  SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	Seventh Grade Science                              

	Recommended  Days of Instruction:  2
	(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 Systems 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-3.3 Summarize the relationships of the major body systems (including the circulatory, respiratory, digestive, excretory, nervous, muscular, and skeletal systems).

	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline Video:
http://etv.streamlinesc.org
Human Body Systems: The Circulatory System
http://player.discoveryeducation.com/index.cfm?guidAssetId=800CA676-82D2-4990-888A-DC098663721F&blnFromSearch=1&productcode=US
This video describes the parts which make-up the circulatory system and their functions. 3-D

graphics enhance the viewing of this video.
Human Body Systems: The Respiratory System
http://player.discoveryeducation.com/index.cfm?guidAssetId=50EA330C-DFE3-4443-B142-111DD7DB0764&blnFromSearch=1&productcode=US
Various components of the Respiratory System are described and how they function together in

the human body.
Human Body Systems: The Digestive System
http://player.discoveryeducation.com/index.cfm?guidAssetId=D148FA51-02BA-40BF-9CCC-931EC6635F62&blnFromSearch=1&productcode=US
Follow a particle of food from the mouth all the way through the entire digestive system. The

breakdown of food is explained in each part of the system.

Human Body Systems: The Excretory System
http://player.discoveryeducation.com/index.cfm?guidAssetId=4B03BBE4-95D4-44AB-A42C-91A59F269B8F&blnFromSearch=1&productcode=US
Explanation and examination of the organs that make up the excretory system
Human Body Systems: The Nervous System
http://player.discoveryeducation.com/index.cfm?guidAssetId=9CD2D822-710E-4304-81C4-03A1F17C0D12&blnFromSearch=1&productcode=US
Describes the brain, spinal cord and nerves. Explains how these organs and tissues work together to transmit electrical impulses.

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.

Gizmo : Human Homeostasis
www.explorelearning.com    
Kids Health – Digestion.  http://kidshealth.org/kid/cancer_center/HTBW/digestive_system.html
Mr. Bones Apart Activity – a disarticulated skeleton can be cut out, reassembled and labeled.  http://teachhealthk-12.uthscsa.edu/curriculum/bones/pa12pdf/1202A-all.pdf 

Human Anatomy on Line

http://www.innerbody.com/htm/body.html
Students can explore the various systems of the human body and
animations of how the organs within a system work together to perform specific functions.
DMOZ

http://dmoz.org/Kids_and_Teens/School_Time/Science
underscore after Kids, and, and School; go to Living Things, then Humans.
This site provides links between various systems (circulatory, nervous, and skeletal) and infectious and non-infectious diseases.

	See Module 7-3.3
Teaching the Lesson 7-3.3A
Human Body Systems – 
“Linking Systems Together”


	From the SC Science Support Document:

The objective of this indicator is to summarize the relationships between major body systems; therefore, the primary focus of assessment should be to generalize the major points about how the different systems listed in the indicator work together.  However, appropriate assessments should also require student to interpret a diagram or illustration of interacting body systems; identify the function of the individual systems listed in the indicator; or explain how the systems listed in the indicator work together. 




Seventh Grade
Science

Module 

7-3.3
Human Body Systems
Lesson A

From the South Carolina Science Support Documents: 
Indicator 7-3.3: Summarize the relationships of the major body systems (including the circulatory, respiratory, digestive, excretory, nervous, muscular, and skeletal systems).
Taxonomy level of indicator:

Understand Conceptual Knowledge (2.4-B )

Previous/Future Knowledge:

This is the first time in science that students have been introduced to the concept of the relationships between the major body systems.  Students will not develop this concept further in high school Biology as the primary focus in that course will be at the cellular level. 

It is essential for students to know that each system in the human body performs its own unique function.  

Circulatory System


· The main function of the circulatory system is to transport blood to all parts of the body so that gases, nutrients, and waste products are transported to and from the cells. 

· The white blood cells within the circulatory system help to fight infection in the body.

Respiratory System


· The main function of the respiratory system is to provide gas exchange between the blood and the air. 
· When air is inhaled, the lungs remove some of the oxygen. 
· Carbon dioxide is exhaled back into the environment.
Digestive System


· The main functions of the digestive system are to breakdown foods into nutrients that can be used by the body, absorb nutrients that are necessary for energy, growth, and maintenance, and rid the body of solid wastes.

