SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	Seventh Grade Science                             

	Recommended  Days of Instruction:  3
	(one day equals 55 min)

	Standard(s) addressed:  7-3

	The student will demonstrate an understanding of the functions and interconnections of the major body systems, including the breakdown in structure or function that disease causes. (Life Science) 

	Human Body 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-3.1 Summarize the levels of structural organization within the human body (including cells, tissues, organs, and systems)


	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline Video:

http://etv.streamlinesc.org
The Musculoskeletal System
http://player.discoveryeducation.com/index.cfm?guidAssetId=D049AB07-72C3-407C-AB72-A387B58D5CA2&blnFromSearch=1&productcode=US
This video shows the relationship between the muscular system and the skeletal system.

Basics of Biology, The Human Body: Organ Systems Working Together
http://player.discoveryeducation.com/index.cfm?guidAssetId=297E7829-642A-4F0D-A29F-25EF8330F9EF&blnFromSearch=1&productcode=US
Animations show the functions of the various organ systems and how they work together.

Basic Anatomy-Tissues and Organs
http://web.jjay.cuny.edu/~acarpi/NSC/14-anatomy.htm
General description of relationship between tissues and organs. Diagrams are provided for the

students.

The Middle School Portal: Organ Systems: Function, diversity, Uniformity 
http://wiki.nsdl.org/index.php/MiddleSchoolPortal/Organ_Systems:_Function_Diversity_and_Uniformity
This publication covers NSES Standards, Science Literacy Maps and offers many resources for teaching body systems.

Science Museum of Minnesota “Tissues of Life”
http://www.smm.org/tissues/index.php?soundToggle=1
This interactive website offers students a chance to explore the four tissue types that make up the human body.

Discovery Kids’ Yucky, Gross, and Cool Body
http://yucky.discovery.com/flash/body/
This bright website allows students to find out why our bodies do gross things. 
The Organ Trail http://sciencespot.net/Pages/otrail.html 

Students create a wanted poster for an organ with this website.  
Concept Maps

http://cmap.ihmc.us/docs/ConceptMap.html
Concept maps are graphical tools for organizing and representing knowledge. They include concepts, usually enclosed in circles or boxes of some type, and relationships between concepts indicated by a connecting line linking two concepts.
	See Module 7-3.1
Teaching the Lesson 7-3.1A
Human Body  – 
“From Cells to Systems Poster”
	From the SC Science Support Document:

The objective of this indicator is to summarize the levels of structural organization within the human body; therefore, the primary focus of assessment should be to generalize major points about the different levels of organization (including cells, tissues, organs, and systems).  



Seventh Grade
Science

Module 

7-3.1
Human Body 

Lesson

A

From the South Carolina Support Documents: 
Indicator 7-3.1: Summarize the levels of structural organization within the human body (including cells, tissues, organs, and systems)

Taxonomy level of indicator:

Understand Conceptual Knowledge (2.4-B)

Previous/Future Knowledge:

In 4th grade (4-2.3), students explained how humans use their sensory organs.  In 5th grade (5-2.1), students were introduced to concept of cells where they learned the major structures including cell membrane, cytoplasm, nucleus, and vacuole.  In high school Biology, students will study the cell theory and explain how cell differentiation serves as the basis for the hierarchical organization of organisms.  This is the first time that students have studied levels of organization within the human body. 

It is essential for students to know that the human body is divided into specific levels of organization and that these levels are what make the human body a complex organism.  The levels of organization, from the simplest level to the most complex are: 

Cells


· The basic units of structure and function within the human body. 

· Though all cells perform the processes that keep humans alive, they also have specialized functions as well.  

· Examples may be nerve cells (neurons), blood cells, and bone cells. 

Tissues


· A group of specialized cells that work together to perform the same function. There are four basic types of tissue in the human body: 

· Nerve tissue—carries impulses back and forth to the brain from the body 

· Muscle tissue (cardiac, smooth, skeletal)—contracts and shortens, making body parts move 

· Epithelial tissue—covers the surfaces of the body, inside (as lining and/or covering of internal organs) and outside (as layer of skin)

· Connective tissue—connects all parts of the body and provides support (for example tendons, ligaments, cartilage)
Organs


· A group of two or more different types of tissue that work together to perform a specific function. 

· The task is generally more complex than that of the tissue.  

· For example, the heart is made of muscle and connective tissues which function to pump blood throughout the body. 

Systems


· A group of two or more organs that work together to perform a specific function. 

