a self-generated question) or solve a prablem; narow or
broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-
LS1-3)

WHST.11- Gather relevant information from muitiple authoritative print and digital scurces, using advanced searches effectively: assess the strengths and limitations

12.8 of each sourca in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, aveoiding
plagiarizm and overreliance on any ene scurce and following a standard format for citation. (HS-L57-3)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Gore Idea.

The section entitled *Disciplinary Core ldeas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences.

Unit 2: Biochemistry and Cytology

OVERVIEW

Summary

Students will review the chemistry of biomolecules including carbohydrates, proteins, nucleic acids, and
lipids. They will learn the importance of water in the body and a review of water’s properties and how it
creates an ideal medium to maintain homeostasis for living systems. Students will review concepts from
Biology including eukaryotic and prokaryotic cells, organelle structures and functions, cell division, and
DNA and protein synthesis, and cellular respiration. The focus in the section will be on specialization of
cells and the link between their functions and the organelles they contain.



Content to Be Learned

Functions and characteristics of biomolecules.

Role of water in the body and properties of water.

Chemical reactions that provide energy for the body.

Review the structure and function of DNA and its role in protein synthesis.

Understand the purpose for and products of mitosis.

Structure and function of cellular organelles and structures.

Specialization of cells.

Cellular membrane and transport mechanisms.

Carbon, hydrogen and oxygen from sugar molecules combine with other elements to form amino acids
and other carbon-based molecules.

In systems, molecules are either broken down into their atomic components or rebuilt into new
molecules.

Practices

Developing and using models.
Constructing explanations and designing solutions.
Asking questions and defining problems.

Crosscutting Concepts

Structures and functions.
Energy and matter flow.
Systems and system models.

Essential Questions

How do eukaryotic cells become specialized to create the tissues of the body?

How are organic molecules broken down and rebuilt in the body?

What happens to the human body when water is a limiting factor? How does this connect to
homeostasis?

Next Generation Science Standards




HS-LS1-

Students who demonsirate understanding can:

Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules

6. may combine with other elements to form amino acids and/or other large carbon-based molecules. [Clarification
Statement: Emphasis is on using evidence from models and simulations to support explanations.] [Assessment Boundary:
Assassment does not inciude the detalis of the specific chemical reactions or identification of macromaolecules.]

The performance expectation above was developed using the following elemants from the NRC document A Framework for K-12 Sclence Education:

Sclence and Engineering Practices
Constructing Explanations and Designing
Solutions

Constructing explanations and. uam;;nlng solutions in-
§-12 builds on K-8 experiences and Ao
explanations and designs that are supported by
mumpla-and independent student-genarated sources

of evidence consistent with scientific ideas,
principles, and theories.

« Construct and m&ama:pfanaﬁm hasad.an
valid and reiiable evidence obtained from a
variety of sources fincluding students’ own
investigations, modals, theories, simulations,
peer review) and the assumption that |
and laws that describe the natural world operate
tod!yasﬂmdﬂinﬂﬁpastmdwilmrﬁrmam
“do so in the futume.

Disciplinary Core Ideas

L51.C: Organization for Matter and Encrgy Flow
in Organisms

= The sugar molecules thus formed contain
carbon, hydrogen, and oxygen: thair
hydrocarbon backbones are used to make
amino acids and other carbon-based molecules
that can be assembled into farger molecules
{such as proteins or DMNA), used for example to

~form new cells.

« As'matter and energy flow through differant
organizational levels of living systems, chemical
elements are recombined in different ways to
form different products.

Energy and Matter
= Changes of energy and maﬂarm a system can
be described in terms of enargy and mattar
flows into, out of, and within that system.

Connections to other DCIs in this grade-band’:
HS.PS1.B

Articulation of DiCls across grade-bands:

MS.PS1.A | ME.P51.B ; M5.PS3.D ; M5.L51.C | MS.ESS2.E

Common Core State Standards Connections!

ELA/ iteracy -
RST.11-12.1
inconsistencies in the account. (H3-L5S1-8)
WHST.8-12.2
WHST.9-125
significant for a specific purpose and audience: (HS-LS1-6)
WHST.9-12.9

Draw evidence frem informational texts to suppert analysis, reflection, and research. (HS-L51-5)

Cite specific textual evidence 1o support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or

Write informative/explanatory texts, including the narration of historical events, scientific procedures’ expenments, or technical processes. (HS-L51-8)
Develop and strengthen writing as needed by planning, revising, editing, resvriting, or trying a nesw approach, focusing on addressing what is most

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or

Disciplinary Core Idea.

The section entitled "Disciplinary Core ldeas" is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences.




HS-LS1-

respiration.]

