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The human heart as a work of art

In the Pulse Room, part of the exhibit at the Hirshhorn Museum and Sculpture Garden in Washington, D.C., lights flicker to the beat of the
heart of a person holding two metal rods. Photo by: Cathy Carver

At Rafael Lozano-Hemmer's new exhibit, the art comes alive but only if you follow one rule: You

must participate. But don't worry, you won't be graded.

The exhibit is called "Pulse," and it opened earlier in November at the Hirshhorn Museum in

Washington, D.C. It has three installations that create art by collecting visitors' biometric data.

(Biometric data is information that identifies your body. A fingerprint is one example.) Lozano-

Hemmer uses electronic sensors to gather a person's data and project it through lights, screens

and water pumps to create art. He said the purpose of this exhibit is to show people that while we

have our differences, we all share a heartbeat.

"What I like about this is that the art is fundamentally out of my control," says Lozano-Hemmer, a

Mexican-Canadian artist.

"Pulse Index" is the first installation visitors walk into at the Hirshhorn. It is a panoramic view of

10,000 fingerprints that are collected from visitors through a microscope. When a finger is

inserted in the microscope, a fingerprint scan will show up on the wall among thousands of others.
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Each time a scan is taken, it knocks an old one off the wall. More than 100,000 fingerprints have

been part of this installation, which has traveled around the world.

"Pulse Tank," the second part of the installation, uses visitors' heartbeats to create rippling waves

projected onto the walls in a light show. Scientists use ripple tanks to study how waves work.

"The light show is unique, it will never repeat the same thing because it is not a video. It's all

generated by amplifying the electrical activity of the heart," says Lozano-Hemmer.

Lozano-Hemmer was a chemist before he became an artist. When his wife was pregnant with

twins, he listened to their hearts through an ultrasound machine at a doctor visit. He asked the

doctor to place a monitor on each baby and noticed each beat was different. This inspired him to

learn more about how technology and science can be visualized into art.

"Under all this work is the desire to see. I would like people to come to the museum with a sense of

wonder to visualize data and metrics," he said.

"Pulse Room" is the last installation. Visitors walk into a room filled with more than 200 flickering

light bulbs. When two metal rods are held with both hands, it records a person's heartbeat. That

recording is transmitted into a flashing light bulb. The bulb blinks to the rhythm and speed of that

heartbeat. The room roars and rumbles with sounds of different beats.

In the first few days, the heartbeats were a mix of those from Hirshhorn visitors and those who

saw the exhibit this year in Seoul, Korea. But "Pulse" continues to evolve. Lozano-Hemmer said

he's excited to see how the unique biometric data from thousands of visitors will collectively turn

into a masterpiece.
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Quiz

1 Which sentence from the article shows Rafael Lozano-Hemmer’s MAIN opinion about his “Pulse” exhibit?

(A) At Rafael Lozano-Hemmer's new exhibit, the art comes alive but only if you follow one rule: You must
participate.

(B) "What I like about this is that the art is fundamentally out of my control," says Lozano-Hemmer, a
Mexican-Canadian artist.

(C) “The light show is unique, it will never repeat the same thing because it is not a video.”

(D) “It's all generated by amplifying the electrical activity of the heart," says Lozano-Hemmer.

2 Read the inference below.

The “Pulse” exhibit showcases art pieces that are unique and always changing.

Which selection from the article provides the BEST support to the statement above?

(A) "Pulse Index" is the first installation visitors walk into at the Hirshhorn. It is a panoramic view of 10,000
fingerprints that are collected from visitors through a microscope.

(B) Each time a scan is taken, it knocks an old one off the wall. More than 100,000 fingerprints have been
part of this installation, which has traveled around the world.

(C) "Under all this work is the desire to see. I would like people to come to the museum with a sense of
wonder to visualize data and metrics," he said.

(D) "Pulse Room" is the last installation. Visitors walk into a room filled with more than 200 flickering light
bulbs.

3 Read the following paragraph from the article.

"Pulse Tank," the second part of the installation, uses visitors' heartbeats to create rippling waves
projected onto the walls in a light show. Scientists use ripple tanks to study how waves work.

How does this paragraph contribute to the development of the MAIN ideas of the article?

(A) It gives an example of how biometric data from visitors to the "Pulse" exhibit become art.

