Unit Topic: Introduction to Anatomy

Essential Question: How is the human body organized to accomplish all of life’s processes, all while maintaining homeostasis at an organ system level, all the way down to a cellular level?

[image: image1.png]



Concept 1: Biology Review

Objectives:

1. List the characteristics that all living things share.

2. Describe the relationship between response to stimuli and homeostasis.

3. Describe the role of each organelle in the overall function of the cell.

4. Explain the structure of the cell membrane and how its structure allows it to control what goes in and out of the cell.

5. Explain the importance of each macromolecule to the overall function of the cells and thus the human body.

6. Distinguish between the following terms: DNA, chromosomes, and genes. Then explain their relationship to proteins.

7. Explain the role of enzymes in biochemical reactions, including the importance of their specificity.

8. List the levels of organization within an organism.

9. Summarize the process of the cell cycle in somatic (body) cells. Include the name of each sub-phase, and the critical importance of chromosome duplication prior to cell division.

10. Explain what is meant by the phrase “form dictates function” and why it will be an essential theme in this course.

11. Identify an organelle based on a diagram or description of its structure.
12. Given the description of a cell’s function, determine the most essential organelles needed in the cell to carry out that specific function.
13. Given appropriate context, be able to arrange a list of body organization levels from smallest to broadest, or vice versa.


Vocabulary:

Cell

Organelle

Macromolecule

Nucleotide

Fatty acid

Monosaccharide

Amino acid

Enzyme

Catalyst

Active site

Differentiation

Concept 2: Homeostasis and Regulation

Objectives:

1. Differentiate between dynamic and static equilibrium.

2. Describe the relationship between response to stimuli and homeostasis.

3. Differentiate between positive and negative feedback loops.  Include an example of each.

4. Draw an example of a feedback loop, clearly labeling all parts.

5. Summarize the role enzymes in the regulation of homeostasis.

6. Summarize the role of cellular transport in the regulation of homeostasis.

7. Describe the six types of cellular transport, including an example of a substance transported for each.

8. Explain the importance of cell signaling and communication in maintaining homeostasis. Include a brief description of a real-world example of a breakdown in cell communication and how that impacted homeostasis in the organism.

9. Draw a sketch of a signal transduction pathway, labeling the key parts.

10. Distinguish between the types of chemical signals that can initiate a signal transduction



Vocabulary:

Homeostasis

Receptor

Stimulus

Effector

Response

Feedback inhibition

Passive transport

Active transport

Hypertonic solution

Hypotonic solution

Isotonic solution

Ligand

Signal transduction

pathway

Inhibitor

Transduction

Phosphorylation
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pathway.

11. Explain the importance of specificity in receptor proteins. Include the difference between intracellular and membrane receptors and the types of ligands they would bind to.

12. Describe the importance of a second messenger in certain signal transduction pathways.

13. Explain several types of responses that can be triggered by a transduction pathway.

14. Be able to analyze data to determine the effect of a feedback mechanism on homeostasis.
15. Be able to process information about a real-world feedback mechanism and translate it into a feedback loop diagram.
16. Classify a type of cellular transport based on a diagram or description.
17. Classify solutions as hypertonic, hypotonic, or isotonic based on a diagram or description.
18. Be able to interpret a diagram of a signaling mechanism and infer what type of response is being triggered.
Concept 3: Anatomy Basics

Objectives:

1. Create a chart to distinguish between the functions and key structures of the 12 main organ systems.

2. Contrast the dorsal and ventral body cavities.

3. List each type of body cavity covered in class with a brief description of its purpose.

4. Explain the importance of each of the four types of tissues that make up the human body.

5. Differentiate between the functions of the 4 types of connective tissue.

6. Sketch a flowchart/concept map to show the diversity among the different types of connective tissue.

7. Draw an example of each type of muscle tissue and explain the unique role each play.

8. Given a diagram or description, identify the body region, body plane, and/or body cavity.
9. Describe the location of various body parts in relation to others using appropriate anatomical vocabulary, including regional terms.
10. Given a diagram or description, be able to differentiate and identify the type of tissue.
11. Classify epithelial tissue based on the number of cell layers and cell shape.

