Solve It!

Category:  Mathematics

Grade Level:  Grade 7 to 12 

1. What is the purpose of the Solve It ! program ?

The Solve It! program was designed to provide students with the necessary cognitive tools and self-regulation strategies to achieve success in mathematical problem solving through extra instructional assistance. 

2. With whom can it be used?

The Solve It! program can be used with students who have learning problems specifically in the area of mathematical problem solving.  It has demonstrated effectiveness with students in grades 7 and 8, as well as with students in secondary school.

3. What teaching procedures should be used with the Solve It! program ? 

For the program to be optimally effective, it is recommended that teachers use the specific teaching routine of the Solve It! program, as well as abiding generally to the instructional model.  The four major instructional techniques used in the Solve It! program are:

· Problem-Solving Assessment

This consists of two types of informal assessment: a pretest of baseline performance on problem solving tasks, and the Mathematical Problem-Solving Assessment – Short Form, which is used to identify each student’s strengths and weaknesses in the area of mathematical problem solving.  These informal assessments provide the opportunity for teachers to adjust the program depending on student needs, and to chart each student’s progress through the program. 

· Explicit Instruction of Problem-Solving Processes and Strategies

There are eight scripted lessons which involve explicit instruction and extensive practice in mathematical problem solving. Review is emphasized in every lesson so that strategies and processes that have already been acquired by the student are reinforced.  Each lesson has behavioural objectives and overall instructional goals.  

· Process Modeling

Process modeling involves the teacher, and eventually the students, thinking aloud while demonstrating a cognitive strategy used in the problem solving process.  The teacher demonstrates for students both what they should be doing and what they should not be doing when attempting to solve a problem, so both correct and incorrect behaviours are modeled.  Students will eventually progress from using overt to covert self-regulation strategies as the lessons progress.

· Performance Feedback

It is important for students to be given specific feedback about their performance as they learn the various procedures and strategies necessary for effective problem solving.  Achieving one’s “personal best” is emphasized to students, and their progress is charted visually so they can observe their progress.  Praise should be frequent and based realistically on a student’s performance, rather than being overstated and unrealistic.  The primary goal of performance feedback is for students to develop confidence in their problem solving abilities. Ultimately, it is hoped that problem solving will become non-threatening and enjoyable for the students involved in the Solve It! program.

Outline of the Eight Solve It! Lessons

1. Provides students with an overview of Solve It!, and involves students in a general discussion about the importance of math problem solving in their daily lives.  The cognitive processes to be learned are presented on a master chart that students will be able to refer to throughout the program. They are: 

· Read (for understanding)

· Paraphrase (your own words)

· Visualize (a picture or a diagram) Hypothesize (a plan to solve the problem)

· Estimate (predict the answer) 

· Compute (do the arithmetic) 

· Check (make sure everything is right)  

For each of these, the techniques of “SAY” (self-instruction), “ASK” (self-questioning) and “CHECK” (self-monitoring) are emphasized. 

2. Students learn to recite the cognitive processes and strategies that are on master charts from memory, and the teacher demonstrates mathematical problem solving using these methods.

3. Students are tested to determine if they have mastered the cognitive processes.  

4. Students solve problems individually, while the teacher assists them in verbalizing the learned cognitive processes.  

5. Students are eventually paired for solving problems, and students and the teacher take turns modeling correct solutions for the class after the students have worked on each problem.

6. The group moves to lesson 6 once all of the students have mastered the cognitive strategies, and only if students are able to solve the problems with a relative level of comfort and ease.  If these criteria are not met, lessons 3, 4, and 5 are repeated.  In lesson 6 students are given a practice set of 10 problems to solve.  Modeling of correct procedures is done both by the teacher and the students.

7. Students must solve an entire set of 10 problems before modeling is used. 

Students are encouraged to ask questions and engage in discussion about solutions.

8. Students are given a ‘progress check’, where they may grade their own solutions to 10 problems or have another student grade their answers.  Emphasis is placed on the fact that learning effective problem solving is an ongoing process and that students will continue to improve over time.

4. In what types of settings should the Solve It! program be used?

The Solve It! program can be used in both special education classrooms and inclusive regular education classrooms.  It is most effective if it is implemented in small or moderately sized groups, as it can be difficult to implement effectively when a group contains 25 or more students. 

5. To what extent has research shown the Solve It! program to be useful?

A study of six secondary students with learning disabilities in mathematics demonstrated that five of the six students improved substantially in their problem solving abilities after training in cognitive strategies (Montague & Bos, 1986).  The Solve It! program was modified based on this study, and was then implemented with 6 students with LD in grades 6 through 8 (Montague, 1992).  All students improved substantially over their original problem solving performance, although the two students in the sixth grade did not obtain the set criterion for program mastery, which was 7 out of 10 problems correct at the end of the program.  Thus, it was determined that the program would be most effective for students in grade 7 or in higher.  

A large group study of 72 students with LD in grades 7 and 8 who participated in the Solve It! program in small to moderately sized groups was then conducted (Montague, Applegate & Marquard, 1993).  Students in this study approximated the performance of a comparison group of students without LD after instruction using the Solve It! method, with the majority of students maintaining the use of the strategies and the improved performance for several weeks, but then showing a decline in performance.  A booster session was given, and the performance of the students improved significantly.  Thus, the Solve It! program has demonstrated effectiveness with students in grade 7 or higher, and appears most effective if sessions are given periodically after the initial intervention to maintain performance and strategy use.
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