
  

  

 

 

 

 

 

 

     

TOUCHSTONE STRATEGY #3 

COLLABORATIVE MATH 

Model how collaborative group work is a special kind of group work 

I
always tell the teachers attending my classes that for 

the first five years I taught children in my Queens, NYC 

public school, I diligently put kids in groups to work. I 

expected the children to work cooperatively. There were 

always difficulties in those groups. Some children took 

control. Some did not engage and did very little work. And 

I never could tell who was responsible for the work that 

got produced. I had no consistent idea about how to avoid 

those problems and assumed it was what happens during 

group work. Then, in 1985, I took a teaching math course 

with Marilyn Burns held in Westport, Connecticut called 

Math Solutions. I finally understood what was wrong with 

my planning.  

She told us to call these group times “cooperative group 

problem-solving” and urged three very specific guidelines 

about how those groups should work. In Math Solutions 

classes we always worked using Burns’ “Three Rules 

for Small-Group Work” (Burns, 2015, p.113). Suddenly, 

it afforded me the chance to learn how to listen to my 

tablemates, how to ask questions I was burning to have 

answered, and know when and how to ask the teacher 

for assistance. Ever since then, when I teach children or 

teachers, I post the Burns rules and discuss each rule with 

the class (whether adults or children). I always ask, “What 

does this rule mean or suggest?” and “How can this help 

you work better as a group?” Burns’ “Three Rules for Small-

Group Work” are: 

1. You are responsible for your own work and behavior. 

2. You must be willing to help any group member who asks. 

3. You may ask a teacher for help only when everyone in 

your group has the same question.  

I suggest that you, as a teacher of teachers, carefully build 

your case for why Burns’ “Three Rules for Small-Group 

Work” are essential. They eliminate so many missteps in 

orchestrating group work, and open opportunities for the 

emotional aspects of group work to become transparent. 

But you, the teacher, must be willing to operate by those 

rules yourself. I found the first few semesters when I intro-

duced the rules to new teachers, I had to go through my own 

attitude adjustment. I remember how I had to force myself to 

not answer any question asked of me by new teachers while 

they were in small groups. My job at those moments was to 

ask the questioner, “Did you check with your group mates? 

What did they say?” My teaching of adults improved by leaps 

and bounds. I was modeling exactly what I hoped they would 

do with their own classes. Graduates of Math for Teachers 

tell me that is what happens in their classrooms. And it takes 

just a little bit of time to impose those rules. Just last week, a 

teacher told me these group rules are what saved his teach-

ing and how he uses them across curricular areas. 

One point I must make: It is essential to emphasize Burns’ 

Rule #2 “You must be willing to help any group member 

who asks,” because it communicates there are no stupid 

questions in math. People suddenly find they no longer 

censor themselves when they are confused. This rule can 

undermine the negative self-perceptions that are held by 

many who believe they cannot do math. Those “old tapes,” if 

you will, get a chance to be shredded. I urge you to try these 

three brilliant rules. By doing so, you are actually asking 

your class groups to solve most of their own problems and 

communicate their methods to each other. And you, as 

teacher, learn to more fully trust your students to resolve 

their own problems. The process is powerful. 

I remember reading that Pythagorus, in his youth, played 

with his buddies using stones and rocks which led him to 

eventually proving why a2 + b2 = c2 . Using rocks, pebbles, 

and straight edges in the sand, he and his buddies supposedly 

debated whether the squared area of the hypotenuse of any 

right triangle is really equivalent to the sum of the squared 

areas of each of the other two legs of a right triangle. By 

experimenting, he proved his formula beyond a doubt as a 

pattern that works in every sized right triangle imaginable. 

