Revised QR learning goals and QR assessment instrument
1)  Knowledge and conceptual understanding. Students will be able to convert units on the International System of Measurement (e.g., 1 meter = 1000 millimeter, 1 millimeter = 1000 micrometer, 1 micrometer = 1000 nanometer) and able to calculate and convert between the International System and the US custom system based on the formulas [e.g., 1 inch = 25.4 mm, 1 pound = 454 g, and oC = (oF – 32) x 5/9] before they compare quantities.
2) Thinking and other skills. Students will be able to do quantitative reasoning to decide what magnification number is needed and what kind of microscope to use [e.g. light microscope, 1000x; electron microscope, 1 million times) to be able to see a specific organism (e.g., human cells (10um), bacteria (1um), viruses (100nm)] and molecules [e.g. DNA (2nm)], based on the fact that the naked human eyes can see 1 millimeter object clearly.
3) Attitudes, values, dispositions and habits of mind. Students will understand the power of exponential growth and be able to apply it to issues in our life (e.g., how many times of doubling (cell division) will make one cell, a fertilized egg, into a human, with 35 trillion cells).
QR assessment instrument
Pre-test and post-test will use similar but different sets of questions.
1) One millimeter (mm) is equal to _
A) 10 micrometer (µm)
B) 100 micrometer (µm)
C) 1000 micrometer (µm)
D) 1000 nanometer (nm)
 
2) A typical human cell is about 10 µm in diameter, a typical bacterium cell is about 1 µm in diameter, and a typical virus is about 100 nm in diameter. Recently, a new type of microscope, called Laser Confocal Microscope, has been invented, which can magnify an object about 2000 times. If we assume that human eyes can see an object one millimeter in diameter clearly, but not smaller, with a Laser Confocal Microscope, you will be able to see:
A) A human cell, but not a bacterium and a virus.
B) A bacterium, but not a human cell and a virus.
C) A human cell and a bacterium, but not a virus.
D) A human cell, a bacterium, and a virus.
 
3) Imagine on a hypothetical island, there are 1 million young men and young women. Half of them are male and half are female, and they are all fertile. Assume that they are all married to the opposite sex and form half a million couples. Assume that each couple will have 4 children on average (double in number of people each generation), and we mark these children as F1 generation, and assume that each generation will follow the same pattern (double in number). Ten generations later, how many people will be in the F10 generation, approximately?
A) 10 million.
B) 100 million.
C) 1 billion.
D) 1 trillion.
 
Pre-test questions:
1) One meter is equal to _
A) 10 millimeter (mm)
B) 100 millimeter (mm)
C) 1000 millimeter (mm)
D) 10000 millimeter (mm)
 
2) A typical human cell is about 10 µm in diameter, a typical bacterium cell is about 1 µm in diameter, and a typical virus is about 100 nm in diameter. A classic light microscope can magnify an object about 1000 times in maximum. If we assume that human eyes can see an object one millimeter in diameter clearly, with a classic light microscope, you will be able to see:
A) A human cell, but not a bacterium and a virus.
B) A bacterium, but not a human cell and a virus.
C) A human cell and a bacterium, but not a virus.
D) A human cell, a bacterium, and a virus.
 
3) All humans started from a single cell, a fertilized egg, through cell division, 1 to 2, 2 to 4, and 4 to 8, …, etc. It is estimated that in a new born baby there are about 35 trillion cells. If we assume that all cells in an embryo continue to divide and double the cell number, approximately, how many times of cell division (doubling) will make one cell (a fertilized egg) into a new baby?
A) 35 times.
B) 45 times.
C) 25 thousand times.
D) 35 million times.
E) 35 trillion times.
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