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GENERAL USE OF Science in the Classroom 
 

Student Learning Goals: 

Current views of science education emphasize that “one fundamental goal for K-12 
science education is a scientifically literate person who can understand the nature of 
scientific knowledge.” (From A Framework for K-12 Science Education, National 
Research Council, 2012).  
 
The U.S. National Academy of Sciences defines science as: “Any new finding requires 
independent testing before it is accepted as scientific knowledge; a scientist is therefore 
required to honestly and openly report results so that they can readily be repeated, 
challenged, and built upon by other scientists. Proceeding in this way over centuries, 
the community effort that we call science has developed an increasingly accurate 
understanding of how the world works. To do so, it has had to reject all dogmatic claims 
based on authority, insisting instead that there be reproducible evidence for any 
scientific claim.” 
   
A very important student learning goal, central to any understanding of “the nature of 
scientific knowledge,” is to give each student an appreciation of how science is done.  
 
This includes knowing why:  

 Scientists must be independent thinkers, who are free to dissent from what the 
majority believes. 
 

 Science can deal only with issues for which testable evidence can be obtained. 
 

 All scientific understandings are built on previous work 
 

 It is to be expected that one scientist’s conclusions will sometimes contradict the 
conclusions of other scientists. 

 

 Science is a never-ending venture, as the results from one study always lead to 
more questions to investigate.   

 
 
 
 
 
 
 
 
 
 
 



Using This Resource 
 
Learning Lens: 
 
The Learning Lens tool can be found on the right sidebar of each resource and is the 
source of annotations.  Clicking on any of the headings will result in corresponding text 
of the research article being highlighted.  A second click on the highlighted text will 
produce a text box containing more information about that particular piece of text.  
Below is an example of the Glossary function of the Learning Lens in use.        
 
 

 
 

An example of the resource with the Glossary, Previous Work, Author’s Experiments, 
News and Policy Links, and References and Notes tools turned on.  The Glossary tool 
is in use.   



Learning Notes: 
 
Learning Notes accompany each figure and are designed to help students deconstruct 
the methods and data analysis contained within each figure.   

 
 
 
References: 
 
The Reference section of each resource is annotated with a short statement about how 
or why each reference relates to the current research study. 
 

 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Suggestions for Classroom Use: 

Four alternative ways to use the SitC reading, questions, and activities: 
 

1. Assign to small groups to complete during class 
 

2. Assign different sections of the article to small groups to complete during class. 
Use class presentations or jigsaw to teach the entire class what is in the article.  
 

3. Assign to individual students to complete during class or as homework.   
 

4. Assign as an extra credit project. 
 
 

Interactive student engagement ideas for use after reading the article: 
 

1. Have students write answers to discussion questions (for example, those linked 
to the standards or those linked to the diagrams).  
 

2. Go over the abstract, as well as information about the purpose and structure of 
an abstract, and have students write their own abstracts for the articles in 
language that could be best understood by their peers. 
 

3. Have students edit the current version of the article, or parts of the article, to a 
simpler reading level. 

 
4. Have students, working alone or in small groups, use the annotated list of 

references to explain how the scientists who wrote this article built on the 
published work of at least one independent group of scientists in making their 
discoveries.  In the process, did they produce data that supports the findings of 
the earlier publication that they have cited in the text? In what way does this 
article support the statement that scientific knowledge is built up as a “community 
effort”?    
                                      

5. Use the article and discussion questions linked to the standards and the 
diagrams for a teacher-led classroom discussion. The discussion can focus on 
the nature of science and scientific research, as well as on the science in the 
article itself. 
 

6. Have students give a classroom presentation about the article, parts of the 
article, or their answers to discussion questions.  

 
 
 

 
 



ARTICLE-SPECIFIC MATERIALS 
 

Student Learning Goals: 

 

 Connections to the nature of science from the article 
o What can we learn from model animal systems? 
o How can we connect a scientific process, such as evolution, to a specific 

cellular change? 
 

 The importance of this scientific research  

o Understanding the molecular mechanisms that drive evolution. 