· Each organ system has its own function but the systems work together and depend on one another. 

· There are eleven different organ systems in the human body: circulatory, digestive, endocrine, excretory (urinary), immune, integumentary (skin), muscular, nervous, reproductive, respiratory, and skeletal. 
It is not essential for students to know the major tenets of the cell theory or explain the process of cell differentiation as the basis for the hierarchical organization of organisms as these concepts will be further developed in high school biology. 

Assessment Guidelines: 

The objective of this indicator is to summarize the levels of structural organization within the human body; therefore, the primary focus of assessment should be to generalize major points about the different levels of organization (including cells, tissues, organs, and systems).  However, appropriate assessments should also require student to identify the individual levels of organization; illustrate and exemplify the levels of organization using words, pictures, or diagrams; classify by sequencing the levels of organization; exemplify types of tissues; or identify the systems in the body. 

Teaching Lesson 7-3.1: Lesson A - Human Body – “From Cells to Systems Poster”
Instructional Considerations:
Introduce the concept that the human body is divided into specific levels of organization and that these levels are what make the human body a complex organism.  The levels of organization, from the simplest level to the most complex are: cells, tissues, organs, and systems. 
The human body is a complex system of cells, most of which are grouped into organ systems that have specialized functions. These systems can best be understood in terms of the essential functions they serve for the organism: deriving energy from food, protection against injury, internal coordination, and reproduction. NSDL Science Literacy Maps
Middle school students are also keenly interested in human body systems related to their awareness of the rapid changes in their own bodies. Regardless of the reasons for their interest, middle school students are primed and intrinsically interested in body system studies. The National Science Education Standards (NSES) has this to say regarding middle school science: This period of development in youth lends itself to human biology. Middle-school students can develop the understanding that the body has organs that function together to maintain life. Teachers should introduce the general idea of structure-function in the context of human organ systems working together.
Misconceptions: 
From the NSDL Science Literacy Maps, AAAS Project 2061 Science Atlas

Lower elementary-school students may have little knowledge about internal bodily organs and think the contents of the body are what they have seen being put into or coming out of it (e.g., food, blood). Upper elementary students can list a large number of organs. A sizable proportion of adults has little knowledge of internal organs or their location (for example, few adults can draw the stomach and the liver in reasonable positions). 

By the end of 2nd grade, students know that thought is needed for different kinds of activities (e.g., motor acts) and as a result know the brain is required for these activities.  Fourth-graders know the brain helps the body parts but do not always realize that the body also helps the brain. Whether upper elementary-school students can achieve this understanding with adequate instruction needs further investigation. Upper elementary-school students attribute to nerves the functions of conducting messages, controlling activity, and stabilizing the body. Even after traditional instruction about the brain and the nervous system, 5th-grade students appear not to understand yet the role of the brain in controlling involuntary behavior. 

Lower elementary-school students know about circulation and something of the blood's relation to breathing. Upper elementary-school students realize that the heart is a pump, but they are not aware that the blood returns to the heart. Students of all ages hold wrong ideas about the structure and function of blood, the structure and function of the heart, the circulatory pattern, the circulatory/respiratory relationships, and the closed system of circulation. Misconceptions concerning the circulatory pattern, the circulatory/respiratory relationships, and the closed system of circulation are difficult to change. 

Lower elementary-school students know food is related to growing and being strong and healthy, but they are not aware of the physiological mechanisms. By 5th grade, students know that food undergoes a process of transformation in the body. 

Lower elementary-school students may not know what happens to air after it is inhaled. Upper elementary-school students associate the lungs' activities with breathing and may understand something about the exchange of gases in the lungs and that the air goes to all parts of the body. 

Safety Note:

Students should follow all classroom safety procedures.
Lesson time:

3 days (I day equals 55 minutes) One day for research, one day for poster preparation, and one day for presentations.
Materials Needed: (per group of 4)
Note: Have your media specialist gather informational texts or reserve the media center for research.
· A variety of informational texts regarding the human body as well as books on separate systems
· One sheet of bulletin board or chart paper per group (large poster)

· Markers for every group
· Colored Pencils or Crayons 
· "From Cells to Systems" Instructions and Guidelines for each group (See attached)
· “Student Note Cards” (one for each student. See attached.)
· Internet access (optional)
Focus Question:

How is the human body organized into levels?

