
 

 

 

        

 

 

 

 

 

  

 

PURPOSE 

 

IN HAVE A HEART, STUDENTS WILL: 

 

● Design and build a circulatory system and explain how it interacts with 

the other systems to support life. 

● Exhibit understanding of relevant science content/concepts 

● Construct relevant questions 

● Use appropriate materials provided to complete their task 

● Determine effectiveness of their design  

● Answer the Focus Question: How can you show the function of the 

circulatory system in providing multicellular organisms with their basic 

needs?   

 

HAVE A HEART 
 

Fifth Grade – Life Science 
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NEXT GENERATION SCIENCE STANDARDS (NGSS) 
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CA ENGLISH LANGUAGE DEVELOPMENT CONNECTIONS 
 

• P1.5.A.1 Exchanging information and ideas with others through oral 

collaborative discussions on a range of social and academic topics 

• P1.5.A.2 Interacting with others in written English in various communicative 

forms (print, communicative technology, and multimedia) 

• P1.5.A.3 Offering and supporting opinions and negotiating with others in 

communicative exchange 

 

 

SPECIAL EDUCATION (SPED): 
  

To make accommodations or modifications for students with special needs, 

provide simple directions, instructions, provide multiple opportunities for 

repetition, make frequent checks for understanding, use visuals to accompany 

all vocabulary, simplify questions, be specific with sequence and steps, provide 

opportunity for paraphrasing, and adjust time and pacing. 
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BACKGROUND FOR THE TEACHER 
Excerpt taken from FOSS CA: LIVING SYSTEMS Teachers’ Guide - page 45 

 

THE CIRCULATORY SYSTEM 

Multicellular organisms have evolved specialized systems to supply every cell 

with the requirements for life.  The delivery system in mammals, birds, reptiles, fish, 

and amphibians is called the circulatory system.  The delivery vehicle is blood.  

The role of the circulatory system is to provide water, food, and gases to the cells 

and to carry wastes away from the cells. 

 

The circulatory system is essentially a pump and a bunch of pipes running 

throughout the body.  Blood continuously flows through the system.  The four-

chambered human heart is the workhorse that drives our circulatory system.  The 

familiar heartbeat occurs about 100,000 times every day and pumps enough 

blood to fill a backyard swimming pool every couple of days.  All that pumping 

ensures that resource-rich blood reaches every cell without interruption from the 

moment you are born until you die. 

 

Blood flows through three kinds of blood vessels, arteries, veins, and capillaries.  

Arteries are large vessels that carry blood from the heart to the capillaries.  Veins 

are large vessels that carry blood from the capillaries back to the heart.  The 

capillaries are the tiny vessels that serve each and every cell.  This is where 

resources (water, food, oxygen) are passed to the cells, and where wastes 

(carbon dioxide and other wastes) are passed from the cells. 

 

COORDINATION WITH RESPIRATION AND DIGESTION 

The blood must be refreshed constantly.  The digestive system replenishes food 

for the cells.  The respiratory system extracts oxygen from air and exhausts 

carbon dioxide into the air.  Both systems interface with the circulatory system.  

Both systems provide resources to keep cells alive.” 
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You may teach this lesson once students have completed: 

 

FOSS CA – LIVING SYSTEMS 

• Investigation 1, Parts 1-3  

 

Students will have enough content knowledge to engage in the Have a Heart 

engineering challenge.  Students enter the challenge understanding that blood 

circulation is essential to the health of our bodies.  Students will be challenged to 

create a working model of the circulatory system using various materials.   
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MATERIALS 
 

FOR EACH TEAM                                

 

● Butcher paper with markers (for tracing bodies) 

● Materials will be determined by the teams’ plans and designs 

 

FOR THE LESSON                                           _        

 

● Individual student engineering notebooks 

● Water 

● Food coloring [Solid Earth: 4th grade] 

● Disposable plastic water bottles 

● Straws  [Air & Weather: 1st grade] 

● Rubber bands   [Balance & Motion: 2nd grade] 

● Balloons   [Air & Weather: 1st grade] 

● Scissors 

● Duct tape  [Solid Earth: 4th grade] 

● Red and blue yarn 

● Red and blue math manipulative squares 

● Syringes  [Air & Weather: 1st grade] 

● Hole-punches [Insects & Plants: 2nd grade] 

● Funnels  [Mixtures & Solutions: 5th grade] 

● Other found materials... 

