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The best answer to the question, "What is the most effective method of teaching?" is that it 
depends on the goal, the student, the content, and the teacher.  But the next best answer is, 
"Students teaching other students."    McKeachie, W. (1994) Teaching Tips, 9th ed. Lexington, 
MA, Heath & Co. 

As you might guess from the name, cooperative learning (CL) involves students working in 
groups on structured tasks. However, CL is not students sitting around a table studying together 
or assigning group projects where one student ends up doing most of the work. According to 
countless studies, there are five absolutely critical aspects of successful cooperative learning. 
Omit one or more and group work will almost certainly fail in your classroom.   

Group Success "Secrets" 

A terrific resource for making groups work is Johnson, D., Johnson, R., and Smith, K. (1991). 
Cooperative Learning: Increasing College Faculty Instructional Productivity. ASHE-ERIC 
Higher Education Report No.4. Washington, DC, The George Washington University, School of 
Education and Human Development.  It is a little paperback that can be read in one sitting.  It is 
full of practical advice as well as connections to the research base supporting their suggestions.  
It is available at Amazon.  They list the following five critical aspects for group success:  

1. Positive interdependence.  Team members have to rely upon one another. 
2. Individual accountability.  Each member is responsible for doing their own fair share of 

the work and for mastering all the material.  
3. Face-to-face interaction.  Some or all of the group effort must be spent with members 

working together. 
4. Appropriate use of interpersonal skills.  Members must receive instruction and then 

practice leadership, decision-making, communication, and conflict management. 
5. Regular self-assessment of group functioning.  Groups need to evaluate how well their 

team is functioning, where they could improve, and what they should do differently in the 
future. 

The benefits of cooperative learning (CL) include improved student-faculty and student-student 
interaction, information retention, academic achievement, higher-level thinking skills, attitudes, 
motivation to learn, teamwork and interpersonal skills, communication skills, self-esteem, 
attendance, race/gender relations and reduced levels of anxiety. Although this seems like a huge 
list, there are numerous studies where these results have been carefully documented. Of course, 
for the teacher there are fewer and better papers to grade. There is quite a bit of educational 
psychology behind why CL techniques work so well. These include the fact that the learning is 
done in an active manner, groups keep going when individuals might give up, students see 
alternative problem-solving approaches, more and higher quality questions are produced, there is 
less fear in class, and as noted in the quotation above, people learn best when they teach. 



We have adapted many of the great ideas found at the Cooperative Learning Center website from 
the University of Minnesota. Those folks are the world experts at cooperative learning and a visit 
to their site is well worth the time.  You might also want to visit the website of Richard Felder, 
which is chock-full of good ideas.  

Group Setup 

We aim for a group size of three.  It takes a lot of work to make a group function effectively, and 
there just isn't much benefit from two people in a team.  (Obviously, "one-person team" is an 
oxymoron.)  You can get a team of four to work, but you have to make sure the fourth person 
stays involved.  With teams of five students or more, you can be certain that at least one person 
is floating.  Students should not be able to get out of work by unfairly loading it on their 
teammates.  Unless the number of students is a multiple of three, you'll have to decide if you 
want a couple of teams of two or four.  Which works better is more a function of the students 
than anything else.  

We make sure each group of three has someone from the top, middle, and bottom thirds of the 
class. Of course, you don't want to tell the students how they have been grouped.  Start by 
ranking your students from top to bottom.  You can use a conceptual pre-test, grade in a previous 
course, overall GPA, etc. to differentiate between them.  Divide the class into thirds and make 
sure each group has someone from each part.  

You also want to put a "star" at each table.  For example, if you have a seven-table classroom, 
make sure one of your top seven students is assigned to each table.  These people will be a good 
resource for everyone at their table.  

We use WebAssign to automatically assign students to teams of three, but you can use Excel if 
you'd rather. The folks at Purdue have also created a system to automate this called Team-maker, 
located at the CATME website. This happens 3 or 4 times every semester, typically right after 
each exam.  If you don't shuffle group membership, students become "too friendly" and spend 
much of their class time discussing basketball games, movies, parties, etc.  Only shuffling 
students once during the semester is traumatic since they have had many weeks to establish 
friendships.  We find regrouping every 3 or 4 weeks avoids both these problems and gives 
students additional opportunities to practice teamsmanship skills.  

Group Roles 

After some class discussion of how a collaborating classroom works, we assign group roles to 
each member of the team. (These roles rotate with each team activity.)  One member acts as the 
manager or boss, another is the recorder, and the third is the skeptic or questioner.  Every student 
gets their own nametag.  