Dephosphorylation Second messenger

Vocabulary:

Anatomy

Histology

Cytology

Physiology

Anatomical position

Axial

Appendicular

Superior (cranial)

Inferior (caudal)

Anterior (ventral)

Inferior (dorsal)

Medial

Lateral

Intermediate

Proximal

Distal

Superficial

Deep

Body planes

Sagittal

Midsagittal

Parasagittal

Frontal (coronal)

Transverse (cross

section)

Cutaneous

membrane

Mucous membrane

Serous membrane

Parietal membrane

Visceral membrane

Meninges

Tissues

Organ

Glands (exocrine and endocrine) Neuron
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Concept 1 Notes: Biology Review

Questions/Vocabulary
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Overview

Cells

Organelles

Cytoplasm
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Cilia and Flagella

Nucleus

Ribosomes
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Rough Endoplasmic Reticulum (ER)

Smooth Endoplasmic Reticulum (ER)
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Golgi Apparatus
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Living Tissue Composition

Macromolecules
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Macromolecules (continued)
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Levels of Organization

Cell Division
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Differentiation

Summary Concept 1
Summarize the key structural and molecular components of living things like humans.

Introduction Unit
© It’s Not Rocket Science® 2019
11

Research and Report: Types of Human Cells
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Task Cards: Biology Review

Travel to each card in the room and write your answers to the question below.  You do not have to go in order, just make sure you get to every card, and write your answers in the appropriate box.
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# 1
# 2

# 3
# 4

# 5
# 6

# 7
# 8

# 9
# 10
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· 11

· 13

· 15

· 17

· 19

· 
12

· 14

· 16

· 18

· 20
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Inquiry Investigation: Feedback Mechanisms

Introduction: Homeostasis refers to the process of, or mechanisms for, maintaining stability of an internal environment within an organism. Feedback mechanisms are used in living organisms to maintain internal conditions when external conditions in the organism’s environment are changing. Feedback mechanisms can either promote or inhibit processes within an organism to maintain homeostasis. When the product of a homeostatic mechanism results in slowing down or inhibiting a body process, this response is called negative feedback. When the product of a homeostatic mechanism results in a speeding up or proliferation of a body process, this is considered a positive feedback response. All organ systems in the human body work together to maintain constant and regulated conditions. The human body, like other organisms, is constantly regulating in order to maintain homeostasis. The goal of this inquiry investigation is to plan and conduct an experiment that provides evidence that feedback mechanisms do in fact maintain homeostasis.

Background Knowledge: What are some ways that you can think of that your body maintains homeostasis? List some of these below, and label if any are specifically examples of positive vs. negative feedback.

Guiding Question: Write an overarching question to try to answer for this lab.

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

Purpose: Re-write your question as a “To determine…” statement.

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

Research: Conduct some background research that will be helpful to know as you plan out how you will investigate this topic. Record your findings (with references!) below. You may use another sheet of paper, as needed.
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Make a Plan:

a.
How could you investigate this?

b.
What will you need to investigate this guiding question?

c. What will be your independent variable in this investigation?

d. What will be your dependent variable?

e. What will be your control group?

f. What will be your experimental group(s)?

g. What constants do you need to plan for in your procedures?

Hypothesis: Based on the background knowledge and research you wrote out above, make a prediction about a cause and effect relationship you think you will observe in this investigation.

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

Introduction Unit
© It’s Not Rocket Science® 2019
17

Materials: Now that you have planned your investigation, make a specific bulleted list of what you will need to conduct this investigation.

Procedures: Now that you have planned your investigation, make a specific numbered list of what you will need to do for this investigation.

Results: Set up a data table for how you want to collect your data. After conducting the experiment, create a graph on the next page that best represents the data you’ve collected.
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Analysis: Write several paragraphs to answer the following questions. You may need to use more paper.

a. What does your data show you? Refer to your graph and specifically cite evidence from it in your answer.

b. Think back to the research you did prior to conducting this investigation. How do your findings relate to (or not) what you found in your research? Make connections between what you already knew prior to collecting data, and what you saw in your results.

c. In what ways could you have improved your experimental design? List three specific weaknesses or errors and three specific solutions for how these could be fixed/prevented in the future.

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

Conclusion: Write a paragraph answering the following questions. You may need to use more paper.

a. Does the data cause you to support or reject your hypothesis? Explain how you know.

b. What did you learn about homeostasis and feedback mechanisms from this investigation?

c. How would what you learned be helpful knowledge in the real world? (aka life outside of science class!)

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________
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Concept 2 Notes: Homeostasis and Regulation

Questions/Vocabulary
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Overview
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Positive (+) Feedback Mechanisms

Negative (-) Feedback Mechanisms
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Feedback Loops
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Role of Enzymes in Homeostatic Regulation

Role of Cellular Transport and Signaling in Homeostasis
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Passive Transport

Simple Diffusion

Facilitated Diffusion

Osmosis
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Active Transport

Molecular Pumps

Using Vesicles

Overview of Cell Signaling

Signal Transduction Pathway
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Chemical Signals
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Transduction

Responses

Summarize the mechanism by which cells use to communicate with each other.

