Inheritance In Corn
BI 102–Winter 1999


DARWIN, MENDEL, AND SCIENTIFIC INQUIRY
This activity explores the nature of scientific knowledge and how science is done.


Part I: Darwin and Mendel Stations  (these stations can be completed in any order)
Station A: Theories and Laws

This section addresses common misconceptions about scientific knowledge.  Misconceptions are mistaken understandings about the world, and these mistaken ideas can be difficult to relearn. 
Misconception #1: The word “theory” in science means the same thing as
the word “theory” used in everyday conversation
1. Explanation:  In everyday language, a theory is a possible explanation or guess.  In science, a possible explanation of a phenomenon based on observation is a hypothesis.  However a theory in science is a well-substantiated explanation of the natural world that is supported through repeated observation and experimentation.  So in scientific use, a theory is the goal of research, to explain the natural world.  From the display, what are two well-known theories in biology?

2. New evidence should be compatible with a theory.  If it isn't, the theory is refined or rejected.  Theories that have been accepted by a wide group of researchers are often called paradigms.  New research and technologies can support or sometimes alter these paradigms.  What is a paradigm about inheritance that changed in the twentieth century when new evidence became available through advances in technology? 
3. Laws in science are  “principles of nature,”  and many people mistakenly think they are more important than theories.
Misconception #2: A law is more important than a theory
A law describes a repeatedly observed natural phenomenon.   What is an example of a law from physics? ______________________________   A law is not more important than a theory, they are doing two different and important things (describing and explaining).
Misconception #3: A theory becomes a law
4. Which describes a natural phenomenon (theory or law)? __________________  Which explains how the natural phenomenon occurs (theory or law)? ____________________   These two sets of knowledge are doing different things (describing or explaining) and although they do overlap in addressing natural phenomena, one does not become the other.  Typically theories incorporate a wide range of knowledge including hypotheses, facts, and laws.
Station B: Darwin’s and Mendel’s Backgrounds
Charles Darwin (1809-1882) and Gregor Mendel (1822-1884) lived and researched nature in the nineteenth century.

1. From the display, Darwin was born and raised in _________________________ and Mendel was born and raised in _________________________.  Compare and contrast Darwin’s and Mendel’s childhood experiences.
2. Both Darwin and Mendel pursued university studies.   What did each study?
	Scientist
	Educational Background

	Darwin
	

	Mendel
	


3. In their studies, both Darwin and Mendel were introduced to taxonomy, the classification and naming of organisms based on their characteristics.  Carl Linnaeus (1707-1778) developed the foundation of the classification system still used today.   Linnaeus also developed binomial nomenclature, assigning scientific names to organisms which contain Genus and species information.  The Genus name is capitalized, and both names are italicized or underlined (like Coffea arabica for the coffee plant).  This means that Capsicum annuum (bell pepper) is in the same ____________ as Capsicum chinense (chili pepper), but is a different ______________. The species name chinense was a mistake, chili peppers originated in the “New World,” not China.  
4. From the Scientific Classification poster, the scientific name of a polar bear (Genus name + species name) is ___________________________________.  Panda bears, who mostly eat vegetation, are classified in the same Family, but a different ________________.
5. From the illustration of blackbirds, the scientist who “discovered” (first identified and published about) the species is written in parentheses.  Who is attributed with first identifying the Starling (Sturnus vulgaris)? _______________

Station C: Darwin’s Voyage and Further Studies
Darwin’s Voyage

1. Darwin left Cambridge to take a job as a naturalist aboard the HMS Beagle.  From the display, the voyage was planned to last  __________ years, but actually lasted _____________ years.
2. From the display, list key observations Darwin made on the voyage that would influence his later works.
3. Although the voyage covered extensive coastal areas with many inland trips, the most familiar part of the trip to most people is Darwin’s time on the Galápagos Islands.    What are some of the unique species of the Galápagos islands?
Darwin’s Process

4. When he returned to England, Darwin continued making observations and adding more information to what he had learned on his voyage.  From the display, what are some of the areas of inquiry Darwin pursued?
Station D: Darwin’s Theory to Explain Evolution
Darwin’s On the Origin of Species by Means of Natural Selection was published in 1859.  Components of his theory to explain evolution, how species change over time, can be remembered as V.I.S.T.A.: Variation, Inheritance, Selection, Time and Adaptation.  From the display, describe what each of these mean:
	Component of Theory
	Description

	Variation
	

	Inheritance
	

	Selection
	

	Time
	

	Adaptation
	


Station E: The Responses to Darwin’s and Mendel’s Works
1. Darwin’s theory to explain evolutionary change and Mendel’s laws describing inheritance received very different receptions when their respective works were published.  Describe these reactions:
2. The How Science Works poster shows some of the complexity of science.  From the poster, both Darwin and Mendel engaged in “Exploration/Discovery” and “Testing Ideas.”  However Mendel’s work did not initially receive as much feedback from colleagues, peer review, or replication as Darwin’s work, so the ____________________________ (circle from the poster) part of the science process was slower for Mendel’s works than it was for Darwin’s work.  Now 150 years later, both researchers’ contributions have been processed through “Benefits and Outcomes” and back through the entire science process countless times.
3. What did Darwin and Mendel do after they published their respective works?
Station F: Mendel’s Peas and Further Studies
The Importance of Observation and  Inference

