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Grade 7  

 

Cell Biology 
1. All living organisms are 
composed of cells, from 
just one to many trillions, 
whose details usually are 
visible only through a 
microscope. (a, e, f) 
 

Structure and Function in 
Living Systems 
5. The anatomy and 
physiology of plants and 
animals illustrate the 
complementary nature of 
structure and function. (a, 
b) 
 
 
�
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
                                                           
�
 
California’s landmark stem cell research program made headlines nationally, but what’s 
the latest story behind the science? QUEST investigates the potential for medical 
breakthroughs in the next decade and how the Bay Area is leading the way. 
 

In this segment you will find… 
 
�  an explanation of how stem cells are developed 

and examples of potential uses for stem cells. 
 
�  the difference between embryonic stem cells and 

adult stem cells. 
 
�  how federal and state laws are affecting the use of 

stem cells in scientific studies. 
�
 
 
You began life as an individual cell. By the time you were born, that cell had gone 
through millions of divisions. By adulthood, you’re made up of approximately 100 trillion 
individual cells -- over 200 different types of cells -- working together. Each cell, or group 
of cells, has a specific task or specialty. Those specialties allow an organism to function. 
Groups of cells performing similar functions are called tissues. The four basic types of 
tissues (epithelial, connective, nerve, and muscle) form organs. An organ system is a 
group of organs performing coordinating functions, such as the stomach, pancreas and 
intestines that make up part of the digestive system.  
 
There are two types of stem cells. Embryonic stem cells are found in the very early 
stages of an organism’s development. These cells are undifferentiated; they have the 
potential to turn into any type of cell. Adult stem cells, found in children and adults, have 
begun the transformation into a specific type of cell. 
 
To cultivate stem cells in a laboratory, scientists begin with a fertilized embryo -- called a 
blastocyst -- that has divided into about 100 to 150 cells. The inner cells, the stem cells, 
are removed and reproduced in a culture. These genetically identical cells are called a 
stem cell line. 
 
Stem cells have many potential benefits. Scientists are interested in using embryonic 
stem cells to develop potential treatments and cures. Researchers are hoping to use 
them to understand the early stages of human development and grow tissues for 
transplantation. One of the current research challenges is to understand the mechanism 
that leads to cell specialization so that specific cells can be developed in a controlled 
environment. 
 
In 2001, President George W. Bush stopped federal funding for research based on new 
stem cell lines, saying such funds would only be allocated to research that used stem cell 
lines developed by August 2001. This is a problem for many researchers who need to 
develop new stem cell lines due to limitations with the existing lines. In November 2004, 
California voters approved Proposition 71, the California Stem Cell Research and Cures 
Act. It established the California Institute for Regenerative Medicine, which now regulates 
and funds stem cell research. 

Stem Cell Gold Rush      
 

Watch it online at http://www.kqed.org/quest/television/view/326  

TV story length 10:05 minutes 
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·  What have you heard about stem cells and what questions do you have about them?  
 
·  Review cell basics, life cycle, mitosis and the terms “embryo” and “fetus.” 
 
·  Do you think scientists should be able to do research on stem cells? Why or why not? 
 
 
 
 
 
 
NOTE: You may choose to watch the television segment twice with your students: once 
to elicit emotional responses and get an overview of the topic and again to focus on facts 
and draw out opinions.  
 
·  Why are embryonic stem cells called “pluripotent”? 
 
·  What are some differences between adult stem cells and embryonic stem cells? 
 
·  Why are some people against using embryonic stem cells for research? 
 
·  What did President Bush decide in 2001 and what did California voters decide in 

2004? 
 
·  What is Dr. Srivastava studying and how is the use of stem cells helping his 

research? 
 
 
 
 
 
 
·  Review  students’ answers to the Viewing Focus Questions. 
 
·  Reflect on your original opinion about stem cell research. Has anything changed 

since watching this story? 
 
·  Create a brochure to advocate your position on stem cell research. 
 
·  Role play one position on stem cell research and debate your classmates. 
 
·  View additional videos and images of stem cells and stem cell research. 
 
·  Vote on whether or not we should allow cloning for stem cell research. Does your 

position change when your thoughts are challenged? 
 

PRE-VIEWING  

VIEWING FOCUS 

POST-VIEWING – Links to activities mentione d here can be found on the following page.  

Media Enhance  
Education 
 

Video and audio can 
be powerful tools for 
meaningful learning. It 
all depends on you, 
the educator. The key 
to using media 
effectively is 
preparation. Make the 
most of learning 
opportunities by 
encouraging students 
to become 
active viewers and 
listeners. Pick and 
choose from the 
suggested questions 
and activities to offer 
an engaging media 
experience. 
 