Imagine that! For most of our Bank Street candidates, math 

learning had not happened by doing things, like Pythagoras 
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had; instead, everything was shown to them. They repeatedly 

write in journals that math became “other-directed” for them, 

and was never constructed or “owned” by themselves. In the 

“telling” approach, as I call it, these learners probably never 

really did mathematics at all. The following quotes from 

journals flesh out the emotional impact that doing math in 

collaborative learning groups can have on teachers. Listen 

to their reflective wisdom when the math work was hard, 

sometimes causing emotional upheavals and requiring deep 

math understanding to solve a problem. Listen for the internal 

satisfaction when things got resolved in the groups. And listen 

to the new learning that resulted from the use of this imposed 

protocol. 

On feeling supported: 

I definitely felt supported and encouraged along the way in 
this classroom — by my teachers and my peers. Although 
group work was sometimes hard, it was a good lesson for me 
to learn as a future teacher, to acknowledge that group work 
takes patience and persistence sometimes. It may not always 
be enjoyable since everyone learns differently. There were times 
I had working partners who took too much of the lead or were 
working too fast for me. But there were also peers who were 
able to explain to me in a different way that was relatable to 
me. Therefore, it made me realize that all of these same issues 
will happen with my students, and it’s important to stay on top 
of that and observe as a teacher. — Erica

 On communication in math: 

I appreciated how the approach to solving a problem was 
emphasized; this was a big part of why I think I achieved my 
first course goal. Whenever we worked on a problem either 
as a class or in small groups, I was always asked to explain my 
thinking. This often made me go beyond my initial strategies 
to ones I could explain more clearly…. This course also helped 
me generally become a better listener in mathematics. Through 
small group work and class discussions, I have learned about 
how to listen to others to better understand their strategies. I 
think this will serve me well when I am working with students in 
the math classroom.  — Anne 

On authentic learning: 

It was truly a beautiful experience watching my fellow 
classmates in many ways let out their inner child when it came 
to playing the games we paired up for, along with teaming up to 
solve problems that were presented in front of us. I now possess 
a refreshed perspective on how mathematics can be instructed, 
as well as how I can take steps towards becoming the masterful 
educator I envision in my head.  — Eric 

On learning how to respect and honor differences: 

I have been able to experience first hand, and reflect on the 
notion, that everyone has different types of intelligence and 
areas of strength. This concept was made apparent to me 
when we worked in groups to solve a perplexing problem, and 
each team member was able to share how their mind best 
interpreted the problem. Each one of the group members 
interpreted the problem differently, and we were all given 
enough time to conceptualize and explain our method. Another 
beneficial aspect of this activity was when our professors asked 
us to reflect on how we contributed to the success of the group. 
Answering this question allowed us to realize that each person 
brings something different to the table, but each is equally as 
valued. — Katherine 

On what it really feels like when you personally collaborate to 

solve a problem: 

Collaboration between educators is something we talk about in 
all classes in Bank Street, but I have found I learned most about 
collaborating with a group of people more in this class than 
in others. I think collaboration clicked in this class because of 
how fun it became to get to really understand how people were 
thinking and solving the same problem in different ways. It was 
a really good metaphor for me about how collaboration can and 
should happen in other domains as well . — Kelley 

On going at your own pace and developing patience with 

others: 

I learned that everyone needs to go at their own pace. Once I 
got the answer I wanted to be done, or at least have everyone 
thinking and feeling the same way as I did, but I realized that 
some people needed more and it was my job as a team member 
to give that time. I also learned that problem solving in a group is 
REALLY rewarding! I felt like by the end of the time, we had really 
gotten to know each other as learners and teachers. — Abby 

If you put teachers in cooperative groups to solve math 

problems, abide by cooperative learning group rules, and 

then discuss varied solution strategies, you afford teachers an 

amazing venue for self-reflection and truly honest learning. 

With that personal experience, such as I had in 1985 with 

Marilyn Burns, there is a greater likelihood your teachers 

will bring the same group methods to their own classrooms 

of children. Group learning is qualitatively different from 

cooperative group learning. I urge that all teachers deeply 

consider the difference. 
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