(B) It describes the only part of the "Pulse" exhibit that Lozano-Hemmer is unable to control.

(C) It shows how Lozano-Hemmer uses fingerprints in one of his "Pulse" installations.

(D) It highlights Lozano-Hemmer's favorite part of the "Pulse" exhibit and why he loves it.

4 Read the following paragraph from the article.

Lozano-Hemmer was a chemist before he became an artist. When his wife was pregnant with
twins, he listened to their hearts through an ultrasound machine at a doctor visit. He asked the
doctor to place a monitor on each baby and noticed each beat was different. This inspired him to
learn more about how technology and science can be visualized into art.

What does this paragraph show that other paragraph DO NOT?

(A) how Lozano-Hemmer overcame challenges he faced as a new artist

(B) how Lozano-Hemmer's wife and children feel about his new "Pulse" exhibit

(C) what Lozano-Hemmer's purpose was for creating the "Pulse" exhibit

(D) what made Lozano-Hemmer decide to transition from a scientist to an artist
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Lesson 1: Cardiovascular System 

1. What are the functions of the cardiovascular system? __________________________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

2. Define the following terms: 

a. Pericardium - ________________________________________________________ 

_____________________________________________________________________ 

b. Myocardium - ________________________________________________________ 

_____________________________________________________________________ 

c. Endocardium - _______________________________________________________ 

_____________________________________________________________________ 

3. What are the chambers of the heart called and where are they located? What 

separates the left side from the right side? ___________________________________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

4. What is the function of valves? What are the two atrioventricular and two semilunar 

valves and where are they located? ________________________________________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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5. Label the parts of the heart. 

 
 
6. What is the difference between pulmonary and systemic circulation? ______________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 
7. Starting from the right atrium, list the structures in order that blood flows through ending 

with the aortic valve. ____________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 
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8. True or False: 

a. The sinus node generates an electrical impulse. 

b. The bundle of His transfers the impulse to the AV node. 

c. The fiber group stimulates only the right ventricles. 

d. The cardiac cycle represents one complete heartbeat. 

e. Relaxation events are referred to as diastole. 

 
9. What is the main artery in the body? What are the two main veins? ________________ 

_____________________________________________________________________

_____________________________________________________________________ 

 
10. How many liters of blood are circulating through the average body? 

_____________________________________________________________________ 

 
11.  What are the liquid and solid parts of blood called? ____________________________ 

_____________________________________________________________________ 

 
12. What are the formed elements found in blood? ________________________________ 

_____________________________________________________________________ 

 
13. What is the function of red blood cells? How long do they live for? Where are they 

formed? Where are they removed? _________________________________________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 
14. What is hemoglobin and what does it do? ____________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 
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15. What is the function of white blood cells? How long do they live for? _______________ 

_____________________________________________________________________

_____________________________________________________________________ 

 
16. What is the function of platelets? How long do they live for? _____________________ 

_____________________________________________________________________

_____________________________________________________________________ 

 
17. What percentage of whole blood is plasma? How much of blood is made up of water? 

What is the rest of plasma made up with? ____________________________________ 

_____________________________________________________________________ 

 
18. What are the four blood types? What is the Rh factor? __________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

 
19. What is known as the universal donor? What is known as the universal recipient? Why 

are they called this? _____________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

Lesson 2: Diseases and Disorders 

1. What is congestive heart failure? What are the symptoms and treatment? __________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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2. What is hypertension? What are the symptoms, risk factors and treatment? _________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

3. What is anemia? What are the causes, symptoms and treatments? ________________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

4. What is leukemia and why is it dangerous? What are the symptoms and treatment? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

5. What is sickle cell disease? What are the complications? What is the treatment? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

6. What is cardiac arrest? 

_____________________________________________________________________

_____________________________________________________________________
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_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________ 

7. What is atrial fibrillation? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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Touching moments in prosthetics: New bionic
limbs that can "feel"

Doctoral student Jacob George (left) and professor Greg Clark examine the LUKE arm, a motorized and sensorized prosthetic that has been
in development for more than 15 years. Photo courtesy Dan Hixson/University of Utah College of Engineering

Phantom pain was all that Keven Walgamott had left of the limb he lost  over a decade ago — until

he first tried on the LUKE Arm. Walgamott could "feel" his arm again thanks to the bionic arm

that a team at the University of Utah developed.