Students who demonstrate understanding can:

Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food molecules and oxygen

7. molecules are broken and the bonds in new compounds are formed resulting in a net transfer of energy. [Clarification
Statement: Emphasis is on the conceptual understanding of the inputs and outputs of the process of cellular respiration.]
[Assessment Boundary: Assessment should not include identification of the steps or specific processes involved in cellular

The performance expectation above was developed using the following alements from the MRC document A Framework for K-12 Science Education:

and Using Models

Medaling in 9-12 builds on K-8 experiences and

resses to using, synthesizing, and developing
10 pmdiut and show relationships am
mﬂaﬂaﬁbﬁmm and Ihmr“mrmm its in
the natural and designed worlds.
= Use a medel based on evidence to illustrate the

rn[ntwnhips between sgmfamn or batwean
components of a system.

Disclplinary Core ldeas

LS1.C: Organization for Matter and Energy Flow
In Qrganisms
« As matter and anefgy flow through different
organizational levels of living systems, chemical
elemeants are recombined in diferant 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 s a
chemical process in which the bonds of food
molecules and oxygen molacules are broken and
new compaunds are formed that can transpert
energy to muscles. Cellular respiration also
releases the energy needed to maintain body
temperature despite ongoing energy transfer to
the surrounding envirenmeant.

Energy and Matter

Energy cannct be created or destroyed—it only
maves between one place and another place,
between objects and/or fields, or between
systems,

Connections to other DCIs in this grade-band.!
HS.PS1.B | HS.PS2.B ; H5.PS3.B

Articulation of DCls across grade-bands.
MS5.P51.B | MS.PS3.D | MS.LS1.C; M5.LS2.B

Commen Core State Standands Connections:
ELALiveracy -
SL.11-125

Make strategic use of digital media (2.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings.
reasoning, and evidence and to add interest, (HS-LE1-7)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or

Disciplinary Core |dea.

The section entitled “Disciplinary Core Ideas"” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-
Cutting Concepts, and Core ideas. Integrated and reprinted with permission from the National Academy of Sciences.




Students who demonstrate understanding can:
HS-L53-

Ask gquestions to clarify relationships about the role of DNA and chromosomes in coding the instructions for
1. characteristic traits passed from parents to offspring. [4ssessment Boundary: Assessment does not include the phases of
meiasis or the biochemical mechanism of specific steps in the process.]

The performance expectation above was developed using the following elements fom the NRC document A Framework for K-12 Science Education:

.nuldng I:luuﬂnnn and Defining Probiems
Mdmmmms and daﬁﬂng pmblnms ing-12
builds on K-8 experences and progresses 1o
ﬁrmulath‘lg refining, and evaluating empirically
testable questions and design problems using
mdals and simulations.
- Ask guestions that arise from examining models
or a theory to clmﬂymla‘llmmhlps

Disciplinary Core Ideas

LS1.A: Structure and Function
= Al 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. (secondary) {Note: This
Disciplinary Core Idea is also addressed by HS-
LS1-1.)
LS3.A: Inheritance of Traits
= Each chromosome consists of a single very long
DMA molecule, and each gene on the
chromosome is a particular segment of that
DMA. The instructions for forming species’
characteristics are caried in DNA. All cells in an
organism have the same genetic content, but the
genes used jexpressed) by the cell may be
regulated in different ways. Not all DNA codes
for a protein; some segments of DNA are
involvied in regulatory or structural functions, and
some have no as-yet known function,

Cause and Effect
« Empirical evidence is required to differentiate
between cause and correlation and make claims
about specific causes and effects.

Connections ta other DCIs in this grade-band: N/A

Articulation of DCIs across grade-bands!
MS5.LS3.A ; MS.LS3.B

Comman Corg State Standands Connections!
ELA/Literacy -
RST.11-12.1

RST.11-12.9

Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (MS-L53-1)
Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or
concept. resalving conflicting information when pessible. (HS-L53-1)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or

Disciplinary Core Idea.

The section entitled "Disciplinary Core ldeas” is reproduced verbatim from A Framework for K-12 Sclence Education: Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences.




Students who demonstrate understanding can:

HS-LS1- Use a model to illustrate the role of cellular division {mitosis) and differentiation in producing and maintaining complex

4. organisms. [Assessment Boundary: Assessment does nof include specific gene contral mechanisms or rote memorization of the
steps of mitosis.]

The performance expectation above was developed using the following elements from the MRC document A Framework for K-12 Science Education:

Developing and Using Models LS1.B: Growth and Development of Organisms Systems and System Models
Modaling in 8-12 builds on K-8 experiences and « |n multicelluiar organisms individual cells grow « Models (e.g., physical, mathematical, computer
progresses to using, synthesizing, and developing and then divide via a process called mitosis, models) can be used to simulate systems and
models to predict and show relationships among thereby allewing the organism to grow. The interactions —inciuding energy, matter, and
variables between systems and their components in organism begins as a single cell [fertilized egg) information flows—within and between systems
the natural and designed worlds. that divides successively to produce many cells, at different scales,
« Use a medel based on evidence to iHlustrate the with each parent cell passing identical genetic
relationships between systems or between material {two variants of each chromaosome pair)
components of a system. to both daughter cells. Cellular divigion 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 crganism.

