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Educational Resource Guide

Grades 3-6
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              Welcome to LEGOLAND California Resort!
The Education Program Dr. Heartbeat was developed by LEGO® Education and LEGOLAND California Education.  Teachers must be present during the program. For information on educational programs, visit www.LEGOLAND.com/edu 
Arrival  Please arrive at the front gate of LEGOLAND 30 minutes before your scheduled program. Students will put on lab coats to begin their ultimate lab experience! 

Extended Learning: Recommended Rides and Attractions enhance the educational experience and provide applied learning. Worksheets are provided.

Lunches School groups may bring lunches in disposable containers and use self-storage bins. Lunches may be pre-ordered when you book your program, or purchased at LEGOLAND restaurants.

Safety LEGOLAND Parks are built to the highest standards of quality and safety. Height restrictions apply on selected attractions throughout the park. 

Background Information

Learn about the human heartbeat!
[image: image2.emf]
The Circulatory System

The heart is the main organ in the circulatory system.  
The circulatory system is made of the heart, blood, and blood vessels.
· The heart is a pump that moves blood through the body. 
· Blood carries oxygen and nutrients (food) to all the cells of the body, and carries waste back from the cells.

· Blood vessels are tubes that carry the blood throughout the body. The tubes are called arteries, veins, and capillaries.

The Human Heart 
The human heart weighs less than one pound, and is about the size of two clenched fists. The heart has four chambers—the left ventricle and left atrium, and the right ventricle and right atrium.

Blood is pumped from lungs to heart, from heart to body, from body back to heart, from heart back to lungs. Here’s how it works….
The Heartbeat

Breathe in! As you breathe, the lungs fill with oxygen that passes into the blood in the lungs. 

Oxygen-filled blood from the lungs flows into the left chambers of the heart.

The left chambers of the heart pump oxygen-filled blood into the body through arteries. Arteries carry fresh oxygenated blood throughout the body. Oxygen passes into every organ, tissue, and cell in the body. Blood flows into the veins.

Veins send blood to the right chambers of the heart. This blood has no oxygen. 
The right chambers of the heart pump blood into the lungs, to get fresh oxygen. 
This cycle repeats with every heartbeat. Every heartbeat is one pump of the blood through the heart’s chambers.   

More Facts about the Heart

· On average, 1,000,000 barrels of blood is pumped through the heart in a lifetime.

· The heart beats about 35,000,000 times in one year.

· The heart beats about 100,000 times a day.

· The sound of a heartbeat is created by the closing of the heart valves.
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Before and After the Visit: Research and Action! 

Doctors Use Robots in Human Surgery

The System is called "da Vinci" in part "because Leonardo da Vinci invented the first robot, and he was very accurate in his drawings of the human body, using 3-D details to bring his works to life

The da Vinci System allows doctors to perform surgery through robotic arms. It is made up of
· A surgeon’s “desk” in the same room as the patient

· A cart at the patient’s side with four robotic arms controlled from the surgeon’s desk.

[image: image3.emf]Three robotic arms hold the tools, such as a scalpel or scissors. The fourth arm holds a special, high-resolution “endoscopic” camera that allows the surgeon to see inside the patient’s body! 
The surgeon sits at the console and looks through two eye holes at a 3-D image, while maneuvering the arms with two foot pedals and two hand controllers. 
The da Vinci System translates the surgeon's hand movements into more precise micro-movements. The instruments operate through small incisions in the patient’s body.
[image: image4.emf]To perform a surgery, the surgeon uses master controls to maneuver the robotic arms. To help the surgeon with accuracy and precision, instruments are designed to twist farther than the human hand. Also, the surgeon’s hand motion is scaled down to tiny micro-movements, and there is less tremor, or shaking, than a human hand. 
The da Vinci System uses many safety features to detect human error. The surgical robot is never in control and is not autonomous; it operates only as the surgeon directs it, moment by moment. 
[image: image5.emf]The da Vinci System improves on procedures like laparoscopy—where surgeons also use a camera for surgery in the abdominal area. With the old technique, the surgeon stands up using long instruments that have no “wrists.” The surgeon has to look away from the patient at a 2D monitor, and needs an assistant to position the camera just right. The da Vinci System allows the surgeon to sit with eyes and hands in line with the instruments, and the surgeon controls the camera.
The da Vinci System is designed to give surgeons better visualization, flexible movements, and precision. For the patient, a da Vinci procedure can offer less pain, less blood loss and less need for blood transfusions. It can mean a shorter hospital stay, a quicker recovery and faster return to normal daily activities. 
Tri City Medical Center in Oceanside, California, started using the da Vinci system for surgeries in August, 2011. Check out www.tricitymed.org/robot  for more information on this system in action! 
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Discovery Worksheet
Applied Robotics at LEGOLAND® California
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Knights’ Tournament

Choose the power of your ride!

