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Produced by
The 21st Century Center for Research and Development in Cognition 
and Science Education

This CaSEbook is designed to be a supplement to the “Cells, Heredity, and Classification” 
unit which is part of the Holt Science and Technology Series published by Holt, Rinehart 
and Winston.  It has been developed as part of an experimental study in science education.  
Reproduction or dissemination of any materials in the CaSEbook Companion is strictly  
prohibited.  The CaSEbook is intended for use in an experimental study being conducted by 
The 21st Century Center for Research and Development in Cognition and Science  
Education. More information on the center is available at http://www.cogscied.org/
  
The development of this product was supported by the Institute of Education Sciences, U.S.  
Department of Education, through Grant R305C080009 to The 21st Century Partnership for STEM 
Education. The opinions expressed are those of the authors and do not represent views of the U.S. 
Department of Education.
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   The Evolution of Living Things5
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Natural Selection – Case 1
  

          

The peppered moth evolution is an example of natural selection. The peppered moth varies 
in wing color from light to dark. In the early 1800’s the peppered moth population had  
mostly light colored wings. The wing color served as a type of camouflage that protected 
them from bird predators because they were similar in color to the light-colored birch trees 
that they rested on and therefore were hard to see. In contrast, moths with darker wings 
were easier to see on the light colored trees (see above) and therefore less likely to survive 
The birds could see and eat them. The moths with light colored wings were better able to 
survive and were thus more likely to reproduce, passing their genes to their offspring who 
were then also likely to have light colored wings. The moths with darkly colored wings were 
not as likely to survive and thus were less likely to pass their genes on to the next  
generation. After several generations, the light winged moths outnumbered the dark 
winged moths.
 However, things changed during the Industrial Revolution (late 1800’s) because the 
pollution from the factories changed the environment. Many of the light colored trees be-
came dark with soot (black smoke) from the pollution. Therefore, the dark colored moths 
now became better camouflaged than the light colored moths. The dark colored moths 
were now better able to survive, reproduce and pass on their genes to their offspring. The 
light colored moths now were easier to see on the darkened trees and be eaten by the birds. 
After several generations, the dark winged moths outnumbered the light winged moths. 

What caused the number of light colored moths as compared to the number of dark  

colored moths to change over several generations?

In the 1900’s, pollution laws were made and factories had to install cleaner smokestacks. 

This decreased the amount of soot being put into the air. What do you think happened?
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Natural Selection – Case 2

 The finch evolution on the Galapagos Islands is another example of natural selection. 
When Darwin visited the islands in the mid 1800’s he found a wide variety of different types 
of finches. He hypothesized that the different kinds of finches were a result of natural  
selection and evolution. Although many of the finches shared similar coloring and body size 
they differed in their beak type (see the picture above).  
 Darwin hypothesized that some finches from the mainland of South America flew 
over to the islands, and those that were able to survive in the new environment reproduced 
and passed their genes to the next generation. Initially the birds varied in the size and shape 
of their beaks. The birds that were most able to survive were the ones who could live off the 
food found on the island. For example, islands that had nut trees supported finch  
populations that had blunt beaks that were strong enough to crack the nuts. Therefore, 
those finches with the strong, blunt beaks were better able to survive and reproduced,  
passing their genes to their offspring. Finches in the next generation who had those traits 
continued to survive and were more likely to reproduce. Finches in that environment who 
did not have the strong, blunt beaks did not survive as well as the others and therefore were 
less likely to reproduce and pass their genes to offspring in the  
next generation. 
 Other islands had different environments in which finches with different beak types 
were better able to survive. For example, one island did not have nut trees but instead had 
lots of berries, and finches with beaks that were better fit for picking berries survived and 
reproduced, passing their genes to the next generation. On each island the finches that 
were able to survive and reproduce were the ones that passed their genes on to the next 
generation. Eventually after many generations of natural selection most individuals in the 
population had a beak type that helped them survive in that particular environment. 

How did the finches on different Galapagos Islands come to have different types of beaks?
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Comparing Selective Breeding to Natural Selection

What is similar?             

               

               

               

               

               

 

What is different?              
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  Cells: The Basic Units of Life1
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With your partner, please fill in the appropriate organelles in each column, and draw an 

asterisk (*) next to the ones that are same across both plant and animal cells. 

 

 

Plant cell Animal Cell 
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   The Cell in Action 2
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Respiration vs. Photosynthesis 
 

Process Input Output 
 

Cellular 
Respiration 

 
 
 
 

 
 

 
 

 
 

 
 

 
Photosynthesis 

 
 
 
 

 
 

 
 

 
 

 
 

 
Where does cellular respiration occur? 
 
              
 
              
 
 
Where does photosynthesis occur? 
 
              
 
              
 
 
What is the same between cellular respiration and photosynthesis? 
 
              
 
              
 
              
 
What is different between cellular respiration and photosynthesis? 
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Review Questions 
 

Compare Respiration Photosynthesis 
 
Which living things use 
this process? 
 

  

 
Where does the process 
take place in the cell? 
 

  

 
Is glucose (food) made 
or broken down? 
 

  

 
Is Carbon Dioxide a 
product or raw 
material? 
 

  

 
Is Oxygen a product or 
a raw material? 
 

  

 
Is light needed for the 
process to occur?  
 

  

 
What does the process 
produce? 
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  Heredity3
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  Appendix

Appendix for users of 2004-2005 version of Holt “Cells, Classification and Heredity”

Changes in Biological Classification Systems

Some people think that science is collection of facts that never change. The truth is that  
science is a body of knowledge that is constantly changing as scientists continue to  
question and to learn more about our world. 

In biology the classification system has changed a couple of times. Classification  
systems do not exist in nature, they are systems created by people to describe and show 
the relationships between the great diversity of living things in our world. Over the years,  
as we gained new knowledge, we revised the classification system to reflect our current 
understandings. However, the place of some organisms in the current system is still unclear 
and scientists are currently debating to which group they belong.

Before 1969 all organisms were grouped into two or three kingdoms, plants, animals and 
sometimes fungi. With advances in cell and evolutionary biology, scientists discovered that 
some organisms did not fit into those two or three kingdoms so a five kingdom system was 
created. Now that scientists can study the organelles and the genetic material of cells  
even more differences have been discovered. Within the original kingdom of Bacteria, it 
was found that there are two very different groups which were called eubacteria and ar-
chaebacteria. Because the organisms in the domain Archaea are very different from those  
in Bacteria, the word bacteria was eliminated from the name archaebacteria and those  
organisms are simply called archaea. The terms archaebacteria and eubacteria are no  
longer used in modern biology having been simplified and replaced by archaea  
and bacteria. 

Scientists now believe that the first forms of life on earth split into three branches so  
they have created three domains to represent that split – Bacteria, Archaea, and Eukarya. 
Eukarya then is divided into four kingdoms – Plants, Animals, Protists and Fungi. Along 
with differences, scientists have also discovered similarities in the cells of living things that 
help us trace the evolution of the organisms we have today. Scientists believe that the new 
system of three domains and four kingdoms is a better representation of  the relationship 
between the organisms we have today and their ancestors. 

In this appendix, we have included the text pages from the updated 2007 version of your 
book which describes the new classification system. These pages will replace Section 1 of 
Chapter 1 (pages 4-10) and Section 2 of Chapter 7 (pages 170-175). The new section review 
for Section 2 is also included (pages 178-179).

AP
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