Caonnections to other DCIs in this grade-band: NiA

Articulation of OCIs across grade-bands:

MS5.LS1.A : MS.LS1.B : M5.LS3.A

Common Core State Standards Connections:

ELA/Literacy -

SL.11-125 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reascning, and evidence and to add interest. (H5-L571-4)

Mathematics -
MP4 Medel with mathematics, (HS5-L571-4)
HSF-IR.C.T Graph functions expressed symbalically and show key features of the graph, by hand in simple cases and using technclogy for more complicated cases.

H5-L51-4)
HSF-BEAA Write a function that describes a relationship between two quantities, (HS-LST-4)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Core Idea.

The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences.

Unit 3: Protection

OVERVIEW

Summary

This unit focuses on the structures that protect the body from the environment and infection. This covers
specific and nonspecific defense across the Integumentary and Lymphatic systems. Students will study the
structures and functions of these systems from histology to macroscopic observations and learn the
mechanisms of differentiating leukocytes in the body. Students will explore the organization of these
systems as well as common diseases and disorders that impact their function. Other trends observed in this
unit will include the impacts of the aging process and the interdependence between systems.

Content to Be Learned
e Histology with a focus on protection (Stratified squamous, Pseudostratified ciliated columnar, dense

irregular connective tissue, adipose tissue, lymphatic tissue, reticular tissue, hematopoietic tissue).
Layers of the integument.
Hair and nail structure and function.




Effects of radiation in cancer and mutations.

Aging and disease as it impacts homeostasis in the integumentary structures.
Structures and functions of Lymphatic system.

Barriers to infection.

Inflammatory response.

Antigens and antibody interactions.

Immunity (nonspecific, specific, and acquired).

Aging and disease as it impacts homeostasis in the lymphatic system.

Practices
e Developing and using models.
e Constructing explanations and designing solutions.

Crosscutting Concepts
e Structure and function.
e Systems and system models.
e Stability and change.

Essential Questions
e In what ways does the body create specific and nonspecific barriers to infectious agents?
e How is the skin structured to support the function of protection for the human body?
e How are the integumentary and lymphatic systems interdependent?
e How are the lymphatic and integumentary systems impacted by the aging process or disease?

Next Generation Science Standards




Students who demenstrate understanding cam:

HS-LS1- Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions

2. within multicellular organisms. [Clarification Statement: Emphasis is on functions at the organism system level such as nutrient
uptake, water delivery, and organism movement in response to naural stimuli. An example of an interacting system could be an
artery depending on the proper function of elastic tissue and smeooth muscle to regulate and deliver the proper amount of blood
within the circulatory system.] [Assessment Boundary: Assessment does not include interactions and functions at the molecular
or chemical reaction level.]

The performance expeciation above was developed using the foliowing elemenis from the NRC document A Framework for K-12 Science Education: -

‘and Using Models LS1.A: Structure and Function Systems and System Models
Modqllng in 5-12 builds on Kmﬂ’-marlsncasand « Multicellular organisms have a hierarchical « Models (e.q., physical, mathematical, COmpuUter
1o using mmmmm structural organization, in which any one system models) can be used to simulate s?stams and
Is‘bu pdemdst!mv‘ram:msIHm among i= made up of numerous parts and is itself a imteractions—including energy, matter, and
between sysiems and Mmmmﬁs in component of the next level, infermation flows —within and between systems
manmuralanddmmdwmids. ' at different scales,

« Develop and use a model based on evidence to
mmmmmmmmﬂmmsm
between companents of a system.

Connections to other DCls in this grade-band! N/A

Articulation of DCls across grade-bands:
MS.L51.A

Commaon Care State Standards Connections:

ELA/Literacy -

SL.11-125 Make strategic use of digital media {e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest. (HS-LE3T1-2)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Core Idea.

The section entitled "Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education; Practices, Cross-
Cutting Concepts, and Core Jdeas. Integrated and reprinted with permission from the National Academy of Sciences.
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Students who demonstrate understanding can:

HS-LS1- Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis. [Clarification

3. Statement: Examples of investigations could include heart rate response to exercise, stomate response to moisture and
temperature, and root development in response to water levels.] [Assessment Boundary: Assessment doss not include the
cellufar processes involved in the feedback mechanism.)

