
        

    
   
 

    

 

 

 
 
 
 
 
 
 
 
 

         
           

                      
 

             
         
        

 
        

         
        

 
 
 
 
 

   

  
   

  
   

      

 
   

 

   
  

   
   

   
     

     
    

 
  

   
  

   
    

 
   

 

   
  

  
  

    
  

     
   
    

 
 

 
 
 
 
 
 
 
 
 
 

            
           

          
 

 
 

     
 

      
 

  
 
 
 
 

             
              

      
        

 
     

       
        

     
  

 
           

  
            

     
 

   
      

     
             

     
 

         
 

             
                
            

      
 

      
 

      
  

  
 

  
 

 
 

 

   
 

 

The Sweet Science of Chocolate Educator Guide 
A resource for using QUEST video in the classroom 
Watch it online http://www.kqed.org/quest/television/the-sweet-science-of-chocolate | 10:46 minutes 

QUEST 
SUBJECTS 

Life Biology 
Science Health 

Environment 

Earth Geology 
Science Weather 

Astronomy 

Physical Physics 
Science Chemistry 

Engineering 

CA SCIENCE 
STANDARDS 

Grade 5 
Physical Science 
1. Elements and their 
combinations account for 
all the varied types of 
matter in the world. (a, f) 

Grade 8 
Structure of Matter 
3. Each of the more than 
100 elements of matter 
has distinct properties and 
a distinct atomic structure. 
All forms of matter are 
composed of one or more 
of the elements. (b, d) 

Reactions 
5. Chemical reactions are 
processes in which atoms 
are rearranged into 
different combinations of 
molecules. (a, c, d) 

Grades 9-12 
Conservation of Matter 
and Stoichiometry 
3. The conservation of 
atoms in chemical 
reactions leads to the 
principle of conservation of 
matter and the ability to 
calculate the mass of 
products and reactants. (g) 

PROGRAM NOTES 
How do raw cacao beans become the chocolate treats we so enjoy? Local chocolatiers 
and scientists share the complex engineering and chemistry behind this decadent sweet 
and explain why small daily doses of dark chocolate may actually be good for you! 

In this segment you’ll find… 

a brief history of chocolate. ۞

information about chocolate’s potential health benefits. ۞

the chemistry and engineering behind chocolate. ۞

TOPIC BACKGROUND 
Mesoamericans discovered the cacao tree more than 2,000 years ago. By mixing ground 
cacao seeds with water and a variety of seasonings, the Aztec, Mayan and other ancient 
cultures created a spicy, frothy beverage. Cacao beans were offered to the gods and the 
drink became a part of religious ceremonies. The Aztecs even used cacao beans as a 

form of currency! Eventually, Spanish conquistadors 
brought cacao to Spain and new recipes were popularized 
there. Although, chocolate remained an upper-class 
indulgence for many years, 19th century industrialization 
made the manufacture of chocolate less expensive and 
chocolate confections soon became available to 
everyone. 

Making chocolate is very labor intensive. Cacao beans are harvested by hand, then 
fermented and dried—also by hand—before being sold to chocolate makers. Although 
manufacturing varies from one chocolatier to another, cacao is typically sorted by place 
of origin and passed through a cleaning machine. It is then weighed and roasted, which 
takes anywhere from 30 minutes to several hours. Once cooled, the brittle cacao shells 
are cracked to remove the seeds and then winnowed to gather the broken seed bits, 
called nibs. The nibs are crushed and heated into chocolate liquor, and the thick paste is 
pressed to extract the cocoa butter. Cocoa butter, unprocessed chocolate liquor, milk and 
sugar are then churned together to create a fine brown powder called crumb. This 
powder is refined even further and cooled and heated repeatedly in a tempering process 
to create a silky texture and ensure proper consistency. Kept in its liquid state, tempered 
chocolate is shipped to cookie, candy and ice cream manufacturers. 

Although loved for its taste, chocolate has also been revered for its health benefits. The 
Aztecs and Mayans used it to treat skin infections and a host of illnesses. Many 17th 
century Europeans believed it could purify the blood and aid digestion, among other 
things. Although scientists are still trying to decipher the benefits and risks of the more 
than 300 chemicals found in chocolate, it is now known that this sweet treat may indeed 
hold some health benefits. Some of the chemicals found in chocolate, such as caffeine, 
help you feel alert. The antioxidants in chocolate may help fight heart disease, and 
research is showing that a bacteria-fighting chemical in cacao bean husks might even 
help prevent tooth decay. 

http://www.kqed.org/quest/television/the-sweet-science-of-chocolate
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VOCABULARY 

Antioxidant 
a substance that 
inhibits oxidation or 
reactions promoted by 
oxygen, peroxides or 
free radicals 

Compound 
a substance formed by 
the reaction of two or 
more chemical 
elements 

Cardiovascular 
of, relating to or 
involving the heart and 
blood vessels 

Flavonoid 
any of a group of 
oxygen-containing, 
aromatic antioxidant 
compounds 

Fermentation 
the conversion of sugar 
to carbon dioxide and 
alcohol 

Outgassing 
to lose gases from a 
space or material 

Texture 
the visual or tactile 
surface characteristics 
or appearance of 
something 

Temper 
the process of heating 
and cooling chocolate 
to form stable crystals 

PRE VIEWING 

• Do you like chocolate? What do you like or dislike about it? 