Day 1

Engage:

1. Ask students if they can think of a term or word that describes when a number of different parts work together to make something happen or function? (Guide students so that they come up with system as an answer.)  
2. Tell students to think about a bicycle as a system of different parts working together. Ask students what parts make up the system of a bicycle? (For example, some parts that are necessary for a bicycle are two wheels, gears, brakes, foot pedals, and handles.) Ask what would happen if one of those parts were missing or didn’t work? 
3. In groups of 4, have students share what they know about systems of the human body by using a “Quick Draw/Quick Write” strategy. Using only one sheet of paper, have students in each group respond to the focus question. They may make a drawing or write a word or statement, and then pass to the next student(s) in the group. The same information cannot be drawn or written twice. Allow 5 minutes for the students to continue passing the paper around the group.

4. At the end of 5 minutes, as a whole class, have students share the information on their groups’ papers. As they share, create a concept map on the board or chart paper that will show the structural organization of the body. (cells, tissues, systems)
5. As information is added to the concept map, remind students of what they have previously learned about the cell and its structures. (7-2.1, 7-2.2, 7-2.3) Explain how the body is built up from the simplest part (cell) to most involved and complex part (system).  The cell may have a very small, particular function and that may be different from what the systems do for a person.
6. Ask students how many systems make up the human body? (11) Have students name as many as they can think of.
7. Explain they will be researching a particular body system down to the cellular level and creating a poster that will teach others in the class about that system.

8. Hand out the assignment instructions, guidelines, and Student Note Cards to the students, reviewing the instructions. For greater variety, the body systems can be assigned to each group. The guideline can be used for an organizational outline for students to follow.
Explore:
1. Using the provided materials, informational texts, and/or Internet, students will have one class period to research. The design of their posters should be a group decision.
Explain:

1. At a midway point in research, ask students to share some of the information they are learning with their group members. Make sure each group member tries to find different information to be included on their posters.

2. If time allows, student groups that have finished their research may begin to create their posters.

Extend:

1. Re-visit the Concept Map and ask students what additions or edits should be made based on findings from their research.
Day 2

Engage:

1. As an Admit Slip, ask students to write one new fact they have learned from research the previous day.
2. Allow students to share their new learning, adding to the concept map if necessary. Address any misconceptions the students may have.
Explore:

1. If students need to complete research, give a small amount of time to do so. Remind student groups that all posters should be completed at the end of this class.

Explain:

1. Student groups should create and complete their posters using the instructions and guidelines.

Extend:
1. Have students read at least one section of the article retrieved from DISCUS, “A feel-good field: careers in the health-care industry fit almost any interest.”  (attached) They should be prepared to share at least one piece of information from the article the following day.
Day 3

Engage:

1. Think-Pair-Share: Ask students to share one piece of information they learned from the article given out the previous day with a person from a different group from which they have been working. As a whole group, allow students to share any “Ah-Ha’s” they had while reading.
2. Have students hang posters around the room. (You may want to move into a hallway or other large space.)

Explore:

1. Students will perform a preliminary Gallery Walk prior to presentations.

2. In student notebooks, have each student make a 3 column chart with the titles: Patterns/Similarities, Differences, Confusions or Questions
3. Students will move from poster to poster filling out their 3 column charts in their notebooks.

Explain: 

1. Each student group will present their posters. 

2. Students listening to the presentations will continue to jot down information on their 3 column charts.

3. Following each group’s presentation, allow time for students to ask questions or voice their confusions.

Extend:

1. Allow students to re-visit their posters, making edits or additions if necessary based on peer questions/confusions.

2. Once all classes’ posters are hung, allow each class to perform another Gallery Walk, adding to or editing previous information on their 3 column charts.

3. Provide time for whole class dialogue, addressing misconceptions, and assuring students understand the essential knowledge listed in the Support Document.
From Cells to Systems Poster

Assignment Directions

Your Group’s Task…

Create a poster that teaches us about one system of the human body.

On this poster:

· Give evidence that the system has cells, tissues and organs.  (Name the cell; name the tissue; name the organ)

· Illustrate three of these four levels on your poster

· Explain how this system works with one other system in the body

For your first in-depth investigation on the human body at the cellular level, keep the following in mind as you research and illustrate:
· You might have to be general when it comes to the function of a particular cell.  

· The tissue probably has the same function.

· The function of that organ can be more certain.

· The function of the system should look at the whole system.  (What does it do, all organs together, for the human?)

Your group will present your poster to the class.
From Cells to System

The following elements should be on your poster.

System Title _____________________________________________ 

Information:

	          
	Identify
	Function
	Illustrate

	Cell:  by name
	
	
	Choose any three to illustrate on your paper.  Provide large illustrations as you are creating a teaching tool.