The performance axpectation above was developed using the following elemants-fom the NRC document A Framework for K-12 Science Education:

Planning and Carrying Out Investigations LS1.A: Structure and Function Stability and Change
Planning ang carrying out in 9-12 builds on K-8 - Feedback mechanizsms maintain a living = Feedback (negative or positive) can stabilize or
expenences and progresses to include investigations system's internal conditions within certain limits destabilize a system.
that provide evidence for and test conceptual, and mediate behaviers, allowing it to remain
mathamatical, physical, and empirical models. alive and functional even as external conditions
« Plan and conduct an investigation mdlwdmlry and change within some range. Feedback
collaboratively to produce data to serve as the mechanisms can encourage (through positive
basis for evidence, and in the design: decide on feedback) or discourage (negative feedback)
types, how much, and accuracy of data needed fo what is going on inside the living system.

produce reliable measurements and consider
limitations on the pracision of the data {a.g.,
number of iais, cost, risk, time), and refine the
degign accordingly.

Connections to Nature of Sclence

Sdern:!ﬁn Investigations Use a Variety of Methods
Scientific inquiry is charactedzed by a commean set
- of values that include: Ing«:;al thinking., mclston
open-mindedness, objectivity. skepticism,
repiicability of results, and honest and ethical
reparting of findings.

Connections to ather DCIs in this grade-band: N/A

Articulation of DCIs across grade-bands!
MS.LS1.A

Common Corg State Standards Connections!

ELA/ML iteracy -

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question Jncluding a self-generated question) or solve a problem; rarow of
broaden the inquiry when appropriate; synthesize multiple sources on the sulbject, demeonstrating understanding of the sulbject under investigation. (HS-

LS1-3)
WHST.11- Gather relevant information from muitiple authoritative print and digital scurces, using advanced searches effectively, assess the strengths and limitations
12.8 of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, aveoiding

plagiarism and overreliance on any ene socurce and following a standard format for citation. jHS-L51-3)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Core Idea.

The section entitled *Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences.

Unit 4: Structure and Support

OVERVIEW

Summary

In this unit, students will study the structures and functions of the Skeletal and Muscular systems. Students
will learn the skeletal and articular structures that create movement in our bodies. They will learn about how
the shape of the surfaces of bones help to define the types of actions they perform. Students will also study
various muscle groups in both the human and fetal pig. They will compare the anatomies of quadrupeds to
bipeds and look at how these muscles work with the skeleton to create the various movements of the body.
At the microscopic level, students will observe the histologies of the three types of muscle as well as bone
and cartilage. This will assist students in creating understanding of structure and functional relationships at

11



the cellular level. Applications from the field of physical and occupational therapy are brought in to explain
the importance of range of motion and various therapies to support movement.

Content to Be Learned

Histology: Focus on structure and support (bone, cartilage, dense regular connective tissue, skeletal
muscle).

Bones of the skeleton.

Anatomy of long bones (layers of compact bone; cancellous bone; periosteum).

Ossification process.

Articular surfaces and joint classification.

Movements.

Skeletal muscle anatomy.

Physiology of muscle contraction.

Integration of muscle and connective tissues.

Aging and disease as it relates to the maintenance of homeostasis in the skeletal and muscular systems.

Practices

Developing and using models.
Planning and carrying out investigations.
Constructing explanations and designing solutions.

Crosscutting Concepts

Structure and function.
Stability and change.
Cause and effect.

Essential Questions

In what ways are the skeletal and muscular systems interdependent?

How does disease and the aging process impact the skeletal and muscular systems?

How are the structures of muscles and bones in alignment with their specific functions in movement?
How does cartilage, bone, and fibrous connective tissue work to support articulations?

How can physical therapy support improved movement in an injured body?

What technologies exist to support human movement?

Next Generation Science Standards

12



Students who demenstrate understanding can:

HS-LS1- Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions

2, within multicellular organisms. [Clarification Statement: Emphasis is on functions at the organism system level such as nutrient
uptake, water delivery, and organism meovement in response to neural stimuli. An example of an interacting system could be an
artery depending on the proper function of elastic tissue and smooth muscle to regulate and deliver the proper amount of blood
within the circulatory system.] [Assessment Boundary: Assessment does not include interactions and functions at the molecular
or chemical reaction level]

The performance expectation above was developead using the foliowing elements from the NRC document A Framework for K-12 Science Education:

"~ Sclence and Enginering Practicss | Disciplinary Gors idess |} Grosscutting Gonoopts

ﬁmdnpﬁu!fﬂd Using Models : LS1.A: Structure and Function Systems and System Models
M;xiulmg in g-whdlda on K-8 ﬂ:pﬂdaﬂcasmd «  Multicellular organisms have a hierarchical = Models (e.g., physical, mathematical, computer
w g, synthesizing, and developing structural organization, in which any one system models) can be used to simulate s?stams and
pmdid a;l:{,shmrruiﬂ:bnhsl’ups ameng is made up of numarous parts and is itself a interactions —including enengy, matter, and
between systems and WW in component of the next level, information flows —within and betwmn systems
thanalural am;.fdmg ned worlds. at different scales.