Questioning 
 

Oftentimes, teachers 
and students become 
frustrated during a 
media segment when 
students can’t find the 
answers to a long list 
of questions. Provide 
a limited number of 
questions or topics for 
students. This 
focuses their attention 
during a media 
segment, helps to 
keep them engaged 
and generally results 
in higher quality 
answers. QUEST Ed. 
has provided a 
number of options for 
focus questions 
ranging from fact 
based to opinions, as 
well as “big picture” 
ideas.  
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Nuclear Transplants Teaching Guide Scientific American Frontiers: The Bionic Body 
http://www.pbs.org/saf/1107/teaching/teaching2.htm  
·  Students model the removal of a cell nucleus and the insertion of a nuclear implant 

that controls cell development.  
 
Stem Cell Research Policy: Create and Advocacy Broc hure A NewsHour with Jim 
Lehrer Extra 
http://www.pbs.org/newshour/extra/teachers/lessonplans/august01/stemcells/index.html  
·  After researching the science and the controversy around stem cell research, 

students create brochures to display their knowledge and a point of view. 
 
Is Stem Cell Research Ethical? Lesson Plan  Religion and Ethics NewsWeekly 
http://www.pbs.org/wnet/religionandethics/teachers/lp_stem.html  
·  Students explore the controversy generated by embryonic stem cell research, paying 

particular attention to the question of ethics. Using a debate model, students assume 
the roles of different interest groups and prepare, present and defend their positions. 
(This lesson is better suited for older students.) 

 
Stem Cells NOVA scienceNow 
http://www.pbs.org/wgbh/nova/sciencenow/3209/04.html  
·  Using this interactive, students can explore arguments for and against stem cell 

research and cast their votes, see a slide show of the cloning process, watch a 15- 
minute video about stem cells, read an interview concerning alternative means of 
cloning cells, find recent news and ask questions to an expert. Watch NOVA 
scienceNow ’s update on stem cells at 
http://www.pbs.org/wgbh/nova/sciencenow/3302/06.html   

 
 
 
 
 
“Understanding Genetics” The Tech Museum of Innovation 
http://www.thetech.org/genetics/news.php?id=23 
http://www.thetech.org/genetics/news.php?id=18 
http://www.thetech.org/genetics/ask.php?id=163 
http://www.thetech.org/genetics/ask.php?id=211 
·  Read articles by geneticists that explain the basics of stem cells, recent stem cell 

discoveries and controversies. These sites also have links to additional articles and 
stem cell Web sites, including the National Institutes of Health stem cell Web site. 
 

“Stem Cells: Cells with Potential” The Exploratorium 
http://www.exploratorium.edu/imaging_station/research/stem_cells/story_stem_cells1.php  
·  Read about the basics of stem cell research, listen to researcher Bruce Conklin 

explain why this science is so important and watch a video of beating heart cells 
grown from mouse stem cells. Also, click on “Gallery” to visit the Microscope Imaging 
Station and see more photos of stem cells. 

  
 
 
 
 
 

 
 

LESSON PLANS / ACTIVITIES  

WEB SITES 

 
 
Look for the                   indicating resources  from QUEST  partner organizations 
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Major funding is provided by the National Science Foundation, the Gordon and Betty Moore Foundation, the Richard and Rhoda Goldman Foundation, and 
The Amgen Foundation.  Additional support is provided by the William K. Bowes, Jr. Foundation, Ann S. Bowers -The Robert Noyce Trust, the Dirk and 
Charlene Kabcenell Foundation, and the Vadasz Family Foundation. 
�

QUEST is a production of KQED, © 2007 KQED, San Fra ncisco �

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

LOG ON 
 

www.kqed.org/quest   
 

     
      
 
 
 
 

 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Stem Cell Research : Sheraz Sadiq  
 
    
 
 
 
 
 
 
 

OTHER WAYS TO PARTICIPATE IN QUEST  

IMAGE CREDITS 

LISTEN 
 

KQED 88.5 FM San Francisco &  
            89.3 FM Sacramento  
Fridays at 6:30am and 8:30am �

WATCH 
 

KQED Channel 9  
Tuesdays at 7:30pm 
�

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 San 
Francisco Bay Area  
www.girlscoutsbayarea.org  
 
 
Golden Gate National 
Parks Conservancy 
www.parksconservancy.org  
 
 
Lawrence Berkeley 
National Laboratory 
www.lbl.gov  
 
 
Lawrence Hall of Science 
www.lawrencehallofscience.org  
 
 
Oakland Zoo 
www.oaklandzoo.org  
 
 
The Tech Museum of 
Innovation 
www.techmuseum.org  
 
 
UC Berkeley Natural 
History Museums 
http://bnhm.berkeley.edu/ 
 
 