	Tissue: by name
	
	
	

	Organ: by name
	
	
	

	System: by name
	
	
	

	
	
	
	


Companion system:  featured on the poster…

This system that you researched works with many other systems in the human body.  Choose one of those systems and explain, briefly, how these two coordinate or work together.  What does one system do to the other, or for the other, or with the other?

“I work with ______________ when ___________________... (explain how)”   
Poster: 

This poster is legible and can serve as a teaching tool. Color is used.  
Large, neat lettering makes it easy to read.
Student Note Card

A feel-good field: careers in the health-care industry fit almost any interest.

Career World, a Weekly Reader publication  38.2  (2009)

Retrieved from DISCUS, SCETV’s OnePlaceSC.
It's hard to predict an industry's growth in a shaky economy, but in the health-care field, one thing's for sure: People need good medical care, whether they are getting routine checkups or seeing specialists to treat illnesses. And today's population has a growing number of older people whose medical needs will increase as they age. The U.S. Bureau of Labor Statistics estimates that between 2006 and 2016, the health-care field will create 3 million jobs. 

But they may not all be the jobs you'd expect. 

As demand for areas such as nursing continues to grow, so does demand for other, lesser-known careers in the health-care field. There are nurses who work mainly with computers and specialists who take care of young patients' emotional needs. Behind the scenes, there are artists who illustrate medical textbooks that train up-and-coming doctors and nurses, and technicians who make sure things run smoothly in the operating room. 

Whether you're the artsy type or a techie, the health-care field offers many careers with promises for growth. Career World takes a look at four of those. 

Medical Illustrator: Where Art and Science Meet 

Next time you open your science textbook, take a close look at the illustrations of the digestive system or the heart. They're the work of medical illustrators, artists who are knowledgeable about medical concepts. Because you can't readily photograph things like genes splitting or parts of the brain, such images must be drawn. Medical illustrators create visuals for medical textbooks, Web sites, and animations. Medical illustration combines both art and science. That's what attracted Leigh Campbell, a medical illustrator who works in Athens, Ga. 

Campbell studied scientific illustration at the University of Georgia. She then earned a master's degree in medical illustration at the Medical College of Georgia (MCG)--one of only four colleges in the U.S. offering the degree. The field is competitive, and students need to be equally strong in art and science. Some schools, such as MCG, require students to complete two years of medical school for the basic science courses. Knowledge of digital art programs such as Adobe Photoshop and Illustrator is important too; the majority of Campbell's work is in electronic learning programs and computer animations. 

"All of my work goes into the computer at some point. The way that technology's going, my clients want to see something that's a little more slick and has come from the computer in some degree," she says. 

Medical school hospitals, pharmaceutical corporations, and online companies such as WebMD are among the employers that have medical illustrators on staff. 

For more info: www.ami.org/ medical-illustration/careers.html. 

Nursing Informatics: Nursing Goes Digital 

It seems everything has gone digital these days: books, movies, social interactions. Now patients' treatments can be added to the list, as more hospitals and clinics are transitioning into electronic documentation. The people responsible for integrating the nursing process into an information technology system are nursing informaticists, or clinical informatics. They do this in a number of ways, including designing computer systems that help nurses manage their work flow and using software that stores electronic patient records. 

Coordinating patient care requires an incredible amount of information. Doctors' notes and diagnoses, prescriptions and medical dosages, and results of blood tests and treatments need to be taken into account. Every step of patient care needs to be documented so that nurses know what has been done and what steps still need to be taken. 

Nursing informaticists spend most of their time on a computer, but they still play a key role in patient care. "The majority of us are no longer at the bedside. We like to think that we're care extenders," says Jason Aranda, clinical informatics manager at Methodist Hospital in Arcadia, Calif. "What we do affects our fellow nurses, and that, in some respect, affects patient care." 

Even though informatics nurses aren't hands-on with patients, they are registered nurses (RNs). To be certified as an informatics nurse, the American Nurses Credentialing Center has a number of requirements, including passing an exam and completing at least two years of full-time work as an RN. 

Expect this field to boom. Part of President Barack Obama's stimulus plan requires all health records to be made electronic by 2014, so hospitals, clinics, and private practices will be looking for qualified nursing informatics. Want to know more? Visit www.ania.org. 

Child Life Specialists: Helping Kids Feel Better 

Patient care is as much about the technical as it is about the emotional, especially when the patient is a young child. Child life specialists play an important role in this area of health care. 