Demiap andusas,mdﬂmm mwidezmto

Connections to other DCIs in this grade-band! N/A

Articulation of DCIs across grade-bands:
MS.LS1.A

Common Caore State Standards Connections:

ELALiteracy -

sL.11-125 Make strategic use of digital media {e.g., textual, graphical, audio, visual, and interactive elements] in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest, (HS-LE1-3)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Core Idea.

The section entitled "Disciplinary Core Ideas" is reproduced verbatim from A Framework for K-12 Science Education; Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the MNational Academy of Sciences.
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HS-LS1-

Students who demonstrate understanding can:

Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis. [Clarification

3. Statement: Examples of investigations could include heart rate response to exercise, stomate response to moisture and
temperature, and root development in response to water levels.] [Assessment Boundary: Assessment does not include the
cellular processes involved in the feedback mechanism.]

The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Planning and Carrying Out Investigations

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

« Plan and conduct an investigation individually and
collaboratively to produce data to serva 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 tials, cost, risk, time), and refine the
design accordingly.

Connections to Nature of Sclence

Scientific Investigations Use a Variety of Methods
= Scientific inquinyis characterdzed by a comimon set
~of values that include: logical thinklng, precision,
open-mindedness, objectivity. skepticism,
repiicability of results, and honestand athical
reporting of findings.

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 ithrough positive
feedbach) or discourage (negative feedback)
what s going on inside the living systam.

Stability and Change
= Feedback (negative or positive) can stabilize or
destabilize a system.

Cionnections to other DCls in this grade-band: N/A

Articulation of DCIs across grade-bands:
MS.LS1.A

Commaon Core State Standands Connections!
ELA/LRReracy -

WHST.8-12.,7 Conduct short as well as more sustained research projects to answer a question {including a self-generated question) or solve a problem; narow or
broaden the inguiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-

L51-3)
WHST.11- Gather relevant information from muitiple authoritative print and digital sources, using advanced searches effectively, assess the strengths and limitations
12.8 of each source in terms of the specific task, purpose, and audience; integrate informaticn into the text selectively to maintain the flow of ideas. aveiding

plagiarism and overreliance on any one scurce and following a standard format for citation. (HS-L57-3)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Core Idea.

The section entitled *Disciplinary Core ldeas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences.

Unit 5: Control and Reproduction

OVERVIEW

Summary

Students will learn the various branches of the Nervous System. We will study the structures and functions
of various types of neurons and support cells. Students will learn about the various areas and centers of the
cerebrum and their functions. Students will understand the physiology of transmission in neurons and the
cellular mechanisms that allow neurons to conduct action potentials. We will also discuss the
interdependence of this system with the muscular system. This unit will also explore homeostatic regulation
by the Endocrine system and Reproductive systems. Students will learn all anatomy, hormones, target
tissues, and effects of hormones on their targets. Students will think through case studies to explain and help
diagnose diseases that impact endocrine glands. Students will also learn about development regulated by the
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Reproductive system. We will learn the chemistry of puberty and talk about the physiology of sexual
function.

Content to Be Learned

Histology: Focus on conduction (multipolar neurons, motor neurons, and motor end plates).
Anatomy of the nervous system.

General functions of the nervous system.

Compare and contrast the anatomical subdivisions of the nervous system.

Myelin sheath role.

Reflex response.

Difference between neuroglia and neuron.

Summarize the events of synaptic transmission.

Physiology of action potential.

Name the major regions of the brain and describe their functions.

Identify and describe the ventricles of the brain.

Identify and describe the structures that protect and support the brain.

Identify structures that make up the limbic system.

Identify the anatomical structure that form the thalamus and hypothalamus and explain their functions.
Distinguish among motor, sensory, and association areas of the cerebral cortex.

Distinguish between somatic and autonomic nervous response.

Discuss the impacts of some neurological diseases on the normal function of this system.
Identify the impacts of the aging process on the nervous systems.

Describe the chemical classes of hormones and explain how hormones control their targets.
Describe the relationships between the anterior and posterior pituitary and the hypothalamus.
Analyze symptoms of endocrine diseases to hypothesize the target gland.

Locate and discuss functions of major endocrine glands.

Discuss the impacts of some endocrine diseases on the normal function of this system.
Identify the impacts of the aging process on the endocrine system.

Identify structures and functions of the male and female reproductive structures.

Compare oogenesis and spermatogenesis.

Describe the histological features of the testes and ovaries.

Discuss the development of male and female reproductive structures.