Robotic arms are programmed for five levels of power. 

Within each power level, 

random combinations of

movements make each ride 

a unique experience.

Knights’ Tournament was created with the KUKA robot, originally built for industrial use. 
KUKA Robotics is a worldwide leader in producing and installing industrial robots around the world. Their robots help manufacture cars, build bridges, and move pallets of food. KUKA robots operate as painters in explosive atmospheres, and heat resistant robots act as welders in a foundry (steel mill). KUKA industrial robots are used in production by GM, Chrysler, Ford, Porsche, BMW, Audi, Mercedes-Benz, Volkswagen, Ferrari, Harley-Davidson, Boeing, IKEA, Wal-Mart, Coca-Cola, and others. All are controlled from a common PC-based controller platform.

KUKA Robots have also appeared in Hollywood Films. In the Ron Howard-directed film, The Da Vinci Code, a KUKA robot hands Tom Hanks’ character Robert Langdon a container containing a cryptex. 
KUKA developed the first passenger-carrying industrial robot, the Robocoaster—which LEGOLAND guests can experience on Knights’ Tournament! Roller-coaster-style seats attached to robotic arms. Riders themselves program the motions of their ride, and experience a roller coaster-like motion sequence. Try it! 
Photos below show KUKA robots cutting steel for bridges (left), and moving pallets of food for a bakery.
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Hands-On Activities

Dr. Heartbeat  
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Join Dr. Heartbeat and the LEGO®  MINDSTORMS™ NXT Nano-Bots! Complete life-saving missions like removing bad veins, dangerous cells, deliver anesthetics, and more!

Put on your interns’ lab coats to enter Dr. Heartbeat’s lab in the Imagination Zone.

Dr. Heartbeat introduces the group to the microsurgical tasks that they need to complete. Students work in pairs with a robot, attachments, and computer loaded with Dr. Heartbeat’s surgical software. 

Each pair plans a strategy to complete 
the robotic tasks needed to save patients’ lives
 and keep the LEGO® heart  beating!

Students use the icon-based program to set up their robot’s actions, then test it on the “operating “ table. 

Students modify their program based on the results, until they successfully complete one or more missions. They have a chance to demonstrate their strategy to the group. 
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About Dr. Heartbeat
Educational Objectives
· Interpret diagrams to build robot attachments.
· Develop a strategy to complete tasks through an autonomous robot. 
· Program a robot to accurately perform tasks such as retrieval, delivery, target-hitting, and other simulated microsurgical tasks.
· Explore background information to learn about the human heartbeat.

· Discover how doctors use robots in surgery.

· Discover real life robotics applications on LEGOLAND® rides and attractions.
California Content Standards for Science Addressed

Grades 3-6 

Investigation and Experimentation 

Scientific progress is made by asking meaningful questions and conducting careful investigations. Students…develop their own questions and perform investigations. Students will:
Grade Three

Investigation and Experimentation 

5a.Repeat observations to improve accuracy and know that the results of similar scientific investigations 
    seldom turn out exactly the same because of differences in the things being investigated, methods 
    being used, or uncertainty in the observation. 

b. Differentiate evidence from opinion and know that scientists do not rely on claims or conclusions unless 
    they are backed by observations that can be confirmed. 

c. Use numerical data in describing and comparing objects, events, and measurements. 
d. Predict the outcome of a simple investigation and compare the result with the prediction.

Grade Four

Investigation and Experimentation 

6a. Differentiate observation from inference (interpretation) and know scientists’ explanations come partly 
     from what they observe and partly from how they interpret their observations. 

b.  Measure and estimate the weight, length, or volume of objects. 

c.  Formulate and justify predictions based on cause-and-effect relationships. 

d.  Conduct multiple trials to test a prediction and draw conclusions about the relationships between 
    predictions and results.
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Grade Five

Life Sciences 

b. Students know how blood circulates through the heart  

    chambers, lungs, and body…. 
Investigation and Experimentation 

6b. Develop a testable question. 

c.   Plan and conduct a simple investigation based on a        

     student-developed question

f.   Select appropriate tools …and make quantitative 
     observations.

h.  Draw conclusions from scientific evidence and indicate whether further information is needed to 
     support a specific conclusion.

Grade Six

Investigation and Experimentation 

7a. Develop a hypothesis. 
b.   Select and use appropriate tools and technology to perform tests, collect data, and display data. 
c.   …Develop qualitative statements about the relationships between variables. 

d.  Communicate the steps and results from an investigation in…oral presentations. 

e. Recognize whether evidence is consistent with a proposed explanation.
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