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Chapter 2
Summary of Grades K-12

The following MISSION STATEMENT was adopted by the Curriculum Writing Team as underlying the work of the Partnership:

To enable all students to understand, utilize, communicate, and appreciate mathematics as a tool in everyday situations in order to become life-long learners and productive citizens by Transforming East Alabama Mathematics (TEAM-Math). The mission will be met by:

· Aligning the curriculum K-12 

· Ensuring consistency in teaching 

· Providing professional development

Organizing Principles

Several important points are raised in this statement, which are summarized in the following sections. These points are consistent with the Principles found in Chapter 2 of the Principles and Standards for School Mathematics.
Equity: The importance of meeting the needs of “all students”. The statement begins, “To enable all students…” The emphasis on the word “all” is particularly important, since there are huge gaps in performance among different groups of students, particularly between white and minority students and between poor and more affluent students. It is our responsibility to do our best to meet the needs of all of our students. Only by holding all students to the highest expectations, and giving them the support they need, can we truly improve performance across the Partnership. Indeed, under the new federal legislation, No Child Left Behind, a school’s accountability includes the degree to which they address these gaps in performance between different groups of students. 
Learning: The importance of process. In accordance with Principles and Standards, the document emphasizes students’ understanding of mathematics and their ability to apply their knowledge, rather than focusing on rote learning and memorization. While the focus of a curriculum document tends to be the topics and ideas to be taught, it is equally important to consider how students will learn those ideas. The group repeatedly returned to this saying:

It is not just what you teach; it is how you teach.

If students can only do what they are told, they will not be prepared to become productive citizens. The Course of Study adopted the five “process standards” described in the national Principles and Standards:

· Problem solving

· Reasoning and proof

· Communication

· Connections

· Representation

Teachers must pay as much attention to the “how” as they do the “what.” The writers of this document did their best to incorporate attention to process throughout their work, and it is reflected in the “umbrella statement” that is given at the beginning of each of the content strands in this chapter.
The Process Standards (Problem Solving, Reasoning and Proof, Communication, Connections, and Representation), estimation, reasonableness of answers, terminology, and technology should be integrated throughout each content strand to help students develop relational understanding (the "how" and the "why").

Curriculum: The importance of alignment K-12. The Curriculum Writing Team has done its best to ensure that its recommendations will promote the mathematical growth of all K-12 students. As previously mentioned, the number of objectives in the new Course of Study has been dramatically reduced for each grade and course. This is intended to promote focus on what mathematics is important for each grade, rather than repeating the same material each year. There needs to be growth across the grades.

It is the intent of this document that all teachers do their best to help their students meet the objectives in the grades or courses they teach. In this way, students will be prepared for the next course and grade. Failure to meet those objectives means that students will not be ready for the next year, meaning that they will fall further and further behind. The Curriculum Writing Team discussed the difficulties of dealing with students who come to a grade or course without the necessary knowledge. We will need to continue to find effective ways to deal with this issue, but hopefully the situation will improve over the next years as teachers begin to align their instruction with the established curriculum.

Another result of the fewer objectives in the Course of Study is that there are sometimes “gaps” across the grades, since only “testable content” is included, not content that is being developed. That is, an idea or concept might be included at one grade level, where it will be tested at an introductory level, and not appear again until two or more years later, where it will be tested at a much more sophisticated level. This is a result of the way the Course of Study was designed; it only describes the content for which students at a particular grade or course are accountable. However, there needs to be a build-up across the grades to meet the objectives in the course in which the idea will be tested. As someone said, “The success of fifth-grade students is not the result of the fifth-grade teachers. It is the result of all the teachers that student has had since they entered school.” Thus, the Team has worked hard at establishing a smooth learning trajectory across the grades.

Technology: Appropriate uses. The use of technology (particularly calculators) raised heated discussion among the group during Summer 2003, to say the least. Many members raised the concern that technology might become a replacement for learning the necessary basics. Others emphasized the potential value of technology in allowing students to explore new concepts and in allowing them to address “messy” problems that don’t have nice answers. While this will no doubt be an issue of continuing discussion in the next years, the group consensus was that technology should be used in ways that enhance student learning, not replace their learning. A teacher needs to make judgments about what activities will be enhanced by calculator use, and in what activities calculators will be a hindrance. However, the best research does demonstrate that calculators and other technology have the potential to greatly increase student learning.

Assessment: Importance of multiple methods. While the Curriculum Writing Team did not initially spend much time on assessment, the importance of incorporating assessment beyond just quizzes and tests has been a recurring theme. When students are engaged in doing mathematics, rather than just mimicking what the teacher does, the teacher has many opportunities to observe and assess how his or her students are progressing. 

With the 2005 Curriculum Guide, the group has begun the process of devising quarterly assessments to be used across the Partnership, thus helping to determine whether students are making the progress they need. 