Excretory System


· The main function of the excretory system is to filter out cellular wastes, toxins (chemicals that could be poisonous to the body), and excess water that result from cellular respiration.

Nervous System


· The main functions of the nervous system are to receive stimuli from inside and outside the body, to interpret the stimuli, and initiate responses for survival. 

Muscular System


· The main function of the muscular system is to provide movement.    

Skeletal System


· The main functions of the skeletal system are to provide support for the body, to protect internal organs, and to provide attachment sites for the muscles.

Even though each system in the human body performs its own function, the different systems work together and depend on one another for the body to function successfully.  Examples of relationships between the major body systems may be: 

· All body systems are dependent upon the circulatory system to transport materials. 

· The circulatory system works with the excretory system to help remove wastes from the body. 

· The respiratory system works with the circulatory system to make sure that oxygen (O2) reaches the bloodstream and carbon dioxide (CO2) is removed from the bloodstream. 

· The digestive system works with the circulatory system to make sure that nutrients made available by digestion (for example glucose) get to the cells of the body. 

· The nervous system works with the muscular and skeletal systems to direct behavior and movement. 

· The nervous system controls internal processes in the body (for example digestion and circulation).  

· Muscles control the movement of materials through some organs (for example the stomach, intestines, and the heart).

· The muscular and skeletal systems work together to help the body move. 

It is not essential for students to know the functions of the reproductive system, immune system, endocrine system, or integumentary system or how these systems work together. The chemical processes within each system are also not essential for this indicator. 

Assessment Guidelines: 

The objective of this indicator is to summarize the relationships between major body systems; therefore, the primary focus of assessment should be to generalize the major points about how the different systems listed in the indicator work together.  However, appropriate assessments should also require student to interpret a diagram or illustration of interacting body systems; identify the function of the individual systems listed in the indicator; or explain how the systems listed in the indicator work together.  

Teaching Lesson 7-3.3A Human Body Systems and Disease – “Linking Systems Together”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle Schools™ (STC/MS™) kit “Human Body Systems” provides an opportunity for conceptual development of the concepts within the standard.
Thinking about things as systems means looking for how every part relates to others. The output from one part of a system (which can include material, energy, or information) can become the input to other parts. Such feedback can serve to control what goes on in the system as a whole. (AAAS Project 2061 Science Atlas Benchmarks)

Like other animals, human beings have body systems for obtaining and deriving energy from food and for defense, reproduction, and the coordination of body functions. (AAAS Project 2061 Science Atlas Benchmarks)

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 have 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:

2 days (1 day equals 55 minutes)
Materials Needed: (per group of 3 students)
· Sheet of bulletin board paper approximately 2 meters in length
· Markers in seven colors: red, brown, green, black, purple, blue, orange (for poster)
· Colored pencils (for student notebooks)
· Seven paper plates per group (small size, not dinner plate size; avoid plates with a shiny coating)

· Seven brad paper fasteners per group

· Hand held paper hole puncher, one per group

· Meter stick, one per group

· Student notebooks with all notes from Human Body Systems unit of study
· Variety of informational texts referring to the human body
· Envelope

· “Body System Relationships” sheet cut into strips and placed in envelopes for CARD SORT activity.
Focus Question:

How do systems in my body work together to keep me alive?

Engage:
Note:  This lesson may be used as a culminating lesson after all body systems have been studied.

1. Introduce the lesson by telling the students that each system in the human body performs its own unique function as they have previously learned. However, the different systems work together and depend on one another for the body to function successfully.  
2. Ask students to give an example of relationships between the major body systems. (Example: all systems are dependent upon the circulatory system to transport materials.) See Support Document for additional examples.
Explore:
1. Divide the class into groups of three students.
2. Give each group one large sheet of bulletin board paper, plates, markers and brads.

3. Direct students to label each plate with the name of a human body system using the color key below:

· Circulatory – red

· Excretory – orange

· Nervous – green

· Skeletal – black

· Muscular – purple

· Digestive – brown

· Respiratory – blue

4. After labeling the plates, have students punch a hole in the plate above the label.

5. Fasten the seven plates to the bulletin paper in a large circle, beginning with Circulatory at the top and moving in a clockwise direction to finish with Respiratory in about the “ten o’clock” position.

