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Unit 9 Overview 
Randomness and Mutation 
Mistakes happen. From the perspective of science, that can sometimes even be a good thing. In general, errors and unexpected events are part of a much larger idea that rules the entire universe: randomness. 
This week, you will examine how chance makes a huge impact on the universe, from tiny pieces of DNA that change the way a person lives, to noises made by stars, and possibly other things, millions of miles away. 

Unit Outcomes 
	Explain how randomness can alter biology 

Explain the role of randomness in the search for extraterrestrial life 
Appraise the human value of searching for anomalies in random data 

Course Outcomes practiced in this unit 
SC300-1: Explain basic scientific principles and their limitations 
SC300-3: Evaluate how technology has driven scientific progress throughout history 
SC300-4: Employ appropriate scientific ideas and methods to everyday situations
	
Read Chapter 23 and review pp. 17-19 of Chapter 1 
In course text, The Sciences: An Integrated Approach 
	Review Key Terms 
See the Readings Page 
	Review the Study Module 
Biology Basics: From Gene to Protein
	Respond to Unit 6 Discussion Questions 
On the Discussion Page 
35 Points 
	Attend the Weekly Seminar 
Log in from the Students' Homepage 
	Submit the Unit Assignment 
250 Points 
	Check out Extra! Extra! 
For additional Resources 


Reading 
Chapter 23 and review pp. 17-19 of Chapter 1 in The Sciences: An Integrated Approach
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Chapter 23 and review pp. 17-19 of Chapter 1 in The Sciences: An Integrated Approach 
This week’s readings will examine the advancement of genetics and help answer the age old question of why do children resemble those in their family tree, and the mystery behind genetic mutations. 

DNA mapping
The process of finding the location of genes on chromosomes.
DNA sequencing
The process of determining, base pair by base pair, the exact order of bases along a specific stretch of DNA molecule.
Deoxyribonucleic acid (DNA)
A strand of nucleotides with alternating phosphate and sugar molecules in a long chain, and with base molecules adenine, guanine, cytosine, and thymine at the side.  The nucleotide strand bonds with a second nucleotide strand to make a molecule with a ladder-like double helix shape.  DNA stores the genetic information in a cell.
Dominant
A genetic characteristic that always appears, or is expressed.
Double helix
The twisted double strand of nucleotides that forms the structure of the DNA molecule.
Gene
A unit of biological inheritance, or a section of a long molecule of DNA.  One gene carries the information needed to assemble one protein.
Genome:
The sum of all information contained in the DNA for any living thing; the sequence of all the bases in all the chromosomes.
genetic code
The correspondence between base-pair sequences and amino acids.  The connection, in all living things, between the codons and the amino acid for which they code.
Human Genome Project
A large-scale scientific project that will result in a complete knowledge of the entire human genome, which includes 46 chromosomes and 3 billion base pairs.
Mutation
A change in the genetic material of a parent that is inherited by the offspring.
Nucleic acids
Molecule originally found in the nucleus of cells that carries and interprets the genetic code; includes DNA and RNA.
Recessive
A characteristic that will appear only if no dominant gene is present.
Ribonucleic acid (RNA)
A molecule that consists of one string of nucleotides put together around the sugar ribose, and with the bases adenine, guanine, cytosine, and uracil.  RNA plays a crucial role in the synthesis of proteins in the cell.

Seminar 
With all the randomness in the universe, it is no wonder that most creatures have evolved to be able to spot patterns. As humans, we can smell clusters of molecules that we identify as scent, and similarly, we can see when only certain wavelengths of light are reflected off surfaces - we observe this as color. Our senses make us very sensitive machines for noticing patterns.
Yet, there is so much in the universe beyond our senses. As you saw in Unit 2, we have pushed the limits of our observational powers to visualize other planets and galaxies that are millions of miles away. But in all of that searching, we have never found the one thing that many people have wanted to find for centuries: life. 
This does not mean that people have not looked for life outside of Earth - since the mid-1950s, American scientists have been searching actively for extraterrestrial life with all of the most advanced astronomical tools. For a long time, the US government funded this research, called the Search for Extra-Terrestrial Intelligence (SETI, for short). Most SETI projects involve surveying the sky with massive radio and optical telescopes that are designed to listen and watch for signals that are made up of non-random patterns. The assumption scientists use is that, if there is life beyond this planet, we may be able to find evidence of it by looking for unusual patterns coming from space. 
Before you come to Seminar this week, be sure to visit NASA's SETI information site here: http://history.nasa.gov/seti.html 
and the announcement of the SETI@home project here: 
http://science.nasa.gov/newhome/headlines/ast23may99_1.htm 
In addition, do some of your own research to learn about SETI. 
Come to Seminar prepared to discuss the following questions: 
	What do you think scientists expect to find through SETI and SETI@home?

Why do you think NASA chose to eliminate funding for SETI in the 1990s? (Refer here for more information: 
http://history.nasa.gov/garber.pdf 
Do you believe SETI and SETI@home are worthwhile projects? Why?
What outcome(s) do you think will result from SETI and SETI@home?
To earn seminar credit for this unit, complete one of the following options below: 
Option 1: Participate in a synchronous seminar.
Option 2: Write and submit a short paper.
In a 400-word paper, discuss the following questions: 
	What do you think scientists expect to find through SETI and SETI@home? 

Why do you think NASA chose to eliminate funding for SETI in the 1990s? (Refer here for more information: 
http://history.nasa.gov/garber.pdf 
Do you believe SETI and SETI@home are worthwhile projects? Why? 
	What outcome(s) do you think will result from SETI and SETI@home? 

Assignment 
Final Project 

Complete the Final Project 
Science Meets Real Life 
Whether you think of yourself as an up and coming scientist or not, you use science every day. You will explore how you apply different aspects of science in your daily life in a two part project. In 1,500-words (minimum), discuss the following: 
PART I: SCIENTIFIC METHOD 
Each and every day, we are faced with having to make split-second decisions, and the need to solve random problems that we encounter. To reach those decisions and work those problems out you are subconsciously using the scientific method. Apply the five steps of the Scientific Method to two situations that could occur in your everyday life. Use the scientific method in the first scenario provided below to solve the problem at hand. Please come up with a second detailed scenario on your own and follow the same steps in the scientific method to find a resolution. 
Scenario 1: You arrive home late at night. You walk up to the front door, unlock it, and reach in to turn on the light switch located just inside the front door. The light does not come on! Now what? 
Scenario 2: Develop your own detailed problem/observation and apply the scientific method to solve. 
PART II: WHY I CANNOT LIVE WITH/WITHOUT SCIENCE 
As you have seen throughout this course, science is intricately interwoven with our lives: in the food we eat, in the clothes we wear, in the computers we use for this course, science has had a hand in them all. Answer the following questions: 
	Describe a typical day in your life from the time you wake up, until the time you go to bed. Describe how science impacts you and your routine throughout the day. 

How has science improved your quality of life and why? 
Are there any negative impacts that science has had? What are they and why? 
Do you believe that you could survive without science? Why or why not? 
How has this course impacted the way you view science? 
Your final project should be a minimum of 1,500-words written in APA style format. As always, be sure to provide appropriate citations, references, and links to any information you use in this paper. Be sure to also avoid copying and pasting large sections of text from any given source. For help with citations, refer to the APA Quick Reference. 
Your Final Project is due at the end of Unit 9. 

 




