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	TENNESSEE GRADE OR COURSE LEVEL EXPECTATIONS 
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 K-8

 Math Foundations

 High School Courses
	Eight Grade Benchmarks
Measurement

Content Standard 4.0 The student will become familiar with the units and processes of measurement in order to use a variety of tools, techniques, and formulas to determine and to estimate measurements in mathematical and real-world problems.
Performance Indicators State:

     At level 2, the student is able to

          8.4.spi.4. apply formulas to find the area of triangles, parallelograms, and trapezoids;

	ADDITIONAL  STANDARDS  INFORMATION



	CONCEPTUAL STRAND
	What Conceptual Strand is associated with this GLE or CLE?

· Copy and paste the information here.



	GUIDING  QUESTION
	What Guiding Question is associated with this GLE or CLE?

· Copy and paste the information here.



	CHECKS FOR UNDERSTANDING
	What Checks for Understanding are associated with this GLE or CLE?

· Copy and paste the information here.



	STATE PERFORMANCE INDICATORS
	What State Performance Indicators are associated with this GLE or CLE?

· Copy and paste the information here.



	ASSOCIATED NCTM STANDARDS 

(K-12 LEARNING PROGRESSION)



	

Go to Pre-K–2
	In prekindergarten through grade 2 all students should—
· Understand measurable attributes of objects and the units, systems, and processes of measurement

· recognize the attributes of length, volume, weight, area, and time;

· Apply appropriate techniques, tools, and formulas to determine measurements



	

Go to Grades 3–5
	In grades 3–5 all students should—
· Apply appropriate techniques, tools, and formulas to determine measurements

· develop, understand, and use formulas to find the area of rectangles and related triangles and parallelograms;



	

Go to Grades 6–8
	In grades 6–8 all students should—
· Apply appropriate techniques, tools, and formulas to determine measurements
· develop and use formulas to determine the circumference of circles and the area of triangles, parallelograms, trapezoids, and circles and develop strategies to find the area of more-complex shapes

	

Go to Grades 9-12
	In grades 9–12 all students should—
· Apply appropriate techniques, tools, and formulas to determine measurements
· understand and use formulas for the area, surface area, and volume of geometric figures, including cones, spheres, and cylinders;


	NCTM FOCAL POINTS
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NCTM Focal Points
	Grade 7 Curriculum Focal Points
Measurement and Geometry and Algebra: Developing an understanding of and using formulas to determine surface areas and volumes of three-dimensional shapes.
By decomposing two- and three-dimensional shapes into smaller, component shapes, students find surface areas and develop and justify formulas for the surface areas and volumes of prisms and cylinders. As students decompose prisms and cylinders by slicing them, they develop and understand formulas for their volumes (Volume = Area of base × Height). They apply these formulas in problem solving to determine volumes of prisms and cylinders. Students see that the formula for the area of a circle is plausible by decomposing a circle into a number of wedges and rearranging them into a shape that approximates a parallelogram. They select appropriate two- and three dimensional shapes to model real-world situations and solve a variety of problems (including multistep problems) involving surface areas, areas and circumferences of circles, and volumes of prisms and cylinders.

	ACT STANDARDS
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ACT Standards

	Measurement
Score Range 20-23 

· Compute the area and perimeter of triangles and rectangles in simple problems 
· Use geometric formulas when all necessary information is given

Score Range 24-27

· Compute the area of triangles and rectangles when one or more additional simple steps are required


	ACHIEVE STANDARDS
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Achieve
	Math Benchmarks – K
K. Geometry 

K8. Know that geometric measurements (length, area, perimeter, volume) depend on the choice of a unit and that measurements made on physical objects are approximations; calculate the measurements of common plane and solid geometric figures: 

K8.2. Determine the perimeter of a polygon and the circumference of a circle; the area of a rectangle, a circle, a triangle and a polygon with more than four sides by decomposing it into triangles; the surface area of a prism, a pyramid, a cone and a sphere; and the volume of a rectangular box, a prism, a pyramid, a cone and a sphere.


