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Grade 7 
Cell Biology (Life Sciences) 
1. All living organisms are 
composed of cells, from just 
one to many trillions, whose 
details usually are visible 
only through a microscope.  
 
Grades 9-12 
Physiology (Biology/Life 
Sciences) 
9. (d, e) The functions of the 
nervous system and the role 
of neurons in transmitting 
electrochemical impulses; 
The roles of sensory 
neurons, interneurons and 
motor neurons in sensation, 
thought and response.  

 

Each year, millions of individuals experience brain injuries known as concussions. 
Athletes who play impact sports are especially at risk. Scientists explain the specific 
physical causes of concussions and the development of new computer software and 
digital-imaging techniques that help measure and map the damage due to concussions. 

In this segment you’ll find… 

۞ an explanation of what causes concussions. 
 
۞ how computer software can assess damage 

during a concussion. 
 
۞ how neuroscientists use digital imaging to monitor 

long-term brain trauma.  
 
 

 

Every autumn more than a million high school football players rumble onto the field. But 
there is danger in the pursuit of victory. Each year millions of individuals, especially 
athletes who play contact sports, experience a powerful blow to the head. If the blow is 
strong enough, the fluid that normally cushions the brain can’t prevent tissue damage. 
This can cause a concussion, leading to a traumatic brain injury that may result in a bad 
headache, altered levels of alertness, unconsciousness or loss of memory. 
 
Most people heal with appropriate treatment, but recovery can take weeks or even 
months. Now coaches and trainers are beginning to understand that concussions can be 
serious, and players must be removed from the field and tested if a concussion is 
suspected. Because their brains are still growing and developing, younger athletes are 
especially vulnerable to damage due to concussions. 
 
Neuroscientists can now use computer tests on student athletes to assess the impact of 
a concussion on skills such as verbal memory, visual memory, reaction time and 
processing speed. Scientists worry that severe and repeated concussions are causing 
long-term brain damage. The issue has caught the attention of the United States 
Congress. In October 2009, NFL Commissioner Roger Goodell fielded questions from 
Congress about the dangers of repetitive blows to the head during football games.  
 
Digital-imaging techniques such as magnetic resonance imaging (MRI) are starting to 
show areas of the brain that are damaged during concussions. The MRI uses a powerful 
magnetic field to image atoms inside the body. It provides good contrast between the 
different soft tissues in the body, which makes it especially useful in imaging the brain, 
muscles, organs and tumors.  
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PRE-LISTENING VOCABULARY 
 
Cerebrospinal fluid 
clear fluid that cushions 
the brain and spinal 
cord 
 
Concussion 
a traumatic brain injury 
that can be caused by a 
powerful blow to the 
head 
 
MRI 
magnetic resonance 
imaging, a medical 
imaging technique that 
uses a powerful 
magnetic field to take 
internal images of the 
body 
 
Neuron 
a type of animal cell, 
such as a brain cell, 
that functions in 
electrical and chemical 
communication  
 
Neuroscientist 
a scientist who studies 
the nervous system 
 
Trauma 
a serious injury 
 

 What comes to mind when you hear the term “concussion”? 

 What symptoms do you think are associated with concussions?  
 

 

LISTENING FOCUS 

 What causes the specific brain injury known as a concussion?  

 What types of tests are conducted to assess the damage caused by a concussion? 

 What types of long-term damage might be associated with concussions? 

 How are scientists using brain-imaging techniques to monitor long-term trauma 
caused by concussions? 

For all media see: 
 Segment Summary Student Sheet 

http://science.kqed.org/quest/files/imp/QUEST_SegSum_StudentSheet.pdf 
 Personal Response Student Sheet 

http://science.kqed.org/quest/files/imp/QUEST_PersResp_StudentSheet.pdf  
 

 

LESSON PLANS and RESOURCES from QUEST, PBS and NPR 

 
Brain Trauma PBS LearningMedia 
http://www.pbslearningmedia.org/content/oer09.sci.life.stru.braintrauma/ 
Learn about concussions in this video segment adapted from NOVA scienceNOW. Hear 
from Reed Snyderman, a young athlete who describes his personal experience with 
concussion. In addition, meet Dr. Jam Ghajar, a neurosurgeon and international expert in 
brain injuries, who explains why concussions are difficult to diagnose and demonstrates a 
new tool that can help assess brain injury.  
 
Brain Geography PBS LearningMedia 
http://science.kqed.org/quest/audio/the-science-of-pain/  
In this interactive feature from NOVA, students make a model of the brain, using just their 
hands, a ball, and a pencil. Then, they test their knowledge of the brain by diagnosing 
patients’ head injuries based on specific symptoms each presents. 
 