Summary Concept 2
Include in your summary why cell signaling is critical for maintaining homeostasis.
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Diffusion

Facilitated

Diffusion

Osmosis

Endocytosis

Exocytosis

Molecular

Pumps

Part 2 Application: You get home from school and grab a bag of potato chips before settling onto the couch to binge watch your newest Netflix series. A few hours later, you notice that all of the chips are gone and you feel very thirsty. You get up to go to the bathroom before grabbing a drink and notice your urine is exceptionally dark in color. Apply what you know about osmosis to explain what has happened to the cells in your body. Include the name for the type of solution the cells were in after eating and how the cells attempted to maintain homeostasis despite these salty conditions.
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Activity: Cell Communication Breakdown

Overview: Cell signaling and communication is critical for maintaining homeostasis in all organisms, but especially in multicellular organisms with trillions of cells like humans. So, what happens if there is a cell communication breakdown in terms of homeostatic regulation? In this activity, you will create a digital infographic to creatively share your research on a disease that results from the disruption or breakdown of normal cellular communication, or a drug that causes a disruption or breakdown. You will share your infographic with the class in a short 2-3 minute presentation of your findings.

Infographic Requirements:

· Name of the disease, drug, or chemical that is researched
· Description of the disease, drug, or chemical, including:
o Symptoms associated with the disease, drug use, or exposure to the chemical o Relevant statistics about prevalence and impact
o  Treatment options

o Clear and specific explanation of how cell communication is disrupted and its effects on homeostasis

· Diagrams, pictures, or charts so that the infographic is more than just words
· COLORFUL, neat and visually appealing!
· Overall infographic demonstrates accuracy
· Must be completed digitally and submitted ON TIME!
· Research is appropriately cited and included on a separate reference page
· Presentation is within the 2-3 minute time limit, and information is delivered in a confident and clear tone that shows the student’s understanding of the disease or chemical
Rubric:
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Concept 3 Notes: System Interactions

Questions/Vocabulary
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Overview

Organ Systems

Skeletal system

Muscular system

Nervous system
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Endocrine system
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Cardiovascular system

Respiratory system

Digestive system

Urinary system

Integumentary system
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Immune and Lymphatic systems
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Reproductive system

Anatomical Vocabulary
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Anatomical Position

Regional Terms

Axial

Appendicular

Directional Terms

Superior

Inferior
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Anterior
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Posterior

Medial

Lateral

Intermediate
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Proximal

Distal

Superficial

Deep
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Body Planes (Sections)

To study the human body, it is often sectioned off along flat surfaces called planes. Below are the most frequently used.
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Sagittal

Frontal

Transverse

Body Cavities

Anatomists typically divide the body into two membrane-lined internal cavities that protect the organs within them, each having 2 major subdivisions.

Dorsal body cavity
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Cranial cavity

Vertebral (Spinal) cavity
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Ventral body cavity
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Thoracic cavity

Abdominopelvic cavity

Abdominal cavity

Pelvic cavity

Other Body Cavities
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Body Membranes

Tissues

Types of Tissues

Epithelial Tissue (also known as Epithelium)
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Connective Tissue

Connective Tissue Proper


Cartilage


Bone (osseous) Tissue


Blood
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Muscle Tissue

Nervous Tissue

Summary Concept 3
Summarize what you learned about the organization of the human body.
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Model Project: Organs of the Human Body

Overview: Humans are considered one of the most complexly designed organisms on the planet. The human body has extraordinary organization in order to accomplish the countless functions it has to keep everything running. Divided into 11 major organ systems, these systems are composed of organs, tissues, and cells that all work together to maintain homeostasis. For this project, you and your group will have the task of researching one of the major organs of the human body and designing a 3-dimensional model of it. You will conduct research on characteristics of your organ in terms of its structure, function, role(s) in various organ systems, and how it contributes to maintaining homeostasis. You will use your research to build your 3-dimensional organ model which will be presented orally to the class. An essay about your organ model and the rationale behind it will also be written to support why your model accurately represents your organ as well as the importance of this organ in a healthy and functioning human. By the end of this project, we will be introduced to a variety of human organs, have a better understanding of the hierarchy of organization in the human body, and further our understanding of the relationship between structure and function.