Although traditional prosthetic limbs are useful for many people who have lost limbs, they have

limitations because people do not feel as though prosthetics are parts of their own body.

Researchers around the world have been developing prosthetics that more closely mimic the

human body. These new prosthetics are bionic body parts that can touch, feel and even learn new

things.

"Touch isn't a single sense," said Gregory Clark, associate professor of biomedical engineering at

the University of Utah and lead researcher of the study. "When you first touch objects with a

natural hand, there's an extra burst of neural impulses."

"Translating" Neural Impulses Into Characteristics

By Washington Post, adapted by Newsela staff on 01.06.20
Word Count 1,079
Level 1190L
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The brain then "translates" neural impulses into characteristics such as firmness, texture and

temperature. All of this information is crucial in deciding how we should interact with the object.

When we hold a basketball, we interact with it differently than we do a beach ball. By using the

LUKE Arm (named after the "Star Wars" hero Luke Skywalker), Walgamott could "feel" the

fragility of a mechanical egg as he held it, just as he would have experienced with a natural limb. 

As he performed everyday activities with the prosthetic — such as holding his wife's hand, sending

a text message and plucking grapes from a bunch — Walgamott told researchers that it felt like he

had his arm back. Even his phantom pain was reduced. Clark explained that was because the brain

was tricked into believing that Walgamott's prosthetic hand was his real hand.

Clark's team were able to achieve these results by stimulating the sensory nerve fibers in a

"biologically realistic" manner. They used a computer algorithm to replicate the impulses the brain

normally receives from a native arm.

Brain Interprets Electrical Signals As Real

Clark said that LUKE Arm users "can feel the location and the contraction force of their muscles

even when muscles aren't there. That's because we can send electrical signals from the muscles, so

the brain interprets them as real."

The brain-computer interface (BCI) is a critical component for bionic prosthetics that enables

communication between the brain and the prosthetic. The LUKE Arm uses a neural interface that

users can easily apply to themselves. Yet in other mind-controlled prosthetics, brain implants are

used to send instructions to a robotic limb. However, this means that users must undergo

precision brain surgery, which can be risky, expensive, and requires recovery time. Thanks to new

technology, this might be about to change.

Bin He, professor and head of biomedical engineering at Carnegie Mellon University, and his

colleagues have been working on a noninvasive, high-precision BCI. In June his team reported

that they have developed a "mind-controlled robotic arm." According to He, the arm

"demonstrates the capability for humans to continuously control a robotic device using

noninvasive EEG signals."

The term "noninvasive" is key. In the past, noninvasive BCIs have shown promising results, but

only in performing distinct actions such as pushing a button. Yet when it comes to a continuous

action such as tracking a cursor on a computer screen, noninvasive BCIs have resulted in jerky,

disjointed movements. In He and his team's demonstration, the subject mentally controlled a

robotic arm in tracking a cursor move on a computer screen.  The prosthetic finger was able to

follow the cursor in a smooth, continuous path just as a real finger would. While researchers used

a computer-wired EEG cap on the subject during the demonstration, He said that it is not

necessary for the BCI to function.

Thought-Controlled Robotic Devices

He said that a smartphone app programmed with EEG recordings and wireless electrodes could

enable everyday use. This could pave the way for people to use thought-controlled robotic devices

without undergoing brain surgery.
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Our native limbs are trained to perform actions ranging from walking to the highly precise

movements required to perform neurosurgery. Prosthetic limbs also have to be calibrated for

specific uses. Engineers at Joseph Francis's lab at the University of Houston have been working on

a BCI that can update itself with user feedback. This system will enable the prosthetic to learn how

to perform new actions in accordance with the user's needs.

In 2018, the Imperial College London and the University of Göttingen collaborated to develop a

bionic hand. The hand used a human-machine interface that interpreted the wearer's intentions

and sent commands to the artificial limb. Using machine learning techniques, the hand can "learn"

how to perform new skills much like a real hand.

"Our main goal is to let patients control the prosthetic as though they were their biological limbs,"

said lead researcher Dario Farina.

