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Grade 7  
 

Genetics (Life 
Sciences)  
2. A typical cell of any 
organism contains genetic 
instructions that specify its 
traits. Those traits may be 
modified by environmental 
influences. (b, c, e) 
 
Grade 7  
 

Evolution (Life Sciences)  
3. Biological evolution 
accounts for the diversity 
of species developed 
through gradual  
processes over many 
generations. (a, b, c, d, e) 
 
Grades 9-12  
 

Genetics (Biology/Life 
Sciences)  
2. Genes are a set of 
instructions encoded in the 
DNA sequence of each 
organism that specify the 
sequence of amino acids 
in proteins characteristic of 
that organism. (c, d) 
 
Evolution (Biology/Life 
Sciences) 
8. Evolution is the result of 
genetic changes that occur 
in constantly changing 
environments. (a, b, c, d) 
 

 
 
 
 
 
 
 
 
In the 1980s, California Academy of Science’s expert entomologist David Kavanaugh 
predicted that a new species of beetle would be found in the Trinity Alps, near Redding. 
In celebration of Charles Darwin’s 200th birthday, Quest follows Kavanaugh in his efforts 
to prove the existence of a brand new bug!  
 

    In this segment you’ll find… 
 
۞ how the principles of evolution and natural selection work. 
 
۞ why David Kavanaugh predicted a new California beetle 

species. 
 
۞ what tools modern scientists use to study genetics. 

 
 
 
 
In 1859, naturalist Charles Darwin published a controversial scientific theory in his book, 
On the Origin of Species. During Darwin’s time, most scientists embraced the idea that 
each organism was the work of God. Darwin proposed that life changed over the course 
of time and that new species evolved through a process called natural selection. 
Although the idea of evolution was not new, Darwin’s compelling research—particularly 
his studies in the Galápagos Islands—conclusively proved that when different 
populations of the same species adapt to different ecological niches, they eventually 
evolve to become separate species. While his explanation for the patterns seen in nature 
caused a furor in the religious community, most scientists agreed with Darwin’s 
arguments and evolution became a widely accepted scientific theory. 
 
Natural selection is the mechanism behind Darwin’s theory. A process that occurs over 
several generations, natural selection is often characterized as “survival of the fittest.” As 
Darwin saw it, every organism struggles to survive and reproduce, and offspring closely 
resemble their parents. If a parent has characteristics that allow for a greater chance of 
survival in a particular environment (beneficial mutations), it will be more likely to produce 
a larger number of successful offspring than other members of its species. Because of 
this, the next generation of its species will have a greater number of these organisms with 
the beneficial characteristics or mutations. These organisms will produce even more 
offspring with these characteristics. Eventually, over the course of several generations, a 
species will evolve to the point that all members will have this beneficial characteristic or 
mutation. 
 
In the 20th century, genetics became a factor in natural selection and evolution. Now 
science understands that two important requirements must be met for evolution to occur. 
First, a trait or adaptation must be inheritable. If a squirrel survives a harsh winter, it has 
to be because it has thicker fur than its cousins and not because it holed up in 
somebody’s attic! Second, there has to be a differential survival and reproduction rate 
associated with having that inherited trait. For example, if a faster fish is to evolve, it has 
to be able to produce offspring that aren’t eaten by birds or other predators. And these 
offspring have to continue to produce even more offspring that aren’t picked off by 
predators. 
 

More Background Information and Resources for Teachers 
http://evolution.berkeley.edu/  
 

PROGRAM NOTES 
 

TOPIC BACKGROUND 
 

QUEST 
SUBJECTS 
 

CA SCIENCE  
STANDARDS 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

•  

• What do you already know about Charles Darwin’s theories on evolution? 

• What is natural selection? 

• Do you think scientists today still use Darwin’s theories in their work? How? 

 
 
 
 
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.  

• Who was Charles Darwin? How did he revolutionize natural science? 

• What is a beneficial mutation? 

• Why is it important to identify and describe new species? 

• How do today’s scientists obtain information about a species? 