Requirements:

· Research notes are included for each group member in the students’ OWN WORDS (this can be done on a shared/collaborative Google doc or by hand)
· At least 4-5 references for research are properly cited in APA or MLA format
· 3-dimensional visual model of the organ
· Colorful, neat, and creative
· Design is accurate and based on research
· Essay is clear, informed, and accurate
· Includes reasoning behind the way the model was constructed to represent the organ
· Covers details of the structure with regards to tissue and cell composition
· Includes an explanation of:
· The function(s) of the organ
· Its role(s) in various organ systems
· How it contributes to the overall body maintaining homeostasis
· A description of a disease or disorder that results from a failure of this organ to maintain homeostasis is included as an illustrative example of the organ’s importance
· Includes a works cited page with appropriate citations
· Presentation of model is clear, dynamic, and includes all group members equally
· Information shared during presentation is relevant and accurate
· Overall project (research notes, model, essay, and presentation) demonstrates accuracy
· Evident that all group members contributed equally to the project
Evaluation: On the following pages, you will be able to see the criteria that will be used to evaluate the project. The information is provided as both a rubric and a checklist. This will count as a 100-point grade. The main components you will be graded on are:

· Research
· Essay
· Model
· Presentation
· Group work/Peer evaluation
Due:
Organ:
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Research

Essay

Model

Presentation

Peer

Evaluation



Excellent

(20 points)

· Group fully researched their organ and included evidence of their research in organized notes.
· Individual student contributed research and notes to the project.
· Group includes 4-5 references in APA or MLA citation.
· Works cited page is correctly done and included in the essay.
· All information is detailed, factual, and in own words.
· All information is accurate.
· Reasoning behind the design choices is clear, informed, and accurate.
· All of the required components listed on the project description page are included and covered fully.
· Model demonstrates excellent student effort and time put into its completion.
· 3-D model is colorful, neat and creative.
· Relevant traits of the organ are clearly incorporated.
· Overall model demonstrates complete understanding of the group’s assigned organ.
· Clear evidence of students’ effort and participation.
· Presentation of model is entirely clear and dynamic.
· All group members are equally represented.
· Group is fully prepared.
· Group uses time wisely.
· Student receives positive feedback from all group members.
· Student receives an average score between 4.5-5 on peer evaluation form.


Satisfactory


(19-16 points)

· Group for the most part researched their organ and included evidence of their research in organized notes.
· Individual student contributed research and notes to the project.
· Group includes 3-4 references in APA or MLA citation.
· Works cited page is mostly correct and included in the essay.
· The majority of the information is detailed, factual, and in own words.
· The majority of the information is accurate.
· Reasoning behind the design choices is mostly clear, informed, and accurate.
· The majority of the required components listed on the project description page are included and covered fully.
· Model demonstrates satisfactory student effort and time put into its completion.
· 3-D model is mostly colorful, neat and creative.
· Relevant traits of the organ are incorporated.
· Overall model demonstrates understanding of the group’s assigned organ.
· Evidence of students’ effort and participation.
· Presentation of model is mostly clear and dynamic.
· Most group members are represented.
· Group is mostly prepared.
· Group mostly uses time wisely.
· Student receives positive feedback from most group members.
· Student receives an average score between 3.6-4.4 on peer evaluation form.




Needs Improvement

(15-10 points)

· Group somewhat researched their organ and somewhat included evidence of their research in notes.
· Individual student may or may not have contributed research and notes to the project.
· Group includes 2-3 references in APA or MLA citation, or 4-5 references but they are not formally cited.
· Works cited page is included in the essay, but not entirely correct.
· Some of the information is detailed, factual, and in own words.
· Some of the information is accurate.
· Reasoning behind the design choices is somewhat clear, informed, and accurate.
· Some of the required components listed on the project description page are included and covered fully, but most are not.
· Model demonstrates a lack of student effort and time put into its completion.
· 3-D model is somewhat colorful, neat and creative.
· Relevant traits of the organ are somewhat incorporated.
· Overall model does not fully demonstrate understanding of the group’s assigned organ.
· Some evidence of students’ effort and participation.
· Presentation of model is somewhat clear and dynamic.
· Only some group members are represented.
· Group is somewhat prepared.
· Group somewhat uses time wisely.
· Student receives positive feedback from some group members.
· Student receives an average score between 2.5-3.5 on peer evaluation form.