Researchers said bionic body parts can work for both amputees and paralyzed people. Although

paralyzed users may have a higher likelihood of experiencing nerve or spinal cord damage, He said

that "a noninvasive BCI should apply to both. The BCI system can be tailored to particular needs."

Bionic Add-Ons With Superhuman Abilities

And the next frontier? If BCIs and other neural interfaces provide a means to connect our brains

with external devices that extend our bodies' capabilities, would it be possible to develop bionic

add-ons that bestow superhuman abilities?

"In a sense, yes," Clark said. "Indeed, we already do. Glasses restore normal vision to the

nearsighted. But telescopes and microscopes allow us to see what would be otherwise unseeable.

Canes assist in walking after injury, but fiberglass vaulting poles allow us to clear superhuman

heights. Exoskeletons provide important assistive technologies after spinal cord injury or stroke.

Yet they can be used to increase the power and endurance of intact individuals."

But in other ways, bionic parts are no match for nature.

"The LUKE Arm contains only 19 sensors, and generates six different types of movements.

Similarly, the neural interface we use can capture or convey hundreds of different electrical signals

from or to the brain," Clark said. "That's a lot, but both are impoverished compared with the

thousands of motor and sensory channels of the human body."

The field of biomedical engineering, Clark added, exists to improve nature when it goes awry

through illness or accident. "But we also try to understand and use nature to improve engineering

and ourselves," he said.
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Quiz

1 Read the following statement.

The most advanced prosthetic limbs learn to communicate with the wearer's brain.

Which sentence from the article BEST supports the statement above?

(A) Walgamott could "feel" his arm again thanks to the bionic arm that a team at the University of Utah
developed.

(B) This could pave the way for people to use thought-controlled robotic devices without undergoing brain
surgery.

(C) The hand used a human-machine interface that interpreted the wearer's intentions and sent commands
to the artificial limb.

(D) Although paralyzed users may have a higher likelihood of experiencing nerve or spinal cord damage,
He said that "a noninvasive BCI should apply to both. The BCI system can be tailored to particular
needs."

2 Read the following paragraph from the section "Brain Interprets Electrical Signals As Real."

The brain-computer interface (BCI) is a critical component for bionic prosthetics that enables
communication between the brain and the prosthetic. The LUKE Arm uses a neural interface that
users can easily apply to themselves. Yet in other mind-controlled prosthetics, brain implants are
used to send instructions to a robotic limb. However, this means that users must undergo
precision brain surgery, which can be risky, expensive, and requires recovery time. Thanks to
new technology, this might be about to change.

Which of the following can be inferred from the selection above?

(A) The LUKE Arm is the first prosthetic that does not require brain surgery for it to work.

(B) The LUKE Arm is the first prosthetic to use the brain-computer interface system.

(C) A major benefit of the new prosthetic technology is that it does not require major surgery.

(D) A major benefit of the new prosthetic technology is that it is much less expensive than other prosthetics.

3 What is the meaning of the phrase "performing distinct actions" as used in the following sentence?

In the past, noninvasive BCIs have shown promising results, but only in performing distinct
actions such as pushing a button.

(A) learning one easy skill at a time

(B) programmed to do one thing at a time

(C) able to do only one thing

(D) doing a few specific things
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4 Read the following paragraph.

Bin He, professor and head of biomedical engineering at Carnegie Mellon University, and his
colleagues have been working on a noninvasive, high-precision BCI. In June his team reported
that they have developed a "mind-controlled robotic arm." According to He, the arm
"demonstrates the capability for humans to continuously control a robotic device using
noninvasive EEG signals."

Which phrase or word from the article helps to explain what "colleagues" means?

(A) professor

(B) working on

(C) his team

(D) developed
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Learning About The Past: Anthropologists
study people

An anthropologist holds up a human skeleton. Photo from: John Moore/Getty Images.

How do we learn about the past? Scientists and other experts do different types of research to

uncover what life was like hundreds and even thousands of years ago.

The study of history helps humans understand who we were and who we are today. Experts use

ideas and imagination, shared knowledge and sheer hard work to put together the puzzle pieces

of history.

Some of these experts are anthropologists. Anthropology is the study of human societies and

culture. Anthropologists study societies old and new to learn about how humans have developed

over time.