Practices
e Developing and using models.
e Planning and carrying out investigations.
e Constructing explanations and designing solutions.

Crosscutting Concepts

Cause and effect.
Structure and function.
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e Systems and system models.

e Patterns.

Essential Questions

e How do the Nervous and Endocrine systems communicate with other systems of the body?

Next Generation Science Standards

What is the difference in the length of influence of the Nervous system versus the Endocrine system?
What is the difference between a reflex response and a cerebral response?

How does the Nervous system use feedback systems to control the body?

How does the Endocrine system use feedback systems to control the body?

How can one gland impact another in the Endocrine system?
How do steroid and peptide hormones compare?

How do oogenesis and spermatogenesis compare?

Are the functions of male and female reproductive systems different?
How does development of male and female differ?
How does the endocrine help regulate growth?

HS-LS51-

or chemical reaction level.]

Students who demonstrate understanding can:

Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions

2. within multicellular organisms. [Clarification Statement: Emphasis is on functions at the organism system level such as nutrient
uptake, water delivery, and organism mevement in response to neural stimuli. An example of an interacting system could be an
artery depending on the proper function of elastic tissue and smooth muscle to regulate and deliver the proper amount of blood
within the circulatory system.] [Assessment Boundary: Assessment does not include interactions and functions at the molecular

The performance expectation above was developed using the foliowing elements from the NRC document A Framework for K-12 Science Education:

Devel and Using Models
Modaling in 1 8-12 builds on K-8 experiences ﬂﬂd
1o using, synthesizing, and developing
models to predict and show relationships ameng
vadablas between systemns and mmrmmpnnems in
the natural and designed worlds,
« Develop and use a mode! based on evidence to
‘illustrate the relationships between systems or
batwaan components of a system.

Disciplinary Core ldeas
L51.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,

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

Caonnections to ather DCls in this grade-band: NA

Articulation of DCls across grade-bands:

MS.L51.A

Commaon Core State Sfandards Connections:

ELA/Lteracy -

sL11-12.5 Make strategic use of digital media {e.g., textual, graphical, audio, visual, and interactive elements] in presentations to enhance understanding of findings,

reasoning, and evidence and to add interest. (H5-L51-2)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or

Disciplinary Core |dea.

The section entitled "Disciplinary Core Ideas"” is reproduced verbatim from A Framework for K-12 Science Education; Practices, Cross-
Cutting Concepts, and Core ideas. Integrated and reprinted with permission from the National Academy of Sciences.
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Students who demonstrate understanding can:

HS-LS1- Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis. [Clarification

3. Statement: Examples of investigations could include heart rate response to exercise, stomate response to moisture and
temperature, and root development in response to water levels.] [Assessment Boundary: Assessment does not include the
cellular processes involved in the feedback mechanism.)

The performance expectation above was developed using the following elements fFrom the NRC document A Framework for K-12 Science Education:

_Sclence and Engineering Practices [Jl§ ___ Discplinary Coreidess ___Jj}} ___ Crossoutting Concepts

Planning and Carrying Out Investigations LS1.A: Structure and Function Stability and Change
Planning and carrying out in 8-12 builds on K-8 = Feedback mechanisms maintain a living = Feedback (negative or positive) can stabilize or
expnrimm and progresses to include ]mﬂ‘ﬂgﬁiﬂﬂs system's internal conditions within certain limits destabilize a system.
that provide evidence 'fn_rand.tast conceptual, and mediate behaviors, allowing it to remain
mathematical, physical, and empirical models. alive and functional even as external conditions
+ Plan and conduct an investigation individually and change within some range. Feedback
mlla.bomtwdy to pmduca data tc serve as the mechanisms can encourage ithrough positive
basis for evidence, and in the -design: decide on feedback) or discourage (negative feedback)
types, how much, and accuracy of data needad to what is going on inside the living system.

produce reliable measurements and congider
limitations on the precision of the data {e.g.,
number of trials, cost, risk, time), and refine the
design accordingly.

Connections to Nature of Science

Scientific Investigations Use a Variety of Methods
» - Scientific inquiry is characterzed by a common set
~of values that include: logical thinking, precision,
open-mindedness, objectivity. skepticism,
replicability of resuits, and honest am:l athical
reporting of findings.

Connections fo other DCIs In this grade-band: N/A

Articulation ef DGIs across grade-bands:

MS.LS1.A

Common Corg State Stangdands Connections:

ELA/Lireracy -

WHST.8-12.,7 Conduct short as well as morg sustained research projects to answer a guestion (including a self-generated question) or solve a problem; ramow ar
broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-

L51-3)
WHST.11- Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively, assess the strengths and limitations
12.8 of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas. aveiding

plagiarism and overeliance on any one source and following a standard format for citation. (HS-L57-3)
* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or

Disciplinary Core Idea.

