Designing Effective Questions

(Extracted from:‘Designing effective questions for classroom system teaching’ by Ian D. Beatty et al (2005), American Association of Physic Teachers, 74, 1.)
How are you going to use questions to interact with students in the classroom?

Question Cycle

Repeat this cycle three or four time per 50 minutes class:

1. Present a question or problem

2. Allow few minutes of student discussion in small groups

3. Ask students to key in their answers

4. Display the range of responses (but not the correct answer)

5. Moderate a class-wide discussion and ask volunteers to explain their reasoning

6. Show the correct answer if necessary

7. Follow up with general observations, brief micro-lecture or another related clicker question

As the effectiveness of student response systems depends strongly on the quality of the questions, each question should have an explicit pedagogic purpose:
1. What piece (s) of the subject material do we want to illuminate? (Content)
· Foundational ideas

· Core principles 

· Crucial distinctions

· Conceptual organization of the material at hand

· Inter-relationships between concepts and principles

2. What cognitive skills do we want students to exercise? (Process)
· Understanding a situation by identifying essential concepts and their relationships and reasoning with these to draw conclusions
· Compare and contrast

· Extend the context

· Categorize and classify

· Predict and observe

· Reflect and evaluate

· Discuss, summarize and model

3. What beliefs about learning and doing the subject do we wish to reinforce? (Metacognitive)
· The perspective expressed about the subject

· Memorization and applying rules 
· Reasoning and making sense of the world

· Learn on own or in a group

· Learning how to learn
Note: Escape from the trap of always using standard calculate-an-answer questions.
Types of SRS Questions

Derek Bruff of the Vanderbilt Center for Teaching 
http://www.vanderbilt.edu/cft/resources/teaching_resources/technology/crs.htm
· Factual Questions: These questions might be used to see if students did the reading, remember important points from prior classes, or have memorized key facts.

· Conceptual Questions: While difficult, it is possible to write multiple-choice questions that demonstrate whether or not students understand important concepts and principles.

· One-Best-Answer Questions: These questions include multiple answer choices, more than one of which could be argued as correct. Students are asked to select the one best answer from these choices. 

· Opinion Questions: Evaluative and opinion questions may not have correct answers, but asking these questions can engage students and provoke rich discussions, particularly in response to ethical, legal, or moral issues.

· Questions Asking for Predictions: In science classes, students can be asked to predict the outcome of an experiment prior to being shown the experiment. This gives the teacher a sense of the students’ preconceptions and increases the surprise value of the experiment when students see just how many of their classmates expected different outcomes.

· Games: In social science classes, particularly economics, classroom games are played to illustrate points about human behavior. A CRS can facilitate data-gathering in such games. 

'Clickers in the Large Classroom: Current Research and Best Practice Tips' by Jane E Caldwell (2007)

Some examples of questions recommended by the literature include:

· Given a term or concept, identify the correct definition from a list, and vice versa

· Given a graph, match it with the best description or interpretation, and vice versa
· Match a method of analysis with an appropriate data set, and vice versa
· Questions that link the general to the specific
· Questions that share a familiar situation or example with several other questions

· Questions that students cannot answer, to motivate discussion and curiosity before introducing a new topic
· Questions that require ideas or steps to be sorted into order
· Questions that list steps and ask “which one is wrong?”
· Questions that apply a familiar idea to a new context.

