AP BIOLOGY

Biochemistry “Testing” Project

Consider these two questions: 
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only two gametes may form instead of four.
some gametes may have an extra copy of some
genes.

the chromatids do not separate.

it occurs during prophase.




[image: image2.png]If nondisjunction occurs in meiosis IT during

gametogenesis, what will be the result at the

completion of meiosis?

A) All the gametes will be diploid.

B) Two gametes will be n + 1, and two will be 2 -
1.

C) One gamete will be n + 1, one will be n - 1, and
two will be 7.

D) There will be three extra gametes.

E) Two of the four gametes will be haploid, and
two will be diploid.




Both questions concern the same topic. You learned enough information to answer both of these questions in your 11th Grade Biology class. I’m sure you could answer both now, but it’s pretty clear that the second question is more challenging than the first. The first question is an 11th grade question. The second question is an AP Bio question. It’s less about knowledge than thinking.
Many people think that AP Biology is a course in which content is absorbed and recalled. It is much more than that. If things go well, you will learn to think in a more sophisticated manner. The neuronal connections you grow as you become a more sophisticated thinker will serve you well in biology and every other aspect of life. In other words, you can become smarter. As these two questions illustrate, it’s often not what you know but how well you can think about it that makes the difference between OK performance and top performance.
One way you can develop this sophisticated understanding is to study how tests are designed. By getting inside the test makers head, you can develop a critical eye. You can develop the ability to see the potential sophisticated ways in which you may be asked to think about the material. You will be smarter. You’ll also be a better test taker which is nice for college and for the AP exam. Oh, and sophisticated projects also help with that.
So, you will be making up an exam. A biochemistry exam. An AP Bio biochemistry exam. Or something reasonably close. Please realize that I know you don’t have a Ph.D. in psychometrics (yes, there is a Ph.D. in test making), so as hard as this assignment looks, it’s not so bad. It will get you to really engage with the material in a sophisticated manner, and you’ll make choices, set priorities and grow synapses!  As many students have said, you’ll never look at an exam (or think) in the same way again!
Assignment:  We will be handling most of the introduction of basic chemistry and biochemistry material out of class. Your work in Biology and Chemistry class has provided an excellent background in the properties of water, acids and bases, bonding, carbon, proteins, lipids, carbohydrates, and enzymes. Your expertise makes it a great unit for this project on test design. And don’t worry, the AP Bio curriculum is integrated. Multiple topics are studied in relation to each other. So, this isn’t the only time you’ll examine this material. We will repeatedly come back to it in other contexts and at deeper levels. It’s just nice to get the basics out of the way. As you review this material you will be able to investigate how to construct an AP exam and how to analyze test questions.  For this assignment, you will work alone and complete the following:

1. Read chapters 2- 6 of the old Campbell book or chapters 2 & 3 the new Hillis book this summer, depending on which you can use. You may find an AP Bio review book also helpful. You do not need to take notes but you may want to so that it will be easier to study for the mid-year and the AP exam.
2. Create a biochemistry unit AP exam consisting of at least 50 questions. 
a. There must be at least 2 essay style questions with answer keys
b. There must be at least 10 short answer (one or two sentence) or calculation based questions

c. There must be at least 30 multiple choice questions

d. Each multiple choice question must have 4 choices

e. In total, about half of the questions must involve interpreting data or diagrams. Some of these should be sets of 2 to 4 questions concerning the same data/diagram.
f. You must provide answers to all questions (but you should use an outline for the essays)

g. Your questions should cover a variety of thinking levels.

h. The questions should cover all the concepts on the AP Bio Biochemistry outline. You will find that some concepts in the book, such as pH and basic bonding, are not part of the Biochemistry outline. You should include questions on these, just to a lesser extent than the concepts on the outline.

3.  I have a number of resources on our AP Bio webpage: (http://openwetware.org/wiki/Dixon%27s_AP_Biology) There you will find:
· The new AP curriculum outline

· The AP Bio Biochemistry outline

· PowerPoint files with diagrams from the old and the new texts. 

· A PowerPoint file with examples of the types of questions that you will find on the actual AP exam.

· A sample AP essay with an answer key

· Links to sites on test construction and thinking levels

· A copy of this assignment with the rubric
Value:  The exam you make up is worth 150 points.  If you follow the instructions and the rubric, you will do very well and start the year with a very good grade.
Due Date: The exam is due the seventh class after our return next year. When the school year starts we will examine an actual AP test and I can help answer your questions about the project.


Note:  This is individual work.  Do not collaborate with others.  Do not copy questions from other courses or the internet.  You will not learn.

AP Bio

Biochemistry Testing Project Rubric

Name_____________________________________________

	Category
	Level 1
	Level 2
	Level 3
	Student evaluation
	Teacher Evaluation

	Style of questions
	Not all question styles are used.
	The test includes essays, multiple choice, calculation, short answer, data/diagram interpretation,  but the proportions of these do not meet the requirements
	The test includes essays, multiple choice, calculation, short answer, data/diagram interpretation,  in the proper proportions 
	
	

	Content coverage
	Some content areas are missing
	All areas of chapters are covered equally
	The test well reflects the Biochem outline, though some additional questions based on chapter material are included.
	
	

	Thinking levels
	The majority of questions on the test are simple recall. 

	A good variety thinking levels are addressed
	All (or close to it) thinking levels are addressed
	
	

	Validity
	While the variety of questions and thinking styles covered is adequate, there is a mismatch. The more complicated content is covered with simpler questions
	There is no, or very little, mismatch. The more complex content is covered with more sophisticated questions
	
	
	

	Answer keys
	Answers are indicated but sparse and sometimes incomplete
	Answers are indicated, essay answer keys are thorough
	Answers are indicated, essay answer keys are thorough and indicated sophisticated understanding of the material
	
	

	Polish 
	The test is poorly typed. Diagrams are not integrated.
	The test is typed and the diagrams are integrated.
	The test is typed and the diagrams are integrated. Font and layout make it easy to read
	
	

	Mechanics
	Grammar or spelling mistakes interfere with the communication in the test
	Neither grammar or spelling interfere with the communication in the test
	Level 2 Plus
The assignment is turned in on-time, stapled, with this rubric completed by you
	
	

	
	
	
	Total points
	
	