 
 
 
NOTE: Resources from the Teachers’ Domain collection require a fast and free registration. 
 
Evolving Ideas: How Does Evolution Really Work? Teachers’ Domain 
http://www.teachersdomain.org/resource/tdc02.sci.life.evo.howreally/ 
This video from Evolution examines the research of a modern-day naturalist who is 
advancing our knowledge of evolution through his study of hummingbirds in Ecuador. 
 
How Evolution Works Teachers’ Domain 
http://www.teachersdomain.org/resource/tdc02.sci.life.div.lp_evoworks/ 
In this lesson, students will learn about natural selection and evolution by watching a 
series of short videos and performing their own experiments.  
 
Evolving Ideas: Why Does Evolution Matter Now? Teachers’ Domain 
http://www.teachersdomain.org/resource/tdc02.sci.life.evo.whymatters/ 
This video from Evolution tells the story of a multi-drug-resistant strain of tuberculosis to 
illustrate the importance of evolution to our understanding of disease prevention and 
treatment. 
 
Darwin: An Origin of Species PBS 
http://www.pbs.org/wgbh/evolution/darwin/origin/ 
How does one species evolve in so many different directions? Examine the results that 
centuries of adaptive radiation have had on a single finch-like bird species that arrived on 
the Hawaiian Islands an estimated five million years ago. 
 
Evolutionary Arms Race Teachers’ Domain 
http://www.teachersdomain.org/resource/tdc02.sci.life.div.lp_armsrace/  
In this lesson, students examine the interactions among different types of organisms and 
the importance of these relationships to the evolution of species.  
 
Read About and Discuss Evolution on the QUEST Blog QUEST 
http://www.kqed.org/quest/blog/tag/evolution/ 
 
Investigating Darwin’s Legacy QUEST  
http://www.kqed.org/quest/radio/investigating-darwins-legacy  
Listen to QUEST Radio’s report on one of the iconic fossils that supports Darwin's theory 
of evolution, the Archaeopteryx. It was recently flown out to Stanford University for some 
high-tech testing to unlock even more about how we came to be here. 

PRE-VIEWING  
 

VIEWING FOCUS 
 

QUEST, PBS and NPR LESSON PLANS and RESOURCES 
 

VOCABULARY 
 

 
Ancestor  
a predecessor of a 
more recent or existing 
species 
 
DNA 
a nucleic acid in a cell 
that carries the genetic 
instructions for making 
living organisms 
 
Diversity 
variety or multiformity 
 
Evolution 
the historical 
development of a 
biological group, such 
as a race or species   
 
Genes 
the functional and 
physical unit of heredity 
passed from parent to 
offspring  
 
Morphology 
the form or structure of 
an organism or one of 
its parts 
 
Mutation 
a change in the 
nucleotide sequence of 
a gene or chromosome  
 
Naturalist 
someone who studies 
natural history, 
especially a field 
biologist 
 
Species 
a group of organisms 
that have common 
characteristics and are 
usually capable of 
interbreeding 
 
 
 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Why Use Multimedia in Science Education? 
http://www.kqed.org/quest/downloads/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://www.kqed.org/quest/downloads/QUESTMediaTips.pdf  
• A collection of tips, activities and handouts to actively engage students 

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

science multimedia.  
 
Create Online Science Hikes with Google Maps 
http://www.kqed.org/quest/files/download/52/QUEST_ExplorationCreation.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. 

 
 
 
 
 
 

 
 
 
 
 
     

 
 

 
     
 

 
 

 
     
 
 
 
 

 
 
 
 
 
 

OTHER WAYS TO PARTICIPATE IN QUEST 
 

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

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  
 
The Tech Museum of 
Innovation 
www.thetech.org  
 
UC Berkeley Natural 
History Museums 
http://bnhm.berkeley.edu/  
 
U.S. Geological Survey 
www.usgs.gov  
 

LOG ON 
 

www.kqed.org/quest 
 

LISTEN 
 

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

WATCH 
 

KQED Channel 9  
Tuesdays at 7:30pm 
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