	RELATED CONTENT KNOWLEDGE : SCIENCE FOR ALL AMERICANS
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Chapter 2: The Nature of Mathematics
Go to…

Chapter 9: The Mathematical World

	Chapter 2: The Nature of Mathematics

· Manipulating Mathematical Statements
· Typically, strings of symbols are combined into statements that express ideas or propositions. For example, the symbol A for the area of any square may be used with the symbol s for the length of the square's side to form the proposition A = s2. This equation specifies how the area is related to the side—and also implies that it depends on nothing else. The rules of ordinary algebra can then be used to discover that if the length of the sides of a square is doubled, the square's area becomes four times as great. More generally, this knowledge makes it possible to find out what happens to the area of a square no matter how the length of its sides is changed, and conversely, how any change in the area affects the sides. 

Chapter 9: The Mathematical World

· SYMBOLIC RELATIONSHIPS

· Algebra is a field of mathematics that explores the relationships among different quantities by representing them as symbols and manipulating statements that relate the symbols. Sometimes a symbolic statement implies that only one value or set of values will make the statement true. For example, the statement 2A+4 = 10 is true if (and only if) A = 3. More generally, however, an algebraic statement allows a quantity to take on any of a range of values and implies for each what the corresponding value of another quantity is. For example, the statement A = s2 specifies a value for the variable A that corresponds to any choice of a value for the variable s.

· Shapes

· Both shape and scale can have important consequences for the performance of systems. For example, triangular connections maximize rigidity, smooth surfaces minimize turbulence, and a spherical container minimizes surface area for any given mass or volume. Changing the size of objects while keeping the same shape can have profound effects owing to the geometry of scaling: Area varies as the square of linear dimensions, and volume varies as the cube. On the other hand, some particularly interesting kinds of patterns known as fractals look very similar to one another when observed at any scale whatever—and some natural phenomena (such as the shapes of clouds, mountains, and coastlines) seem to be like that.


	RESEARCH  INTO LEARNING AND IDEAS ABOUT  TEACHING
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PRIN CIPLES AND STANDARDS FOR SCHOOL MATHEMATICS
	Overview: Prekindergarten through Grade 2

· Understandings of patterns, measurement, and data contribute to the understanding of number and geometry and are learned in conjunction with them. Similarly, the Process Standards of Problem Solving, Reasoning and Proof, Communication, Connections, and Representation both support and augment the Content Standards. Even at this age, guided work with calculators can enable students to explore number and patterns, focus on problem-solving processes, and investigate realistic applications.

Overview: Standards for Grades 3-5

· In grades 3–5, algebraic ideas emerge and are investigated by children. For example, students in these grades are able to make a general statement about how one variable is related to another variable. If a sandwich costs $3, you can figure out how many dollars any number of sandwiches cost by multiplying that number by 3. In this case, students have developed a model of a proportional relationship: the value of one variable is always 3 times the value of the other, or C = 3 [image: image13.png]


n.

Overview: Standards for Grades 6–8
· As in all the grade bands, students in the middle grades need a balanced mathematics program that encompasses all ten Standards, including significant amounts of algebra and geometry. Algebra and geometry are crucial to success in the later study of mathematics and also in many situations that arise outside the mathematics classroom. Students should see that these subjects are interconnected with each other and with other content 
areas in the curriculum.
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BENCHMARKS FOR SCIENCE LITERACY
	9. The Mathematical World

9b Symbolic Relationships

· Beginning algebra students use various intuitive methods for solving algebraic equations (Kieran, 1992). Some of these methods may help their understanding of equations and equation solving. Students who are encouraged initially to use trial-and-error substitution develop a better notion of the equivalence of the two sides of the equation and are more successful in applying more formal methods later on (Kieran, 1988). By contrast, students who are taught to solve equations only by formal methods may not understand what they are doing. Students who are taught to use the method of "transposing" are found to only mechanically apply the change side/change sign rule (Kieran, 1988, 1989).
· Students of all ages can often solve algebraic equations without a deeper understanding of what a solution is. For example, middle- and high-school students do not realize that an incorrect solution, when substituted into the equation, will yield different values for the two sides of the equation (Greeno, 1982; Kieran, 1984). More research is needed to identify how students can come to understand what a solution means and why anyone would want to find it.