    

Group Contracts 



To make sure everyone participates, we have the teams write a team contract that everyone signs. 
 If someone doesn't pull their weight, they can be fired from the group.  That sounds silly, but 
what it means is that the lazy individual would have to do an entire team's work by themselves. 
 Since they are trying to avoid extra work, this is a powerful incentive to participate.  Stronger 
students often dislike group work because everyone else slows them down.  Since they are often 
hungry for points, we provide a benefit for teamsmanship.  If the team average on an exam 
(which is taken individually) is above some threshold, say 80%, then each team member gets 
five points added to their score.  So the strong student helps the weaker students study.  All 
benefit from this, and we have data indicating that the strong students gain the most.  The weak 
students have a good tutor and the strong students benefit by having to clearly explain their 
ideas.  (Think back to the first time you taught a subject...that's when you really learned it.)  It is 
critical that you use the average team score and not the minimum score, as that puts too much 
pressure on the weakest student.  

Miscellaneous Ideas 

Make a concerted effort to support the five criteria mentioned earlier. To help promote positive 
interdependence, assign different roles (manager, recorder, skeptic) to group members. Give 
critical information only to the manager. Perhaps you only want to answer questions posed by 
the skeptic or manager.  Rotate roles periodically or for each assignment. Provide one set of 
resources and require a single product. Don't forget to require individual accountability-use 
primarily individual testing. Have someone in the group routinely checking everyone's 
understanding. Provide last resort options of firing a group member or quitting. Although this 
seems silly, if a substantial portion of the grade comes from group work, there is considerable 
motivation to be part of a group if that is the only way those assignments can be submitted.  This 
is especially true for lazy students who are trying to avoid as much work as possible.   

Make groups responsible for seeing that non-contributors don't get credit. Get each member to 
rate everyone's contribution, including their own. Make sure they explain their ratings.  Here is a 
sample of a form to use for teamsmanship evaluation:   

Call on individuals to present and explain results (while groups are working and after work is 
complete).  We use a 12-sided Dungeons & Dragon's die to select a table, then use it again to 
pick the student nearest the rolled "clock hour."  For example, the first role would select table 5, 
then rolling again might indicate the student nearest the 3:00 position at the table to answer.  

It is especially important that you do not curve course grades. It should be possible for everyone 
in the class to earn an "A" (or an "F"). If students know that their grade depends on them doing 
better than others in the class, there isn't much motivation for cooperation. Establish a set of 
objectives for each topic and provide students with a syllabus that clearly delineates cutoff 
points. Students are much more motivated to perform if they know exactly what is required of 
them and the consequences of not performing.  

If you find students are working too slowly on activities, you might want to use a timer they can 
see (and hear).  



Team homework: Some assignments can be completed and handed in by teams. (Only active 
participants' names are included on materials submitted for grading.) One grade is given for the 
entire team, although it is possible to adjust the academic score by incorporating members' 
"teamsmanship" evaluation scores. For problems sets, it is a good idea to have each individual 
outline a solution to each problem before getting together to complete the solutions. You can 
enforce this by occasionally collecting everyone's outlines. Beware of the tendency of groups to 
"divide and conquer" an assignment by having individuals finish entire problems on their own 
and simply collecting the results. They don't get the benefit of group thinking and it's hard to 
make sure that everyone understands all aspects of the assignment.  

Team projects: You can illustrate the value of groups by giving assignments that would be too 
difficult or too much work for an individual to complete in a reasonable amount of time. These 
can include designing something, creating web pages discussing the physics of familiar devices 
or situations, giving presentations to the class, etc. See the Jigsaw technique (below) for a way to 
facilitate this type of effort. Each team gets a single grade that may be adjusted for individual 
contributions.  

Jigsaw: Individual group members have access to resources that the others don't have. These 
could be something as simple as a handout describing a specific portion of their task or even 
specialized instruction that only one member of a team receives. This fosters interdependence 
within the group and encourages learning as each individual shares what they know with the 
others. To set up the "expert areas" within each group, give each team member a number: 1, 2, or 
3. Gather all the #1 people together and give them their particular set of information.  Do the 
same with the #2 and #3 people. Then they can get together (either in class or out of class) to 
complete the task. This approach also works nicely when students study for a test. Each member 
becomes an expert on a particular topic and makes sure his or her teammates thoroughly 
understand it.  

Ideas for Quizzing: Hand out a quiz as you normally do. After a specified time, collect the 
quizzes but then allow teams to work together on the same problems. Incorporate performance 
on the group test into the individual scores, perhaps by giving a bonus if the group test is above 
90% or add some fraction of the points earned on the group test.  Alternately, hand out quizzes to 
everyone and let them discuss it for five minutes (with no writing permitted).  After time is up, 
they work individually on the quiz.  If you are using the web to deliver a quiz, you can require 
individual work for the first submission.  If it is marked incorrect, they can work with their team 
for a subsequent submission, although at a cost of some fraction of the points.  

 

 