Big Ideas K-12

The Curriculum Writing Team organized its work into four subcommittees by: K-2, 3-5, 6-8, and 9-12. This is consistent with both the state Course of Study and Principles and Standards. To ensure that the goal of K-12 alignment was met, the group worked at developing a common vision across the grades. As a part of that effort, each subcommittee identified “big ideas” for their gradeband. The subcommittees then met with each other to ensure that clear developmental paths were being established; this cross-checking both within and across the subcommittees continues to be an integral part of the curriculum alignment process.

The “big ideas” developed by the subcommittees are organized in five content strands that are used both in the Course of Study and Principles and Standards:

· Number and Operations

· Algebra

· Geometry

· Measurement

· Data Analysis and Probability

While some of these strands are more important at some levels than others, efforts were made to show how they developed across the grades. Charts for each of the strands follow.

Number Strand K-12

	Kindergarten-Grade 2
	Grades 3-5
	Grades 6-8
	Grades 9-12

	The Process Standards (Problem Solving, Reasoning and Proof, Communication, Connections, and Representation), estimation,
reasonableness of answers, terminology, notation, and technology should be integrated throughout each content strand 
to help students develop relational understanding (the "how" and the "why").

	1. Understand place value; use money. Model with objects, pictures, and/or symbols.

2. Strong understanding of base ten and number sense.
	1. Order, compare, estimate, decimal and whole numbers not to exclude the use of fractions and extend place value. 
	 
	1. Order and compare real numbers emphasizing irrational numbers.

2. Concept/properties of complex numbers.

3. Distinguish between various number systems, such as real, complex, rational, irrational, integers, whole

	3. Basic addition and subtraction facts with fluency and use problem solving.

4. Compose and decompose whole numbers. (Fact Families)

5. Model with objects, pictures, and/or symbols, addition and subtraction/ number patterns.
	2. Have efficient and accurate methods for computing. (add, subtract, multiply, divide and equivalency)
	1. Use operations involving place value, fractions, decimals, percents, irrational and rational numbers, scientific notation, integers, and estimation of a reasonable answer.
   -Exponents
   -Sets
   -Properties 
   -Order of Operations
   -Compare and Order
   -Real number line
	4. Simplify operations with:
   a. reals with radicals
   b.polynomial expressions
   c. complex numbers
   d. vectors
   e. exponential and logarithmic
   f. matrices
   g. rational expressions

	6. Understand and use fractions. (1/2, ¼, 1/3)
	3. Fractions; Modeling concrete examples moving toward abstract thinking. 
	2. Prime / composite for LCM, GCF, and reducing fractions
	5. Factoring polynomials

	 
	 
	3. Understand and use proportional reasoning
   * Ratios, rates, proportions, scale       drawings
	 


Algebra Strand K-12

	Kindergarten-Grade 2
	Grades 3-5
	Grades 6-8
	Grades 9-12

	The Process Standards (Problem Solving, Reasoning and Proof, Communication, Connections, and Representation), estimation, 
reasonableness of answers, terminology, notation, and technology should be integrated throughout each content strand 
to help students develop relational understanding (the "how" and the "why").

	1. Understand patterns, relations, functions, and properties.
   - Extend Patterns
	1. Understand and identify properties and patterns using symbols, numbers, and non-standard units.
	1. Graphing of functions
   a. Range and domain
   b. Notation: f(x)
   c. Patterns
	1. Identify, interpret, and solve: graphically, numerically, and analytically. 
   a. Relations as functions 
   b. Linear, quadratic,        polynomial, rational,        exponential, inverse,        trigonometric, absolute value,         piecewise-defined*, and radical 
   c. Transformations in graphs caused 
by changes in parameters 
   d. Sequences and Series*

	2. Use of number sentence symbols (+,-,=)
   - Understand use of symbols
   - Understand greater than (>),      less than (<), equal to (=)
	2. Use a variety of strategies and methods to solve mathematical situations and structures.
	2. Solve simple equations and inequalities (2 variable equations)
	2. Understand the meaning of equivalent forms of expression, equations, inequalities, relations, complex numbers, quadratic equations, vectors, matrices, and number theory


* Covered in Precalculus

Geometry Strand K-12

	Kindergarten-Grade 2
	Grades 3-5
	Grades 6-8
	Grades 9-12

	The Process Standards (Problem Solving, Reasoning and Proof, Communication, Connections, and Representation), estimation,
reasonableness of answers, terminology, notation, and technology should be integrated throughout each content strand 
to help students develop relational understanding (the "how" and the "why").

	1. Analyze spatial relationships
   * Recognize and make       connections in their       environment.
   * Demonstrate understanding that 
       translations, rotations, and 
      reflections of objects do not change 
      shape.
   * Understanding use of symmetry
       -line symmetry
       -rotational symmetry
   * Spatial recall
   * Problem solving
	1. Use visualization, spatial reasoning, and geometric modeling to solve problems.
	1. Classify and know properties for various geometric shapes 
   a. Plane (flat) 
   b. 3-D 
   c. Angles 
   d. Transformations 
   e. Pythagorean Theorem
	1. Identify geometric figures from a verbal description of its properties.