Journey into the Brain PBS LearningMedia 
http://www.pbslearningmedia.org/content/hs11.sci.life.stru.lpjourneybrn/ 
Using segments from the program The Human Spark, students learn about the human 
brain, including information about brain regions, brain activity and technologies used to 
explore brain activity. 
 
The Academic Fallout of Teen Athlete Concussions NPR 
http://www.npr.org/templates/story/story.php?storyId=126985088 
This May 19, 2010 broadcast of All Things Considered discusses how concussions 
incurred by teen athletes affect academic performance. 
 
Saving Lives, One Sports Injury at a Time NPR 
http://www.npr.org/2011/11/19/142550204/saving-lives-one-sports-injury-at-a-time 
Since the early 1970s, Fred Mueller, longtime director of the National Center for 
Catastrophic Sports Injury Research, has been working to decrease the number of 
student athlete head, brain and neck injuries. In this segment of All Things Considered, 
learn why cheerleading is Mueller’s latest area of concern. 
 
 
 

http://science.kqed.org/quest/files/imp/QUEST_SegSum_StudentSheet.pdf
http://science.kqed.org/quest/files/imp/QUEST_PersResp_StudentSheet.pdf
http://www.pbslearningmedia.org/content/oer09.sci.life.stru.braintrauma/
http://science.kqed.org/quest/audio/the-science-of-pain/
http://www.pbslearningmedia.org/content/hs11.sci.life.stru.lpjourneybrn/
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Why Use Multimedia in Science Education? 
http://science.kqed.org/quest/files/downloads/2011/06/QUESTWhyMedia.pdf   
 Read about the importance of using multimedia in the 21st century 

science classroom. 
 
How to Use Science Media for Teaching and Learning 
http://science.kqed.org/quest/files/downloads/2011/06/QUESTMediaTips.pdf   
 A collection of tips, activities and handouts to actively engage students 

with multimedia. 
 
Science Multimedia Analysis 
http://science.kqed.org/quest/files/downloads/2011/06/QUESTMediaAnalysis.
pdf   
 Give your students the tools to recognize the purposes and messages of 

science multimedia.  
 
Create Online Science Hikes with Google Maps 
http://science.kqed.org/quest/files/downloads/2011/06/QUEST_ExplorationCr
eation.pdf 
 Do you like the science hike Explorations on the QUEST site? Use this 

place-based educational guide to create similar science-based maps with 
youth. 

 
Media-Making Toolkit for Science Education 
http://science.kqed.org/quest/education/media-making-toolkit/ 
 Are you interested in integrating media making into your classroom or 

science education program? Find instructions, worksheets and rubrics for 
implementing simple media-making projects with students. 

 
 

 
 

LOG ON 
 

www.kqed.org/quest 
 
 

 
LISTEN 

 

KQED 88.5 FM San Francisco & 
89.3 FM Sacramento 

 
 

WATCH 
 

KQED Channel 9 
     
 

MORE EDUCATIONAL RESOURCES FOR USING QUEST MULTIMEDIA TO 
ENHANCE 21st CENTURY SKILLS IN TEACHING AND LEARNING 

OTHER WAYS TO PARTICIPATE IN QUEST 

VISIT OUR PARTNERS 
 
The Bay Institute 
www.bay.org  
 
California Academy of 
Sciences 
www.calacademy.org  
 
Chabot Space and Science 
Center 
www.chabotspace.org  
 
East Bay Regional Park 
District  
www.ebparks.org  
 
Exploratorium 
www.exploratorium.edu  
 
Girl Scouts of Northern 
California  
www.girlscoutsnorcal.org   
 
Golden Gate National 
Parks Conservancy 
www.parksconservancy.org  
 
The J. David Gladstone 
Institutes 
www.gladstone.ucsf.edu  
 
Lawrence Berkeley 
National Laboratory 
www.lbl.gov  
 
Lawrence Hall of Science 
www.lawrencehallofscience.org  
 
Monterey Bay Aquarium 
www.mbayaq.org  
 
Monterey Bay Aquarium 
Research Institute 
www.mbari.org  
 
Oakland Zoo 
www.oaklandzoo.org  
 
Stanford University’s 
Woods Institute for the 
Environment 
http://woods.stanford.edu   
 
The Tech Museum of 
Innovation 
www.thetech.org  
 
UC Berkeley Natural 
History Museums 
http://bnhm.berkeley.edu/  
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