 

 The actual science involved  

o model systems 

o reporter genes 

o basic genetic analysis 

o genotyping  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Connect to Learning Standards: 
 

This resource connects to four sets of learning standards:  
 
Discussion Questions related to these standards are found in Resources for Interactive 
Engagement 

 
 
 
1. The AP Bio Standards 
 
http://media.collegeboard.com/digitalServices/pdf/ap/2012advances/AP-
Biology_CED_Fall2012.pdf 
 

 Essential Knowledge 1.A.1:  Natural Selection is a major mechanism of evolution 
(page 10 of the AP Biology Course and Exam Description).  
 

 Essential Knowledge 1.A.3: Evolutionary change is also driven by random processes 
(page 12 of the AP Biology Course and Exam Description). 
 

 Essential Knowledge 1.A.4: Biological evolution is supported by scientific evidence 
from many disciplines, including mathematics (page 12 of the AP Biology Course 
and Exam Description).  
 

 Essential Knowledge 3.A.4: The inheritance pattern of many traits cannot be 
explained by simple Mendelian genetics (page 58 of the AP Biology Course and 
Exam Description).   

 
 
 
2. The Science and Engineering Practices contained in the Next Generation 

Science Standards  
 

http://www.nap.edu/openbook.php?record_id=13165&page=41 
 

 Practice 2: Developing and using models.  
 

 Practice 7:  Engaging in argument from evidence 
 

 
 

3. The Common Core English and Language Arts Standards  
 
http://www.corestandards.org/ELA-Literacy/RST/11-12 
 

http://media.collegeboard.com/digitalServices/pdf/ap/2012advances/AP-Biology_CED_Fall2012.pdf
http://media.collegeboard.com/digitalServices/pdf/ap/2012advances/AP-Biology_CED_Fall2012.pdf
http://www.nap.edu/openbook.php?record_id=13165&page=41
http://www.corestandards.org/ELA-Literacy/RST/11-12


 RST.11-12.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific or technical 
context.  
 

 RST.11-12.9: Synthesize information from a range of sources (e.g., texts, 
experiments, simulations) into a coherent understanding of a process, phenomenon, 
or concept, resolving conflicting information when possible. 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Summary of the Article for the Teacher: 

It is recommended that this not be used by students in place of reading the article.   

 
General Overview: 
Talk of evolution research most often conjures up images of Darwin and his finches.  
However, the Stickleback fish, a lesser known animal model that can exhibit 
evolutionary changes in as few as ten generations, allows scientists to direct a much 
more modern study of evolution.  Specifically, scientists are able to identify specific DNA 
changes that control major skeletal adaptations in wild populations of evolved 
sticklebacks through a series of simple experiments that would surely thrill even Darwin 
himself.      
 
Topics covered:  

 model systems 

 natural selection 

 reporter genes 

 basic genetic analysis 

 genotyping  

Why this Research is Important: 
While Darwin described the larger picture of evolution, evolutionary biologists have 
since attempted to connect the processes of natural selection and genetic drift with the 
origin and distribution of genetic variation in the wild. 
 
Methods used in the Research: 

 F1 Hybrids 

 Reporter Gene Expression 

 Expression of a trans-gene 

 Genotyping 
 
Conclusions: 
Researchers debate whether evolution occurs primarily through changes in genes 
themselves or in how they are regulated.  This report shows that changes in regulatory 
DNA were responsible for an adaptation in natural populations of fish, providing 
examples of how regulatory elements can be lost or modified to reduce gene 
expression.    
 
Areas of Further Study: 
Analyzing the amount of genes versus regulatory DNA involved in evolutionary 
processes.    
 
 
 



Resources for Interactive Engagement: 
 
 
Activities connecting to the data shown in the Article 
 
The Activities are linked in the blue bar along the bottom of each page.   
 
We strongly recommend using this SitC resource in parallel with the Stickleback 
Evolution Virtual Lab available from the Howard Hughes Medical Institute.   
  
http://www.hhmi.org/biointeractive/stickleback-evolution-virtual-lab 
 
 

http://www.hhmi.org/biointeractive/stickleback-evolution-virtual-lab