● Heart-diagram (see attached) 

●  “Your Health and Circulatory System” website: 

https://kidshealth.org/en/kids/heart.html 

● “Circulation” You-Tube video:  www.youtube.com/watch?v=PgI80Ue-AMo 

 

  

https://kidshealth.org/en/kids/heart.html
http://www.youtube.com/watch?v=PgI80Ue-AMo
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GETTING READY 

 

1. Schedule the Investigation 

The challenge will take a minimum of four days of 45-minute sessions to 

complete. 

 

2. Gather/Obtain Materials  

 

3. Prepare Materials  

● Set up a materials station where students can retrieve needed 

materials 

● Make 6 copies of the attached HEART DIAGRAM for optional team use 

 

4. Plan Teams 

Create teams of 4 students. 
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GUIDING THE ACTIVITY 

 

Students will engage in the Engineering Design Process (EDP). 

 

1. ASK 

 

Setting Up the Context 

• Review what students have learned about the different body systems. 

 

• Increase content knowledge by reading “Your Heart & Circulatory 

System” http://kidshealth.org/en/kids/heart.html and watching the 

video “Circulation” www.youtube.com/watch?v=PgI80Ue-AMo 

 

Present Problem or Need 

• The challenge is to create a working model of the circulatory system 

using various materials.   

 

• Have students record the Focus Question in their engineering 

notebooks - How can you show the function of the circulatory system in 

providing multicellular organisms with their basic needs? 

 

• Encourage students to come up with their OWN questions about 

materials, criteria, and constraints. 

 

Present Requirements and Restrictions 

• Requirements (Criteria) standards that must be met; rules/directions 

that must be followed): 

o Students must work in collaborative teams of 3 to 4 members. 

o The circulatory system model must show the movement of blood 

throughout the body. (Clarification: limited to arteries and veins) 

o Student teams must be able to explain how blood is 

reoxygenated. 

● Restrictions (Constraints) limitations that keep something from being 

the best it could be; may be problems that arise or issues that come 

up: 

o Use only materials provided by the teacher 

http://kidshealth.org/en/kids/heart.html
http://www.youtube.com/watch?v=PgI80Ue-AMo
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o The team design must incorporate an aspect of each team 

member’s design 

 

2. BRAINSTORM 

 

• Teams evaluate the available materials and determine their usefulness 

based on their properties. 

 

• Teams discuss how they will show the movement of blood throughout 

the body. 

 

• Teams record ideas in their student engineering notebooks.  

 

3. CREATE - A - DESIGN 

 

• Each member must draw a design individually, without team member 

input, into his/her science notebook. 

o Title the page “My design” 

o Students should label the parts of their design (i.e. cardstock, 

lightbulb, insulated wires, etc.) 

 

• Team members share designs with one another, compromise, and 

collaborate in order to create into a “team design.”  

o Title the page “Team design” 

o Team members should label the parts of their design 

 

4. DEVELOP - A - PROTOTYPE 
 

• “Getters” gather the materials listed on the Team Design from the 

materials table. 

 

• Teams build according to their plan. 

 

• Test design  to see if blood circulation is accurately depicted 
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5. EVALUATE 

 

• Student teams present their model of the circulatory system. 

 

• Teacher facilitates discussion about student successes and challenges. 

 

• After observation of other designs and input from colleagues, students 

redesign and rebuild. 

 

• Students will answer the Focus Question in their notebooks. 

○ Sentence frames can be used for scaffolding.  For example,  

“We were able to show how the circulatory system provides our 

bodies with its basic needs by ____.” 

○ Encourage students to include information about both their 

successes and failures. 
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Students MAY use this diagram in their model. 
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Possible Outcomes: 

Using red/blue math manipulatives / tissue paper squares to depict circulation: 

 
 

Using yarn:       Using straws: 

                       
 

Using colored water: 

 