Unacceptable

(9-0 points)

· Group did very little research on their organ and/or did not include evidence of their research in notes.
· Individual student may or may not have contributed research and notes to the project.
· References are inadequately cited or not included at all.
· Works cited page is completely missing from the essay or completely inaccurate.
· The majority of the information is NOT detailed, factual, and/or in the students’ own words.
· The majority of information is NOT accurate.
· Reasoning behind the design choices is not clear, informed, and accurate.
· The majority of the required components listed on the project description page are NOT included or covered fully.
· Model demonstrates unsatisfactory student effort and time put into its completion.
· Model is not 3-D, colorful, neat or creative.
· Relevant traits of the organ are not incorporated.
· Overall model fails to demonstrate understanding of the group’s assigned organ.
· Little evidence of students’ effort and participation.
· Presentation of model is not clear or dynamic.
· Only one group member is represented.
· Group is not fully prepared.
· Group does not use time wisely.
· Student does not receive positive feedback from group members.
· Student receives an average score less than 2.5 on peer evaluation form.


	Organ Model Project Rubric


Comments:
Total Score:

	40


Organ Model Project Checklist

Use this list to make sure your group has completed every aspect of the project. You may also use the rubric I will be using as a reference too. It’s a good idea for your group to practice your presentation as well so you feel comfortable presenting.

Research (20 points)

· Group fully researched their assigned organ and included evidence of their research in their OWN WORDS in organized notes.
· Individual student contributed research and notes to the project.
· Group includes 4-5 references in APA or MLA citation.
· Works cited page is correctly done and included in the essay.
Essay (20 points)

· All information is detailed, factual, and in own words.
· All information is accurate.
· Reasoning behind the model’s design is clear, informed, and accurate.
· All of the required components listed below are included and covered fully.
o Covers details of the structure with regards to tissue and cell composition o Includes an explanation of:
· The function(s) of the organ
· Its role(s) in various organ systems
· How it contributes to the overall body maintaining homeostasis
· A description of a disease or disorder that results from a failure of this organ to maintain
homeostasis is included as an illustrative example of the organ’s importance

o Includes a works cited page with appropriate citations
Model (20 points)

· Model demonstrates excellent student effort and time put into its completion.
· Model is 3-dimensional, colorful, neat and creative.
· Design is an accurate representation of the organ’s structure.
· Overall model demonstrates complete understanding of the group’s assigned organ.
Presentation (20 points)

· Clear evidence of students’ effort and participation.
· Presentation of model is entirely clear and dynamic.
· All group members are equally represented.
· Group is fully prepared.
· Group uses time wisely.
Group Work/Peer Evaluation (20 points)

· Student receives positive feedback from all group members.
· Student receives an average score between 4.5-5 on peer evaluation form.
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Organ Model Project Peer Evaluation

Write YOUR name in the first column, and then each of your group members’ names in the other columns. Using a scale of 1-5, rank each statement for each member of the group (yourself included) to indicate the extent to which you agree with the statement. After you have completed evaluating each statement, calculate your average score for each group member (again, yourself included!) by adding up your numbers and dividing by 7. Then answer the questions at the bottom of the page on another sheet of paper or the back of this sheet.

1 = strongly disagree
2 = disagree
3 = neutral
4 = agree
5 = strongly agree


Additional Feedback:

Answer the following questions on the back of this sheet.

1.Specifically list out the tasks each member of the group (yourself included) was assigned.

2.Was anyone on your team especially valuable/helpful to the overall success of the project?  Explain.

3.Was anyone in your group detrimental to the overall success of the project? Explain.

4.What did you enjoy about doing this project as a group? What did you not enjoy?

5.What did you learn from working with this group that you will use in your next experience working with a group?
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Labeling: Terminology
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Activity: Anatomical Terminology

Overview: Oh no! Last night all of the computers shut down in the ER, so everyone working the night shift with you had to record all of their patients’ notes on index cards, and it is an absolute mess now. You are in your 1st year of your residency and you and your fellow interns know that your senior resident will not be happy to see this disorganized chaos when they get in for morning rounds. Can you be the first intern to correctly identify the locations of all the patients’ medical issues before your senior resident, or worse, the attending, gets in?

Task: Read each card with a summary of the patient’s condition from the night before. Then mark their injuries on the body pictured below. Make sure to record the set of cards you are using, and to make sure that you mark the wounds with the corresponding color listed below.

Card Set (A, B, C, or D):


Marking Key:
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Lab Stations: Exploring Tissues

Answer the questions from each station in the boxes on the next few pages. Make sure you get to every station!


Station 1

Introduction: Muscle and Nervous Tissues

Station 2

Introduction: Epithelial Tissues
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Station 3

Examine: Epithelial, Muscle, and Nervous Tissues
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Station 4

Introduction: Connective Tissue

Station 5

Research: Disease
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Station 6

Examine: Connective Tissues
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Station 7

Practice: Classification

Station 8

Connections: Cancer
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