	2. Understand geometrical shapes
   * Recognize, build, and create 2& 3
       dimensional shapes.
   * Sort and compare shaped by 
       attributes.
   * Recognize shapes and       relationships in the       environment.
	2. Recognize and identify angles, polygons, coordinate plans, and rotations of symmetry.

3. Analyze and compare characteristics and properties of geometric figures.
	
	2. Understand and analyze properties of transformations, similarity, and congruence.

	3. Connections 
   * Within math
   * Across the curriculum
   * Real world connections
      - Interpret simple maps and         grids.
      - Recognize changes made in 
         rearrangements of shapes.
	
	2. Identify and plot points and lines on the Cartesian Plane. 
   a. Slope 
   b. Distance
	3. Use systems coordinates such as Cartesian, navigational, polar to analyze geometric situations:
   -distance
    - midpoint
    - slope

	 
	 
	 
	4. Apply geometric properties and relationships in solving multi-step problems in 2 and 3 dimensions.

	 
	 
	 
	5. Emphasize proof by having students communicate with each other and justify methods of solving problems.

	 
	 
	 
	6. Use trig to determine lengths and angle measures.


Measurement Strand K-12

	Kindergarten-Grade 2
	Grades 3-5
	Grades 6-8
	Grades 9-12

	The Process Standards (Problem Solving, Reasoning and Proof, Communication, Connections, and Representation), estimation,
reasonableness of answers, terminology, notation, and technology should be integrated throughout each content strand 
to help students develop relational understanding (the "how" and the "why").

	1. Use standard and nonstandard linear measurement and choose correct tool.
	1. Convert one type of measurement to another within the same system. (time, capacity, length, etc.) ( metric and customary)
	1. Identify the appropriate measure of an object as well as which formula is appropriate. (polygons and 3-D figures)
   a. Stress units and conversions
   b. Angle measurement
	1. Analyze various problems to determine which measurement and tools are appropriate.

2. Solve angle measure problems including angles of triangles and other polygons and parallel lines cut by a transversal.

	2. Understand and compare measurable attributes related to weight, area, length, volume, and time.
	2. Recognize, select, calculate, estimate, and use correct forms of measurement.
	2. Determine the appropriate measure for area, perimeter, circumference, volume, length, and mass
   a. Apply formulas
   b. Understand error
	3. Solve problems involving area, perimeter, circumference, surface area, volume, arc length, and area of a sector

	3. Develop understanding of approximation.
	3. Be able to calculate and understand length, area, perimeter, volume, and elapsed time.
	 
	4. Analyze accuracy and approximate error in situations.

	 
	 
	 
	5. Understand properties of vectors as magnitude and direction. 
   a. *Apply and use vectors 
       when appropriate in solving        problems.


Data Analysis and Probability Strand K-12

	Kindergarten-Grade 2
	Grades 3-5
	Grades 6-8
	Grades 9-12

	The Process Standards (Problem Solving, Reasoning and Proof, Communication, Connections, and Representation), estimation, reasonableness of answers, terminology, notation, and technology should be integrated throughout each content strand to help students develop relational understanding (the "how" and the "why").

	1. Investigate, collect, organize, and represent data
   * using concrete objects
   * use and create pictures,      graphs, and tables
	1. Investigate, collect, organize, and represent data in best forms to investigate data.
	1. Represent, interpret, and compare data in various ways 
   a. Charts, tables, graphs
   b. Scatterplots and line of best fit.
   c. Mean, median, mode, and range
   d. Determine most appropriate        representations
	1. Read and analyze various data displays graphs and tables and express the properties of these data displays as algebraic equations. 
   a. Linear, quadratic, exponential
   b. Includes standard deviation
   c. Construct sample space
   d. Evaluate published reports

	2. Make inferences and predictions based on reading graphs.
	2. Use estimation as a tool to solve problems
	2. Use estimates and predictions.
	2. Making decisions and predictions based on given information: graphical or written.

	3. Probability of something happening
	3. Understand and apply basic concepts of probability using experiments and predictions.
	3. Find probability
   a. Independent and dependent events
   b. Experimental and theoretical        probability.
	3. Understand concepts of probability (independent and dependent) and compute probability using several methods. 


Conclusion

The Importance of the Partnership. By working together as a partnership, we can accomplish much more than any one school or district can individually. It is our hope that this document is the first step in the development of a collaborative and unified vision for mathematics education in East Alabama. 

We end by noting that the members of the Curriculum Writing Team did their best in pulling together the best possible sources and their best possible professional wisdom in developing this document. However, as always seems to be the case, we were pushed for time and never got as far as we might have hoped. Thus, please send any comments or suggestions to curriculum@TEAM-Math.net.

