SUMMARY OF LESSON STUDY PROCESS FOR Balanced Equations 

OVERVIEW

Most of the members of this cadre had been trained in a process that gave students a concrete representation of the process for maintaining the balance of an equation throughout the solution process. Although students seemed to follow along on a day-to-day basis, the teachers wondered whether the students could make the transition from the concrete model to pictorial and symbolic representations.

RESEARCH QUESTION AND EVIDENCE

How will students transfer concrete manipulation of multi-step equations to a more abstract representation while maintaining a balanced equation?  The first presentation of this lesson occurred in a class that had previous exposure to the concrete model. Not surprisingly, most of the pictorial representations were drawings similar to the concrete model. Many students felt that they did not need to use the pictorial model since they could solve the equations numerically. Students had difficulty moving from the verbal problem at the end of the worksheet to the other representations. 

REVISIONS TO LESSON AFTER FIRST TEACHING

The next class where the lesson was taught had not been exposed to the concrete representation of balance prior to that day. Thus, the initial use of the balance was new to them. Many of the suggested revisions came about after observing what occurred under these circumstances. Teachers felt that the initial modeling should include a symbolic equation as well as the balance scale. This might help address the common error of students not understanding how the symbolic representation of 2x was related to x + x and not 2 + x.  They noticed that the second group had a great variety of visual representations as those students were less familiar with the balance scale model. Having students present their representations worked well, although it was not originally a part of the lesson. The teacher thought future modifications should include student presentations. They also noticed that many students did not understand what they were to do to check the solution of an equation, so that process needs more up front modeling. Finally, since the kind of CST test question that typically assesses this standard is a word problem, students need more word problem examples.

CONCLUSIONS

The concept of an equation as a balance of two equal quantities is a key idea in mathematics, so this type of lesson is essential to helping students access the content through various representations. Despite the value of concrete model, there will come a point when students need to make the transition to a more symbolic way of solving problems. This lesson helped teachers grapple with ways to help student effectively make this transition.