Finding them didn't come as much of a surprise. Not to David Roberts, anyway. Winding its way

across a 117,000-year-old former sand dune was a trail of footprints made by human feet. They are

the oldest human footprints ever found.
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Roberts is a South African geologist. Previously, he had come across fossilized carnivore tracks in

the rock fringing Langebaan Lagoon 60 miles north of Cape Town. And he had noticed rock

fragments which showed signs of human use. So: "On a hunch, I began searching for hominid

footprints — and found them!"

"Hundreds of people had walked over that area and not noticed the prints," adds Roberts's

colleague, Lee Berger. "Whoever left these footprints has the potential of being the ancestor of all

modern humans."

The prints measure eight and a half inches in length. This early person would have taken size 4

shoes.

The Beginning Of Time?

When did it all begin? If you had asked Dr. John Lightfoot in 1644, he would have given you a

most precise answer. The world was created on October 23, 4004 B.C.E., promptly "at nine o'clock

in the morning." Lightfoot, a Hebrew scholar, arrived at the date through exhaustive study of

Scripture.

Today we know this underestimates our planet's true

age a million-fold. The earth formed 4.6 billion years

ago — an almost unimaginably long time. But what of

our human past? How far back does it stretch? There

are several answers — a series of "firsts":

2 million+ years: First Hominids 

100,000+ years: First Humans 

9,000 years: First Settlements 

6,000 years: First Civilizations

All this and more is the province of anthropology. The

word means literally "the study of man." We are a complicated species, and anthropologists poke

into every aspect of our human nature.

The Caretakers Of Culture

Some anthropologists live for years at a time with aboriginal peoples, recording how they organize

their lives with the overlay of civilization absent. Margaret Mead, the most celebrated

anthropologist of her generation, pioneered this approach in the 1920s when she lived among the

Samoan Islanders of the South Pacific. She returned to tell a scandalized world that they practiced

free love. Later experts have suggested her adolescent informants fooled the rather earnest young

Mead. They were just leading her on.

Other researchers look to our nearest surviving relatives, the great apes, and seek clues to human

behavior there. For 40 years Jane Goodall has lived alongside the chimpanzees of Gombe National

Park in Tanzania. Chimps may look cuddly and cute but they are not above thievery, infanticide

and murder.
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Who owns the past? It may sound an odd question, but it is one anthropologists, especially in

North America, are having to face. American museums are filled with the skeletons of Native

Americans exhumed — looted, if you like — without the permission of their living descendants. In

1990, the Native American Graves Protection and Repatriation Act (NAGPRA) ordered that this

material be returned to the tribes.

Kennewick Man is at the center of the bitterest dispute. A near-complete human skeleton, it was

found along the banks of the Columbia River in Kennewick, Washington, in July 1996. James C.

Chatters, the forensic anthropologist who first examined it, observed that its characteristics

reflected European — not Native American — ancestry.

To Chatters' astonishment when the skeleton was dated, it turned out to be over 9,000 years old.

The story made headlines around the world — and a coalition of Indian tribes immediately sued

for possession. Ever since, the case has been mired in court.

Kennewick Man may reveal fundamentally new facts about the earliest inhabitants of the

Americas. If the tribal leaders have their way, he will be reburied at a secret site and his story lost

to us all forever. What's the solution? To begin, more trusting relationships between researchers

and the people they study must be forged.
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Quiz

1 Read the summary below. Choose the answer that BEST fits into the blank to complete the summary.

Anthropologists study human societies from ancient times to today. They study signs left by humans from the past, such as
footprints found in South Africa and a very old skeleton discovered in Kennewick, Washington.

_____________________________.

This information helps anthropologists and others understand how people have changed over time.

(A) They also study people today in places and cultures around the world.

(B) They choose to live in other countries to learn more about human history.

(C) David Roberts is a scientist who discovered a trail of fossilized footprints.

(D) Anthropologists have determined that the first humans appeared over 100,00 years ago.

2 Read the selection from the section "The Beginning Of Time?"

2 million+ years: First Hominids

100,000+ years: First Humans

9,000 years: First Settlements

6,000 years: First Civilizations

Complete the sentence.

The author MOST likely includes the selection above in order to

(A) provide a timeline of when scientists began to discover fossils.

(B) identify parts of human history that anthropologists study.

(C) prove that hominids were living before humans appeared.