Explain:

1. Students should use color coded lines to show where systems cooperate with each other and to briefly state (along the line) what one system does for another.

2. Students may use their class notes and other informational texts regarding all system functions if needed.
Examples: 

a. A red line is drawn from Circulatory to Excretory, with the statement “Delivers waste” written along it.

b. A green line is drawn from Nervous to Digestive, with the statement “Directs digestion of food” written along it.

c. A red line is drawn from Circulatory to Respiratory, with the statement “Delivers carbon dioxide” written along it.

d. A blue line is drawn from Respiratory to Circulatory, with the statement “Delivers oxygen” written along it.

e. A black line is drawn from Skeletal to Respiratory, with the statement “Protects lungs” written along it.

f. A black line is drawn from Skeletal to Nervous, with the statement “Protects brain” written along it.

3. Give students the first day to set up plates and review notes and texts.  Encourage them to make as many connections possible. 
Extend:

1. Have each student recreate their group’s poster in their individual notebooks to prepare for Day 2 Explore phase.

Day 2 Engage:

1. Quick Write (3 minutes) in student notebooks:

a. Explain how the systems of the human body work together.
2. After 3 minutes, allow pairs of students to share what they wrote with each other.
Explore:

1. Allow a brief amount of time for groups to finish their posters and display them on classroom or hallway walls.
2. Have students perform a Wisdom Walk, rotating from their poster to all other posters, recording on the recreation of their poster in their notebook any connections they missed.
Explain:

1. Following the Wisdom Walk, have students share any new learning that has occurred with their group members.
2. CARD SORT: Hand out the envelopes with the sentence strips in them. Each group should place the system name on the desk or table first, then match the sentences to the system it describes. Some of the sentences describe the relationship between systems. (NOTE: Answers are found in the Support Document for this indicator.)
3. Monitor groups, addressing incorrect answers by having students defend their choices.

4. Once all student groups have completed their matches, share choices, addressing misconceptions.

5. Have students add any new information to their Quick Write.
Extend:

1. From Teacher’s Domain, this interactive activity from Kinetic City features a character named Arnold who is missing all of his organ systems. The organs of the human body are critical for maintaining conditions that are necessary for life, and must operate in concert with each other to do their jobs. Students help Arnold identify these important organ systems and put them back into his body where they belong. http://www.teachersdomain.org/resource/lsps07.sci.life.stru.bodysystems/
2. Biomedical Engineering and the Human Body Curricular Unit. Students are introduced to engineers' creative, real-world involvement in caring for the human body with 10 lessons and 14 related activities. http://www.teachengineering.org/view_curricularunit.php?url=http://www.teachengineering.org/collection/cub_/curricular_units/cub_biomed/cub_biomed_curricularunit.xml
Body Systems Relationships
(Cut each sentence in strips to place in student groups’ envelopes)

	Circulatory System


	Respiratory System



	Digestive System


	Excretory System



	Nervous System



	Muscular System



	Skeletal System



	transports blood to all parts of the body so that gases, nutrients, and waste products are transported to and from the cells


	provides gas exchange between the blood and the air


	breaks down foods into nutrients that can be used by the body, absorb nutrients that are necessary for energy, growth, and maintenance, and rid the body of solid wastes


	filters out cellular wastes, toxins (chemicals that could be poisonous to the body), and excess water that result from cellular respiration


	receives stimuli from inside and outside the body, to interpret the stimuli, and initiate responses for survival


	allows the ability for  movement


	provide support for the body, to protect internal organs, and to provide attachment sites for the muscles


	All body systems are dependent upon this system to transport materials.



	This system works together with the circulatory system to help remove wastes from the body. 


	This system works together with the circulatory system to make sure that oxygen (O2) reaches the bloodstream and carbon dioxide (CO2) is removed from the bloodstream.


	This system works with the circulatory system to make sure that nutrients made available by digestion (for example glucose) get to the cells of the body.



	This system works with the muscular and skeletal systems to direct behavior and movement.



	This system controls internal processes in the body (for example digestion and circulation).


	This system helps to control the movement of materials through some organs (for example the stomach, intestines, and the heart).



	This system and the muscular system work together 
to help the body move.




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 7-3.3: Summarize the relationships of the major body systems (including the circulatory, respiratory, digestive, excretory, nervous, muscular, and skeletal systems).
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