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1)  Determining the type of question you want to ask and its purpose:


a) Formative assessment—What is the state of students’ understanding?

This type of question may yield very few “correct” responses.  But the purpose of the question is to bring into evidence for the instructor, the state of students’ knowledge. The question also serves as an entry into the main lesson that day.

b) Educing questions—these questions tap into what students know from their “common 

sense” or everyday experiences and are an important  tool for building on students latent mathematical knowledge and understanding of the world. 

c)  Discussion generating questions—These questions are designed to provoke debate.        

They may have more than one or perhaps no clearly correct answer depending upon how the question is interpreted.  These questions are designed to help students clarify thinking and encourage students to sharpen their reasoning. These questions have “just the right amount of ambiguity”.

d) Summative assessment—these questions are designed to validate student mastery at 

the end of the learning process. 

2)  Framing the question. Find the context in which to set the question--a common every day experience in which to pose a question that will invite students to draw on their common experiences, and that may give students insight, or might reveal misunderstandings or misperceptions.  Use those insights and misunderstandings to develop the multiple choice responses.

3) Writing the question, along with correct and partially correct  responses.  Where possible, use natural language and familiar contexts. Write questions about the most central concepts at different levels of conceptual difficulty to gradually take students to deeper levels of engagement with the concept. 

4)  Testing the question.  Share it first with a colleague or two if you can.  

5) Refining the question--Listen to students’ discussions to hear how they put things into their own words.  See if the question and the multiple choices you offered are productive in stimulating good discussions that help students think more critically and more deeply about the material they are learning.  This will help you develop better multiple choice offerings and to write better Good Questions.    

Start simply. Start slowly.  Share your ideas with your colleagues. Have Fun!

Here are some examples of questions we have used in Math 111 –Calculus I and how students responded after the first and second votes.  

Example 1 Students may have a difficult time imagining what might happen when a number close to 0 is divided by a number close to 0.  

1)   If a number very close to 0 is divided by a number close to, but not equal to 0, the result

a) must be a number very close to 0.

b) must be a number close to 1.

c) could be any  number.

d)  might not be a number at all.

Example  2  Students may have underdeveloped understanding of properties of real numbers, including when two real numbers are equal.

2)  If the distance between x and 3 on the number line is less than 
[image: image1.wmf]for all positive integers N, then which of the following can we conclude:

a) x=3.

b) x is near, but not necessarily equal to 3.

c) x does not have to be close to 3.

d) x is not equal to 3.

e) there is not enough information to conclude anything about x.

Example 3  Students may have a difficult time connecting their intuitive understanding of successive approximation and the limiting process to the concept of continuity.   


3) You’ve decided to estimate e2 by squaring longer decimal approximations of e =2.71828…

a)   This is a good idea because e is a rational number.

b)   This is a good idea because y = x2 is a continuous function.

c)   This is a bad idea because e is irrational.

d)   This is a good idea because y = ex is a continuous function.

Example 4   This question brings continuity, real numbers, and the intermediate value theorem together and causes unexpected difficulties.  

4)  True or False : You were once exactly pi feet tall.

Example 5  Seeing derivatives in everyday life is challenging.


5) As you slice a loaf of bread its volume,V, changes as a function of its length,L.  dV/dL 


a) is the area of the cut face of the loaf.


b) is the volume of the last slice divided by the thickness of that slice.


c) is the surface area of the part of the loaf that’s left. 


d) is the volume of bread that is remaining. 

Cornell freshmen in Math 111 --90% had calculus in high school.  The first vote was followed by peer discussion and a second vote.  The correct response is starred.

Question #1


First Vote
Second Vote

  a) 23%
0

  b) 33%
0

*c) 40%
100%

  d) 2%

0

Question #2

First Vote
Second vote 

*a) 2%

10%

  b) 80%
90%


  c) 5%

0%

  d) 8%

0%

  e) 5%

0%

Question #3

First Vote

Second Vote

    a)  5%

0%

  *b) 13%

80%

     c) 12%

0%

     d) 70%

20%

Question #4

First Vote

Second Vote

a) True 40%

80%

b) False 60%

20%

Question #5

First Vote

Second Vote

*a) 10%

30%

b) 60%


70%

c) 30%


0%

d)0%


0% 
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