Focus on the Process Standards: A 5th grade case study

This is the first in a series of videos aimed at providing concrete examples of the implementation of the process standards in classroom instruction.  

National Council of Teachers of Mathematics (NCTM) Process Standards

• Problem Solving

• Reasoning and Proof

• Communication

• Connections

• Representation

While the videos will attempt to highlight specific process standards in action, these standards do not generally exist in isolation.  For example, when presented with a task that requires the students to engage in problem solving, they will be expected to use logical reasoning and look for connections to previous learning in order to find solutions.  Communication, including the use of a variety of representations, provides a means for students to explain their thinking and justify their solutions.

The objective for these videos is to provide teachers with experiences that will help them learn about and refine their teaching.  Implementation of these standards should be considered a continual process rather than a finite task with an expectation of mastery.   The process standards involve the development of good habits whose application in the classroom helps students learn and teachers teach. 

An engaging problem can help students develop and refine problem-solving strategies in order to make sense of difficult mathematical ideas.  The context and the level of difficulty of the problem may encourage students to interact with one another, develop number sense, work with representations, and make multiple attempts at solutions. 
The following problem was presented to a group of 5th grade students at Harvie Elementary School by their teacher, Sonya Hall.  


This trapezoid is composed of a square and a triangle.  The length of one of the trapezoid's bases is three times that of the other.  Assume that the trapezoid has an area of 32 square units.  What is the area of the square?  What is the length of the sides of the square?  What is the area of the triangle?  What is the length of the base?  Its height?


Questions for reflection:

What prior learning experiences should the students have before tackling this challenging problem?

How does this problem provide an opportunity to learn about the area of shapes? What other mathematical concepts are connected?

Title:  Working in Groups

(Insert clip  "1-4 Group Work")

Questions for reflection:

Based on the discussion, what do these students appear to understand about the problem and what are their misconceptions?

What is the advantage of having students work in groups to solve a problem? How does such grouping encourage students to independently figure out the assignment and what the goal is?

How does this specific problem promote mathematical discussion and reasoning among the students?

Title:  The Teacher's Role   

(Insert clip- "1-5 Why Rectangle?" start w/ teacher's arrival)

Questions for reflection:

What is the teacher's involvement during the segment?  What types of help does she provide (or not provide)?

How does the teacher facilitate the students' efforts without telling them exactly what to do?

Title:  Developing Strategies

(Insert clips "1-6 LetsTry" and "1-12 AllUGottaDo")

 Questions for reflection:

What mathematical ideas do you hear in the students' discussion?

How do the student's build on each other's ideas and/or the ideas from another group?  

Title:  Representing Ideas

(Insert clip - "1-18 atBoard")

Questions for reflection:

What is the role of representation in communicating the students' strategies?  What difficulties do the students experience in their use of representations?

Title:  Refining Solutions

(Insert clip - "1-13 BaseIs3Times" end with teacher saying "You all might be on to something")

Questions for reflection:

What is the value of having the students share their explanations and how does this assist in developing their own understanding?

What are possible next steps for this group?