(D) describe the difference between settlements and civilizations.

3 Read the section "The Beginning Of Time." Select the sentence that describes a scientist's conclusion that was later found to be
wrong.

(A) Some anthropologists live for years at a time with aboriginal peoples, recording how they organize their
lives with the overlay of civilization absent.

(B) Chimps may look cuddly and cute but they are not above thievery, infanticide and murder.

(C) James C. Chatters, the forensic anthropologist who first examined it, observed that its characteristics
reflected European — not Native American — ancestry.

(D) Kennewick Man may reveal fundamentally new facts about the earliest inhabitants of the Americas.

4 Which piece of evidence BEST explains why some groups of people may NOT trust researchers?

(A) "Hundreds of people had walked over that area and not noticed the prints," adds Roberts's colleague,
Lee Berger.

(B) Other researchers look to our nearest surviving relatives, the great apes, and seek clues to human
behavior there.

(C) It may sound an odd question, but it is one anthropologists, especially in North America, are having to
face.

(D) American museums are filled with the skeletons of Native Americans exhumed — looted, if you like —
without the permission of their living descendants.



Source:  http://www.orgsites.com/ny/highlandscience/Cutout_Skeleton.doc 

 

Cut-out Skeleton  - Print on card stock and cut apart each bone or set of bones.  Place in a Ziploc bag. 
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Lesson 1: Muscular System 

1. What are the functions of the muscular system? _______________________________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

2. What are the four common traits of all muscles? What is muscle tone? _____________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

3. What are the three types of muscles, and what is the function of each? Which ones are 

voluntary? ____________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

4. What is the anatomical make-up of each muscle type?  

A. Skeletal – __________________________________________________________ 

B. Visceral – __________________________________________________________ 

C. Cardiac – __________________________________________________________ 

5. What are tendons? Define origin and insertion. What is fascia? ___________________ 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________
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_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

6. Match the types of body movements to the correct definition. 
 
Flexion A. Moving a body part toward the midline. 

Extension B. Straightening a body part, which increases the angle of the joint. 

Abduction C. Turning a body part around on its own axis to produce a circular 
or semi-circular motion. 

Adduction D. Moving a body part away from the midline. 

Rotation E. Bending a body part, which decreases the angle of the joint. 

Lesson 2: Diseases and Disorders 

1. What is atrophy? What is contracture? ______________________________________ 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 

2. What is a muscle strain? What are the causes, symptoms and treatment? 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 

3. What is fibromyalgia? What are the causes, symptoms and treatment? _____________ 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
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4. What is muscular dystrophy? What are the symptoms and treatment? _____________ 

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
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Overview: 
 
In this project you will create an informative brochure about a disease or disorder. 

Prerequisites 

You must complete the Anatomy and Physiology unit prior to beginning this project. If you 
need to refer to the unit during this project, ask your teacher for assistance. 

Materials 

The items below are needed for this project. If needed, ask your teacher where supplies are 
located. 

 Notebook  

 Colored pencils and markers 

 Multi-use paper 

 Note cards (optional) 

 Student Self-Assessment Rubric 

How to Do the Project 

Step 1—Research 

1. Review the rubric. Reviewing the rubric will help you to understand how this project 
will be assessed. 

2. Get the name of a disease or disorder according to your teacher’s instructions 

3. Use the research materials to learn about the disease or disorder. Use a variety of 
sources, such as periodicals, encyclopedias, and Internet resources. Take notes 
during your research on note cards or paper. Find information on at least the 
following: 

a. Common name and medical name 
b. Cause(s) 
c. Symptoms 
d. Treatment 
e. Prevention 
f. Epidemiology 
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How to Do the Project (continued) 

4. Make a bibliography of your resources. Use correct MLA format. Follow these 
examples: 

a. Periodical: Author. “Chapter or Article Title.” Title of Periodical. Editor if listed. 
Publishing Date: Pages. 

Example: Blackwell, Rose. “Microorganisms.” Science for Scholars. Ed. 
John Fisher. June 2006: 156-170. 

b. Encyclopedia: Author if listed. “Encyclopedia Entry.” Title of Encyclopedia. 
Editor if listed. Volume. City: Publishing Company, Copyright Date. 