The section entitled “Disciplinary Core ldeas” is reproduced verbatim from A Framewark for K-12 Science Education: Practices, Cross-
Cutting Concepts, and Core ideas. Integrated and reprinted with permission from the National Academy of Sciences.

Unit 6: Transport

OVERVIEW

Summary

Beginning with the blood, students will learn about the circulatory, respiratory, digestive, and urinary systems.
The focus will remain on the relationship between form and function within organs and structures with ties to
histology. Students will study these systems in homeostasis and will learn about their interdependent
relationships with each other and with the blood. Students will also explore the effects of the aging process on
the transport systems as well as common diseases that impact each system.
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Content to Be Learned

Histology: Focus on transport (blood, cardiac and smooth muscle, epithelial tissues).
Identify the anatomy of the blood.

Explain the general functions of the blood.

Describe the process of hemostasis.

Identify ABO blood groupings and describe the process of agglutination.
Compare erythrocytes, thrombocytes, and leukocytes.

Identify and describe the anatomy of the heart, arteries, veins, and capillaries.
Describe the cardiac cycle.

Explain how aging impacts the circulatory system.

Explain how disease impacts the circulatory system.

Describe an ECG read out.

Identify and describe the anatomy of the respiratory system.

Discuss the functions of the respiratory system.

Explain the role of the muscles in respiration.

Compare internal and external respiration.

Discuss how pollution and smoking can damage the respiratory membranes.
Explain the effects of aging and disease on the respiratory system.

Identify and describe the anatomy of the alimentary canal.

Describe the histology of the alimentary canal and connect to functions.
Identify the accessory structures in digestion and their secretions.

Compare chemical and mechanical digestion.

Discuss how macromolecules are broken down and rearranged.

Discuss the interdependence of the circulatory system and the digestive system.
Explain the impact of aging and disease on the digestive system.

Identify and describe the anatomy of the urinary system.

Explain the histology of the kidney and nephron and how this connects to function.
Explain urine formation (filtration, reabsorption, and secretion).

Discuss the interdependence of the urinary and circulatory systems.

Explain the role of ADH.

Explain how aging impacts the urinary system.

Use urinalysis to diagnose a patient based on chemical and microbiological observations.

Practices

Developing and using models.
Planning and carrying out investigations.
Constructing explanations and designing solutions.

Crosscutting Concepts

Cause and effect.

Structure and function.
Systems and system models.
Patterns.
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Essential Questions

e What structural components do all transport systems share?
How are the transport systems linked through the blood?
What common patterns can be seen in how aging impacts transport systems?
How can the blood and urine be used as diagnostic tools for the human body?
How does disease impact homeostasis in each transport system?
How do the histologies of structures give clues to the physiology of the organ?

Next Generation Science Standards

Students who demenstrate understanding can:

HS-LS1- Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions

2. within multicellular organisms. [Clarification Statement: Emphasis is on functions at the organism systam level such as nutrient
uptake, water delivery, and organism movement in response to naural stimuli. An example of an interacting system could be an
artery depending on the proper function of elastic tissue and smooth muscle to regulate and deliver the proper amount of blood
within the circulatory system.] [Assessment Boundary. Assessment does not include interactions and functions at the molecular
or chemical reaction level.]

The performance expectation above was developed using the foliowing elements from the NRC document A Framewoik for K-12 Science Education:

Dmelnpdng and Using Models LS1.A: Structure and Function Systems and System Models

Maodeling in 9-12 builds en Kwﬂﬁmarmncas m\d «  Multicellular organisms have a higrarchical = Models (e.g., physical, mathematical, computer
pmqmssasmum‘ng. synthesizing, mddw«alupﬁ'lg structural organization, in which any one system models) can be used to simulate systems and
madels to predict and show relationships ameng i= made up of numarous parts and s itself a interactions—including energy, matter, and
vﬁ.dab!es between systems and thaurmmpnnm in component of the next level, information fiows —within and between systems
the natural and designed worlds. at different scales.

«+ Develop and use a mode! based on evidence to
illustrate the relationships between systems or
batwaan componants of a system.

Connections to other DCls in this grade-band. N/A

Articulation of DCls across grade-bands:
MS.L51.A

Comman Care State Standards Connections:

ELA/Literacy -

SLA1-125 Make strategic use of digital media {e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest, (HS-LE51-2)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Core Idea.

The section entitled "Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences.
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Students who demonstrate understanding can:

HS-LS1-  Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis. [Clarification

3. Statement: Examples of investigations could include heart rate response to exercise, stomate response to moisture and
temperature, and root development in response to water levels.] [Assessment Boundary: Assessment doss not include the
cellufar processes involved in the feedback mechanism.)

