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HHow do you know as a teacher when a class understands a new concept?  If 
you have a small enough class, you can of course ask each one a question 

that will provide you feedback, but many of our classes are not that small.  Homework 
can help answer this question, but it is diffi cult to grade large amounts of homework 
in large classes simply due to lack of time.  Exams can address this issue, but those 
must be limited in number because of time constraints; a lack of understanding of a 
basic idea may not be discovered for several weeks.  In addition, you (as well as the 
students) would truly prefer to identify and correct misconceptions before the exam.
   

It has been demonstrated repeatedly that “active engagement” of students – 
their direct involvement in the learning process as opposed simply to listening and 
taking notes –  during instruction enhances learning.  The goal thus becomes to 
involve the students in their own learning in a fashion that provides timely feedback 
to the instructor.  One method was outlined a number of years ago by Eric Mazur 
of Harvard and subsequently described by him in his book Peer Instruction: A 
User’s Manual.1   The instructor poses questions to the class in multiple choice 
format, requires that the students respond, and then asks the students to discuss the 
question in small groups (i.e., with their neighbors in the classroom) and respond 
again.  The method of response can range from extremely low tech (either just rais-
ing their hands or using prepared fl ash cards) to computer software and hardware 
that allow the students to communicate wirelessly with a classroom computer.  I 
have been utilizing this approach for a number of years in my introductory phys-
ics course, fi rst just asking students to respond by raising hands and then moving 
through two generations of wireless classroom response systems (aka “clickers”).  
I fi nd that the clickers provide at least four signifi cant improvements over just 
having students raise hands.  (1) They allow the students to answer anonymously; 
a signifi cant number didn’t want to answer when they would be identifi ed with an 
answer.  (2) Students cannot (at least not as easily) just respond as someone else 
did or as they see the majority of the class doing.   (3) At the end of whatever time is 
allowed (usually 1 minute) for answering the question, if I am using a projector (and 
I do), I can display the overall percentages for each answer; thus students get some 
feedback on what other people think (without knowing which people gave which 
answer).  When they answer a second time, they can also see if the class response 
changed signifi cantly after their group discussions.  (4) These systems provide me 
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with the responses from each student 
and allow me to assign a grade if desired.  
The software handles the grading with a 
rather small investment of time required 
on my part.  A sample question used this 
semester as the student would see it is 

as shown in Figure 1:

1Eric Mazur, Peer Instruction: A User’s Manual, 
Prentice Hall, 1997.
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Left:
Figure 1.  A sample question for an introductory phsyics

class. The numbers at the bottom will change color to
indicate which students have responded.

Overall responses can be presented to the class in a variety of ways, including 
graphically.  The responses for the fi rst attempt at this particular question 
are shown in Figure 2:

This process does provide the rapid feedback that is the original goal.  
If most students provide a correct answer to a particular question, we move 
on to another topic.  If a signifi cant number are incorrect (as was ultimately 
true in the example illustrated), then I can discuss the relevant concepts 
in the context of the question they have been thinking about.  I try to pose 
these questions 2-3 times per class, to engage students as well as simply to 
provide a change of pace.

The major challenge for the instructor utilizing this approach is choosing good questions.  It seems best for the questions 
to be diffi cult enough that several different answers are likely to be chosen – there is little gained from the discussion process 
if everyone already agrees on an answer.  When the classroom is buzzing with discussion, I know that they are involved.  When 
students settle on a correct answer after discussion, I cannot help but feel that they’ve learned something from the process 
and that I probably wouldn’t have gotten them to that point in two more minutes of traditional lecture.  

The approach should be adaptable to any size course in any discipline.  One can utilize the clickers to take roll, to survey 
opinions if you provide options in a multiple choice format, or to ask for numerical answers.  One can even have students take 
exams this way.  The latest technology means that 1000 students can be handled almost as easily as 50, and many students 
seem to enjoy using the system.  Further, since the University now has a contract for one such system, there is no monetary 
cost to the faculty member’s department.  

In summary, the use of wireless classroom response systems allows me to get a better idea of my students’ understanding 
of particular topics.  The students are involved, they seem largely to enjoy and learn from the process, and the system can be 
implemented with no fi nancial impact on the department and modest time requirements on the faculty member.

Figure 2.  Frequency of answers given by students to
the question in Figure 1 prior to small group discus-
sion. The correct nswer in this particular case was 

choice B.  
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