• Why do you think so many different cultures love chocolate? 

• Do you know where chocolate comes from? 

VIEWING FOCUS 
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 is dark chocolate better for you than milk or white chocolate? 

• What are some of chocolate’s potential health benefits? 

• How is chocolate made? 

• Why does chocolate have to be tempered? 

For all media see: 
o Segment Summary Student Sheet 

http://www.kqed.org/quest/downloads/QUEST_SegSum_StudentSheet.pdf 
o Personal Response Student Sheet 

http://www.kqed.org/quest/downloads/QUEST_PersResp_StudentSheet.pdf 

QUEST, PBS and NPR LESSON PLANS and RESOURCES 
NOTE: Resources from the Teachers’ Domain collection require a fast and free registration. 

Sampling Research at the Chocolate Symposium NPR 
http://www.npr.org/templates/story/story.php?storyId=1676136 
This Weekend Edition program (February 14, 2004) discusses research on chocolate 
that may prove to be good news for people with high blood pressure. 

Safeguarding the World’s Chocolate Supply NPR 
http://www.npr.org/templates/story/story.php?storyId=91955597 
Hear how and why the maker of M&Ms and the U.S. Department of Agriculture are 
spending more than $10 million in an attempt to sequence the genome of the cacao plant 
in this NPR Morning Edition program (June 27, 2008). 

In Search of the Healing Power of Chocolate NPR 
http://www.npr.org/templates/story/story.php?storyId=5053576 
Scientists and chocolate makers are beginning to understand that flavanols in chocolate 
might offer more than just taste. Read about some of the latest research on chocolate 
and health in this NPR Morning Edition program (December 15, 2005). 

The Mysterious Human Heart: Special Ingredients for a Healthy Heart PBS 
http://www.pbs.org/wnet/heart/healthy/special_ingredients.html 
Explore flavonoids, fiber and other special ingredients for a healthy heart in this article 
accompanying The Mysterious Human Heart series.  

Cooking with Sugar Teachers’ Domain 
http://www.teachersdomain.org/resource/lsps07.sci.phys.matter.cookingsugar/ 
In this activity adapted from the Exploratorium, students learn how different ingredients 
and the application of heat influence how candy is made. 

Discuss The Sweet Science of Chocolate Story on the QUEST Blog 
http://www.kqed.org/quest/blog/2009/06/16/producers-notes-the-sweet-science-of-
chocolate/ 

http://www.kqed.org/quest/blog/2009/06/16/producers-notes-the-sweet-science-of
http://www.teachersdomain.org/resource/lsps07.sci.phys.matter.cookingsugar
http://www.pbs.org/wnet/heart/healthy/special_ingredients.html
http://www.npr.org/templates/story/story.php?storyId=5053576
http://www.npr.org/templates/story/story.php?storyId=91955597
http://www.npr.org/templates/story/story.php?storyId=1676136
http://www.kqed.org/quest/downloads/QUEST_PersResp_StudentSheet.pdf
http://www.kqed.org/quest/downloads/QUEST_SegSum_StudentSheet.pdf


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

      
  

            
  

 
   

   
         

          
 

        
  

  
  

     
            

    
 

   
 

          
     

  
 
 
 
 
 

     
      

 
 

 
     
 

 
 

 
 
 
 
 
 
 
 
 
 

   
 

                      
                 

              
 

          
 

        
      

 

   
 

   
  

 
   

 
  

 
    

 
  

 
    

  
  

 
 

  
 

    
  

  
 

   
  

  
 

    
 

  
 

 
  

  
 

    
  

 
   

  
 

   
  

  
 

  
  

 
    

 
  

 

  
  

 
   

  
 

  
 

 
 

 
 

     
  

    

 
 

   
   

 

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.girlscoutsbayarea.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 

Why Use Media in Science Education? 
www.kqed.org/quest/downloads/QUEST_Why_Media_08-09.pdf 
•	 “As science educators, we know how important critical thinking and new 

technology skills are in the scientific community…” (read more). 

Science Multimedia Analysis 
www.kqed.org/quest/downloads/QUEST_Science_Multimedia_Analysis_08-09.pdf 
•	 “By increasing students’ awareness of the intersections between media and 

science, we give them the tools to think like scientists…” (read more). 

How to Use Science Media for Teaching and Learning 
http://www.kqed.org/quest/downloads/QUEST_Media_Tips_08-09.pdf 
•	 If we consider all forms of media “texts” from which students gather 

information, we can use similar literacy strategies to engage them in video, 
audio, blogs and Explorations. Once students have obtained information from 
multiple media sources, how do they share what they have learned? Through 
their own media-creation projects, of course! 

Using Google Maps to Create Explorations 
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 for educators and group leaders to create similar 
science-based maps with youth. 

OTHER WAYS TO PARTICIPATE IN QUEST 

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 

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 S. D. Bechtel, Jr. Foundation, 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, © 2009 KQED, San Francisco 

www.kqed.org/quest
http://www.kqed.org/quest/files/download/52/QUEST_ExplorationCreation.pdf
http://www.kqed.org/quest/downloads/QUEST_Media_Tips_08-09.pdf
www.kqed.org/quest/downloads/QUEST_Science_Multimedia_Analysis_08-09.pdf
www.kqed.org/quest/downloads/QUEST_Why_Media_08-09.pdf



