Sarah Blount

9/21/2006

Mathematical Problem Solving (MPS)

Description:  Mathematical problem solving (MPS) focuses on mathematic competence beyond arithmetic and arithmetic story problems required to understand, prevent, and remediate math disabilities.  The focus is on complex content, even when students may not have already mastered some relevant lower order skills.  Students learn the transfer challenge, which requires them to apply knowledge, skills, and strategies to novel problems.  Schema construction theory is a framework used.  It postulates that MPS occurs with the developmental of schemas by which students group problems into types that require the same solution.  The tree variables that contribute to problem-solving transfer are master rules for problem solution, develop categories for sorting problems that require similar solutions, and be aware that novel problems are related to previously solved problems.  This intervention is a classwide intervention.

Materials:

· MPS worksheets depicted problems related to real life math situations.  
· Poster depicting rules for problem solving.

Preparation:

· The teacher should review the curriculum for mathematical problem solving.

· The teacher can prepare posters to help the students remember what they are learning.

Steps in Implementing this Intervention:

Step 1: The teacher should explain the meaning of “transfer” and introduce the four types of problems.

Step 2: The teacher then assists students in working partially worked examples.

Step 3: The students then work in pairs on math problems

Step 4: Homework is assigned and students are encouraged to search novel problems for transfer features to identify familiar problem types and apply the solutions they know.

Tips:
· Parents could become involved to increase the effect of the intervention for their child.
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Mathematical Problem Solving (MPS)

Participants


Participants were 24 third-grade classes randomly assigned to four groups.

Intervention


Each student received the same base treatment, which was a basal text (Math Advantage) and the district curriculum.  Group 1 (six classrooms) was randomly assigned the control group, which represented conventional classroom MPS instruction.  The other three conditions (six classrooms each) involved experimenter-designed instruction, which was explicit and incorporated examples and dyadic practice.  Group 2 received experimenter-designed instruction on problem-solution rules, without any explicit attempt to develop broader schemas to enhance MPS.  It incorporated 32 sessions divided into 3-week units with two lessons per week for 25 to 40 minutes.


Group 3 was assigned to experimenter-designed schema-based instruction, with shortened problem-solution instruction.  This occurred over 32 sessions with 22 problem-solution rules and 10 sessions of teacher-directed instruction on schema induction (which taught children how four transfer features can make a problem for which a solution method is known look unfamiliar).  In the schema induction, teachers first taught that transfer means to move and presented examples of how children transfer skills.  Then teachers taught the four transfer features that change a problem without altering its type or solution.  That is, a familiar problem type, for which a solution is known, can be formatted so that the problem looks novel, can use unfamiliar vocabulary, etc.  The students moved from working partially worked samples, working in pairs, and then doing assigned homework.


Group 4 was assigned to an experimenter-designed schema-based instruction, with full problem-solution instruction.  This condition incorporated the full set of 32 sessions of teacher-directed instruction on problem solving rules plus the 10 sessions of teacher-directed instruction on schema induction for a total of 42 experimenter-designed instructional sessions.

Integrity


Integrity was not addressed in the study.

Results


Effect sizes for group 1 were between 1.49 and 2.08.  The effect for all three experimental groups was between 2.11 and 2.25.  Results supported the use of the experimenter-designed problem-solution instruction.  Effects for students with math disability were between 0.66 and 1.78.  

Recommendations


Children who are as young as 8 or 9 can profit from instruction on MPS, even when their foundational math skills are poor.  Further, it supports the value of small-group tutoring.  This intervention is ideal for classwide use.  The teacher would be the most likely person to implement this intervention.