The performance expectation above was developed using the following elements Fom the NRC document A Framework for K-12 Science Education:

Planning and Carrying Out Investigations LS1.A: Structure and Function Stability and Change
PFam'ung and carrying aut in 9-12 builds on K-8 « Feedback mechanisms maintain a living = Feedback (negative or positive) can stabilize or
B}pu'imms and progresses to include investigations system's internal conditions within certain limits destabilize a system.
that provide evidence for and test conceptual, and mediate behaviors, allowing it to remain '
mathematical, physical, and empirical models. alive and functional even as external conditions
« Plan and conduct an |nuusthnﬂmmdmdualry and change within some range. Feedback
cnlleﬂmmimﬂym pruducn data te serve as the mechanisms can encourage (through positive
basis for evidence, and in the dnﬂg\ decrdn o feedback) or discourage (negative feedback)
‘types, how much, and accuracy aidatanqedad fo what is going on inside the living systam.

produce mlhtala measurements and consider
limitations on the precision of the data (a.q.,
number of tials, cost, risk, time), and refine the
design a.cmfdlngw

snienunn Iinvestigations Use a Varlety of Methods
‘Scientific inquiny s characterized by a common set
'a’i values that include: Ingk.‘:al H‘mklng pracigion,
.Dpefkmindad,rms objectivity, skepticism,
replicability of results, and honest and‘aﬂ'ﬂc&l
reporting of findings.

Connections to aother DCJs In this grade-band: N/A

Articulation of DCIs across grade-bands!
MS.LS1.A

Common Corg State Standards Connections!

ELA/ML iteracy -

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question Jncluding a self-generated question) or solve a problem; rarow of
broaden the inquiry when appropriate; synthesize multiple sources on the sulbject, demeonstrating understanding of the sulbject under investigation. (HS-

LS1-3)
WHST.11- Gather relevant information from muitiple authoritative print and digital scurces, using advanced searches effectively, assess the strengths and limitations
12.8 of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding

plagiarism and overreliance on any ene socurce and following a standard format for citation. jHS-L51-3)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Core Idea.

The section entitled *Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences.
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HS-LS1-

Students who demonsirate understanding can:

Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules

6. may combine with other elements to form amino acids and/or other large carbon-based molecules. [Clarification
Statement: Emphasis is on using evidence from models and simulations to support explanations.] [Assessment Boundary:
Assassment does not inciude the detalis of the specific chemical reactions or identification of macromaolecules.]

The performance expectation above was developed using the following elemants from the NRC document A Framework for K-12 Sclence Education:

Sclence and Engineering Practices
Constructing Explanations and Designing
Solutions

Constructing explanations and. uam;;nlng solutions in-
§-12 builds on K-8 experiences and Ao
explanations and designs that are supported by
mumpla-and independent student-genarated sources

of evidence consistent with scientific ideas,
principles, and theories.

« Construct and m&ama:pfanaﬁm hasad.an
valid and reiiable evidence obtained from a
variety of sources fincluding students’ own
investigations, modals, theories, simulations,
peer review) and the assumption that |
and laws that describe the natural world operate
tod!yasﬂmdﬂinﬂﬁpastmdwilmrﬁrmam
“do so in the futume.

Disciplinary Core Ideas

L51.C: Organization for Matter and Encrgy Flow
in Organisms

= The sugar molecules thus formed contain
carbon, hydrogen, and oxygen: thair
hydrocarbon backbones are used to make
amino acids and other carbon-based molecules
that can be assembled into farger molecules
{such as proteins or DMNA), used for example to

~form new cells.

« As'matter and energy flow through differant
organizational levels of living systems, chemical
elements are recombined in different ways to
form different products.

Energy and Matter
= Changes of energy and maﬂarm a system can
be described in terms of enargy and mattar
flows into, out of, and within that system.

Connections to other DCIs in this grade-band’:
HS.PS1.B

Articulation of DiCls across grade-bands:

MS.PS1.A | ME.P51.B ; M5.PS3.D ; M5.L51.C | MS.ESS2.E

Common Core State Standards Connections!

ELA/ iteracy -
RST.11-12.1
inconsistencies in the account. (H3-L5S1-8)
WHST.8-12.2
WHST.9-125
significant for a specific purpose and audience: (HS-LS1-6)
WHST.9-12.9

Draw evidence frem informational texts to suppert analysis, reflection, and research. (HS-L51-5)

Cite specific textual evidence 1o support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or

Write informative/explanatory texts, including the narration of historical events, scientific procedures’ expenments, or technical processes. (HS-L51-8)
Develop and strengthen writing as needed by planning, revising, editing, resvriting, or trying a nesw approach, focusing on addressing what is most

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or

Disciplinary Core Idea.

The section entitled "Disciplinary Core ldeas" is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-
Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences.
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