1. Both Mendel and Darwin made meticulous observations during the course of their research.  Research consists of a cycle of observations (what is actually experienced through the senses), inferences (conclusions based on observations, logic, and prior knowledge), and informed questions that lead to an understanding of the natural world.  Observe the germinating peas and write down three of your observations:

	Observation #1
	

	Observation #2
	

	Observation #3
	


Did you just write down observations, or did begin to make inferences (tentative conclusions)?  For example, you may have observed that some of the peas were growing faster than others, but inferred that it was because they were getting more water.
2. Prior knowledge and experiences impact what we actually observe.  Examine the optical illusions.  Once you know what is “hidden” in the illusion, do you now see the illusion differently? ___________ Is it easier for you to figure out other illusions once you understand one or two of them? __________

Mendel’s Process

3. Mendel worked with pea plants, making and recording careful observations as well as repeatedly conducting experiments to test his conclusions.   It is estimated that Mendel experimented with close to 30,000 pea plants over eight years.   Why were peas an ideal experimental organism?
4. From the display, describe one of Mendel’s key experiments:
Station G: Mendel’s Principles (Laws) of Inheritance
Mendel’s paper Experiments on Plant Hybridization was published in 1866.  Science needs to be predictive, and Mendel’s laws described aspects of inheritance, predicting how traits passed from parents to offspring in one generation to the next.
1. Study the Genetics II poster and explain what the “Law of Segregation” and “Law of Independent Assortment” describe.  
	Mendel’s Law
	What the law describes

	Segregation
	

	Independent Assortment
	


2. In other words, what is segregating (separating) from each other when gametes (sperm or eggs) are produced?  _______________________________________  What are inherited independently of each other?  ________________________________________
Station H: Linking Inheritance (Genetics) to Evolution

1. Microscopes have been around since the late 1600s, and are continuing to improve our ability to see incredibly small objects.  Looking at the microscopic image, what can be seen in the cells? __________________________________________________
2.  From the Modern Genetics poster, researchers of the 20th century learned that chromosomes are made up of _____________ and a gene is a section of a DNA strand that contains the information for cells to make a ____________________.   DNA was the source of variation key to Darwin’s theory, and DNA also explained how Mendel’s laws worked.  In other words, DNA (and the genes it contains) is the substance of both inheritance and evolution.
Part II: Nature of Science Survey and Reflection (for Portfolio #1)
Skill:  Reflect on personal understandings of science.
Assignment: 

1. Complete the nature of science survey on the next page individually.  Fill in the entire “Your Answer” column, even if you have to guess.  Once you have completed the survey, the correct answers and an explanation of each answer will be available on-line at the BI 102 website: http://science.oregonstate.edu/bi10x/
2. Write a paragraph reflection on what you have learned about the nature of science.  Include what you have learned about the nature of science and what you may still find confusing about the nature of science.  If you have not learned anything about the nature of science, or do not find any of the characteristics to be confusing, include this information in your reflection. 
3. The paragraph reflection can be written on the back of the survey or on a separate sheet of paper.
Assessment: 

This assignment is worth 3.0 points: 1.0 point for completing the survey, and 2.0 points for the reflection paragraph (1.0 point for what you have learned and 1.0 point for what you may still find confusing about the nature of science).
Portfolio assignments represent your individual skills.

Do not submit an assignment that is a duplication of any other individual’s work
(see syllabus for additional information on academic honesty)

Nature of Science Survey

(Include this page along with your paragraph reflection in portfolio #1)

Answer “T” (True) or “F” (False)

(Modified from the work of Steven M. Dickhaus)

	#
	Statement
	Your Answer
	Correct Answer 

	1
	Science can prove anything, solve any problem, or answer any question.
	
	

	2
	Different scientists may get different solutions to the same problem.
	
	

	3
	Science is primarily concerned with understanding how the natural world works.
	
	

	4
	Science can be done poorly.
	
	

	5
	Science is primarily a method for inventing new devices.
	
	

	6
	Scientists have solved most of the major mysteries of nature.
	
	

	7
	Science can study things and events that happened in the past, even if there was no one there to observe the event.
	
	

	8
	Most engineers and medical doctors are also practicing scientists.
	
	

	9
	Scientists often try to disprove their own ideas.
	
	

	10
	Scientists can believe in God or a supernatural being and still do good science.
	
	

	11
	Any research based on logic and reasoning is scientific.
	
	

	12
	Science can be influenced by race, gender, nationality, or religion of the scientist.
	
	

	13
	Science involves dealing with many uncertainties.
	
	

	14
	Scientific concepts and discoveries can cause new problems for people.
	
	

	15
	Something that is "proven scientifically" is considered by scientists as being a fact, and therefore no longer subject to change.
	
	

	16
	Science requires a great deal of creative activity.
	
	

	17
	Disagreement between scientists is one of the weaknesses of science.
	
	


(Check your answers at: http://science.oregonstate.edu/bi10x/)

Objectives for Exam #1:


Define and provide different aspects of science, including observations, inferences, hypotheses, theories, and laws.


Compare and contrast aspects of the lives of Gregor Mendel and Charles Darwin.


Describe the scientific studies and contributions of both Mendel and Darwin.


Objective for Portfolio #1:


Reflect on personal understandings of science.
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