While doctors and nurses take care of patients' wounds, child life specialists make sure those wounds don't spread to an emotional level. A hospital can be a scary place for kids, so certified specialists help them understand their surroundings. 

"Our role is more of a support role. We don't do [any medical treatments] to them, so we create a kind of safety zone for them," says Jennifer Justice, child life program liaison at Holtz Children's Hospital in Miami. Child life specialists might assist their patients by playing board games with them, helping them with self-expression through arts and crafts, or decorating their hospital room. 

But a child life specialist's job isn't all play. Specialists communicate children's psychological needs to doctors, nurses, and families so that everyone can work together to help ease the patients' anxiety. They talk to children so they can understand what's happening. They help them prepare mentally for treatment. And they provide emotional support to the patients' parents and siblings. "We help [patients] to communicate and advocate for themselves," Justice says. 

Most specialists have a minimum of a bachelor's degree in a subject such as human growth and development, education, or psychology. Certification by the Child Life Council requires completing a 480-hour clinical internship and passing an examination. While most child life specialists work in hospitals, their work is spreading to doctors' offices, specialty camps, schools, and court systems. 

For more info: www.childlife.org. 

Surgical Technologists: Operation Success 

Surgery patients rarely see them, but surgical technologists are in the operating room before, during, and after every operation, helping ensure the safety and success of each procedure. They prepare operating rooms by sterilizing equipment and checking that all machines work properly. They help prepare patients for surgery by sterilizing the incision site. They observe the patients' vital signs throughout the procedure. In addition to handing instruments to the surgeon, they may cut sutures, tie off blood vessels, and keep a count of equipment, such as sponges and needles. 

But there are plenty of opportunities for surgical technologists beyond the operating room. Shawn Huelsman, program manager of the Organ Transplant Unit at Cleveland Clinic in Ohio, started his training as a surgical technologist in the Navy. After working at many hospitals in obstetric and gynecologic surgery, orthopedic surgery, and general surgery, Huelsman worked his way up to a management position in organ transplant. 

The field, he says, is "only open to those that are very, very hardworking and want to push themselves." 

As the United States' population ages, the number of surgeries continues to rise, along with a demand for trained technologists. Training programs offered by community colleges, vocational schools, and universities can last from nine to 24 months. 

"The most rewarding part [of the job] is knowing that you've done everything you can to help save a patient's life," Huelsman says. "Patients don't usually even know that you exist, but you played a part in that realm of patient care to make them feel better." Want to know more? Visit www.ast.org. 

THINK ABOUT IT 

What are some ways you can determine whether a job in the health-care field is right for you? 

Key Points 

1. There are hot career opportunities in many sectors of the health-care field. Nursing is one that is often heralded, but there are other interesting jobs that students might not know about. 

2. This article covers medical illustrators, nursing informatics, child life specialists, and surgical technologists. 

3. Between 2006 and 2016, the health-care field is expected to create 3 million jobs. 

Critical Thinking 

What area of the health-care field would you be best suited for? Why? 




 

Standard 7-3: The student will demonstrate an understanding of the functions and interconnections of the major body systems, including the breakdown in structure or function that disease causes. (Life Science) 





Indicator 7-3.1: Summarize the levels of structural organization within the human body (including cells, tissues, organs, and systems)











Cells	


The basic units of structure and function within the human body. 


Though all cells perform the processes that keep humans alive, they also have specialized functions as well.  


Examples may be nerve cells (neurons), blood cells, and bone cells. 





Tissues	


A group of specialized cells that work together to perform the same function. There are four basic types of tissue in the human body: 


Nerve tissue—carries impulses back and forth to the brain from the body 


Muscle tissue (cardiac, smooth, skeletal)—contracts and shortens, making body parts move 


Epithelial tissue—covers the surfaces of the body, inside (as lining and/or covering of internal organs) and outside (as layer of skin)


Connective tissue—connects all parts of the body and provides support (for example tendons, ligaments, cartilage)





Organs	


A group of two or more different types of tissue that work together to perform a specific function. 


The task is generally more complex than that of the tissue.  


For example, the heart is made of muscle and connective tissues which function to pump blood throughout the body. 





Systems	


A group of two or more organs that work together to perform a specific function. 


Each organ system has its own function but the systems work together and depend on one another. 


There are eleven different organ systems in the human body: circulatory, digestive, endocrine, excretory (urinary), immune, integumentary (skin), muscular, nervous, reproductive, respiratory, and skeletal. 
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