New Haven Middle-School Teachers Rethink Math Instruction
In this article in Middle Ground, New Haven (CT) teacher Marisa Ferrarese-Asarisi describes how she used to conduct a math lesson:

· Explain the skill to the whole class

· Model it

· Practice it with the class

· Have students practice it individually or in small groups

She then describes her “aha!” moment in an Enhancing Instruction in Mathematics workshop that exposed New Haven teachers to the teaching practices of Australia, the Czech Republic, Hong Kong SAR, Japan, the Netherlands, and Switzerland (the PD was based on the findings of the Trends in International Mathematics and Science Study (TIMSS) 1999 Video Study, available at http://nces.ed.gov/timss). “This program helped me understand that to support student learning, we need to let students grapple with problems,” says Ferrarese-Asarisi. “We need to require students to construct relationships among ideas, facts, or procedures and to engage in mathematical reasoning such as conjecturing, generalizing, and verifying. Instead of reducing and simplifying, we need to keep problems at a higher level of cognitive demand.” Here is an example of how she and her colleagues teach a new math skill now:


• Pre-test students. At the beginning of a unit on fractions, teachers give a test and learn that students can identify fractions from pictorial representations but are unable to apply that information. 


• Create a problem. Teachers then create a single problem incorporating the key state math standards, in this case, making equivalent fractions, simplifying fractions, and adding and subtracting fractions. Here is an actual problem:

· Jamie has 24 shirts in her closet.

· 1/6 are red.

· 1/3 are yellow.

· 4/12 are green. 

· The rest are blue.

· How many shirts are blue?

Teachers try to include as many concepts and skills as possible without making the problem too difficult.


• Present the problem. Each teacher then reads the problem aloud to students to make sure they understand, divides students into mixed-achievement groups with a chairperson, recorder, reporter, liaison, and timekeeper, and gets students working on the problem with the clear expectation that they have to solve it and give an explanation and justification for their answer.


• Allow students to struggle. This is unfamiliar territory for students; they know that the number 24 can be split into sixths and thirds, but they don’t know how those denominators correspond to the whole number. The challenge is developing equivalent fractions. Each group tackles the problem in a different way, and students are excited. “I realized that struggle and interaction bring a joy to math that is sometimes lost with individual, teacher-directed lessons,” says Ferrarese-Asarisi.


• Discuss the problem. When all groups have reached a solution, the whole class reconvenes and each group is asked to explain its solution and the thinking behind it. The teacher leads a discussion comparing strategies, asking what worked and what didn’t – again, an active, excited discussion. “When students got different answers, they really wanted to justify their answer – and all their hard work,” says Ferrarese-Asarisi. When all groups have presented, the class reaches consensus on the correct answer. Students clearly see that there are different ways to solve it, some of which work better than others – which helps them with future problems. 


• Extend students’ knowledge. During the all-class discussion, the teacher records ideas and strategies on chart paper and posts it on the wall for future reference. She also does extension activities, including: (a) How would the answer change if there was one more yellow shirt? and (b) Predict how many blue shirts there would be if the fractions remained the same but there were 100 shirts in Jamie’s closet.


• Assess students’ knowledge. A week later, teachers give a quiz asking students to independently solve a similar problem and justify their answers. They do well, showing that they had really learned the skills and concepts.


“Before this exercise, I was hesitant about the struggle,” says Ferrarese-Asarisi. “I was afraid students would struggle too much and give up. My fears, however, were unfounded. Students have the tools they need. They appreciate the independence. They enjoy solving problems on their own – whether in groups or individually. By allowing students to wrestle with important mathematics, I am helping them develop number sense and critical thinking. Now when students see a fraction like ½ or 6/12, they know what those fractions mean. We may tell students that ½ is equal to 6/12, but when they figure it out for themselves, they are better able to understand why. They can also transfer that knowledge to other problems and are better prepared for the challenges that lie ahead.”


What about long-term results? According to Ken Mathews, New Haven’s K-12 math administrator, the district’s middle schools made significant gains on statewide tests, and seventh- and eighth-grade teachers had the largest increases in the state.
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