Example: Garner, Elizabeth. “Clara Barton.” World Book Encyclopedia. 
Ed. David Johnson. Vol 3. New York City: General Publishing Co., 2002. 

c. Internet Source: Author if listed. “Article Title.” Site name. Electronic 
publication date. Page numbers if numbered. Sponsoring institution, City, 
State or Country. Date accessed <URL>. 

Example: Wilson, Edward. “Changes in Medicare.” Medicare. 20 
September 2006. U.S. Government, Baltimore, MD. 15 October 2006 
<www.medicare.gov>. 

Step 2—Plan Text 

1. Organize your research notes in the order that you would like to present information 
in the brochure. 

2. On paper, draft the text for the brochure. Drafting the text allows you to make 
changes before you create the final brochure. 

3. Edit the draft text as needed until you are satisfied. 

Step 3—Create Brochure 

1. Get a piece of multi-use paper. Tri-fold the paper to create three panels for the 
brochure. Using colored pencils and multi-use paper, create an informative brochure 
about the disease or disorder. Follow these guidelines: 

a. On the front panel of the brochure, use colored pencils to make a title page 
with the name of the disease or disorder. You may also draw an illustration. 

b. On the back panel of the brochure, copy your bibliography from Step 1. 
c. On the inside panels, write information about the disease or disorder including 

causes, types, symptoms, and treatments. 

F
o
ld

 F
o
ld

 

TIP: Be creative! 

Draw illustrations 

where appropriate. 
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How to Do the Project (continued) 

Step 4—Self-Assess 

1. Assess your performance on the project using the rubric. 
2. Submit your brochure and self-assessment form according to your teacher’s 

instructions. 
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 Not Attempted Emerging Improving Good Excellent 

Criterion #1 
Content 

The project was not 
attempted. 
 
 
 
 
 

0 points 

Project Solution does not 
show familiarity with the 
topic. Minimal or no research 
was done.  

 
 
                                        1 point 

Project solution reflects a 
basic familiarity with the 
topic, however important 
points of the topic are not 
discussed. Acceptable 
research was done.  
                             
                                      2 points 

Project solution reflects an 
average level of familiarity 
with the topic. Acceptable 
research was done.  

 
 
                                      3 points 

Answers reflect an 
outstanding level of 
familiarity with the topic. 
Acceptable research was 
done.  
 
 
                                      4 points 

Criterion #2 
Layout and 
Design 

The project was not 
attempted. 
 
 
 
 
 

0 points 

The layout and design do not 
support the objective, 
audience, and tone of the 
solution. 

 
 

1 point 

The layout and design 
supports one or two of these 
elements. 

 Objective 

 Audience 

 Tone 
 

2 points 

The layout and design 
supports all of these 
elements. 

 Objective 

 Audience 

 Tone 
 

3 points 

The layout and design is 
creative and supports all of 
these elements. 

 Objective 

 Audience 

 Tone 
 

4 points 

Criterion #4 
Mechanics 

The project was not 
attempted. 

 
 
 
 
 

0 points 

There are five or more 
mechanical errors (spelling, 
grammar, punctuation, 
capitalization). Sources are 
not documented. 
 

 
1 point 

There are four or fewer 
mechanical errors (spelling, 
grammar, punctuation, 
capitalization). Sources may 
not be documented. 

 
 

2 points 

There are two or fewer 
mechanical errors (spelling, 
grammar, punctuation, 
capitalization). Sources are 
documented. 
 

 
3 points 

There are no mechanical 
errors (spelling, grammar, 
punctuation, capitalization). 
Sources are documented 
using correct documentation 
style. 
 

4 points 

Criterion #3 
Use of Class Time 

The student did not stay on 
task. Required constant 
teacher intervention. 
 
 
 

0 points 

Student sometimes stayed 
on task. Showed little 
enthusiasm towards work. 
Required occasional teacher 
intervention.  
 

1 point 

Student usually stayed on 
task and actively involved in 
work. Required occasional 
teacher intervention. 
 
 

2 points 

Student stayed on task and 
actively involved in work. 
Required minimal teacher 
intervention. 
 
 

3 points 

Student stayed on task and 
actively involved in work. 
Required no teacher 
intervention. Used problem 
solving and leadership skills. 
 

4 points 

TOTAL POINTS _____ out of 16 
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