Alignment of SIMMS Level 1 and Level 2 with Vermont high school expectations, draft version 4.
7.6  Number and Operations
	Big Idea
Module
	Objectives
	Related Vermont HS expectations
	Questions, comments, additions

	

	1. Fundamental counting principle

   Going in Circuits


	Use tree diagrams, fundamental counting principle, factorial notation, Hamiltonian Circuits and develop algorithms to solve problems.
	MHS:4: Accurately solves problems involving proportional reasoning or percents involving the effect of changing the base, rate or percentage (the three cases of percent), or variations on order of finding percentages (10% off followed by 5% off), and compound interest. (State)

(Important: Applies the conventions of order of operations.)

	Is Buying a Car sufficient for all this with percents?  See Data. Probability and Statistics  

	2. Matrix

Operations
   Marvelous        Matrices
	organize and interpret data using matrices

use matrices in business applications

add and subtract two matrices

multiply a matrix by a scalar

multiply two matrices

interpret the elements within a product matrix


	MHS:1: Accurately solves problems involving conceptual understanding and magnitude of real numbers, or simple vectors.
	Need comparisons of numbers and operations

and include simple vectors.

Old: M-N&O-hs-1: properties of and operations on real numbers (written in standard, scientific, or calculator form) or simple vectors by comparing or ordering real numbers and simple vectors; or judging the effects of operations on the magnitude of quantities; and accurately solves problems involving real numbers, or simple vectors. (State)


7.7  Geometry and Measurement
	Big Idea

Module
	Objectives
	Related Vermont hs expectations
	Questions, comments, additions

	1. Reflections in Lines

   Reflect on This
	Reflections in a line, congruent, complementary and supplementary angle relationships, perpendicular bisector relationships, coordinates of reflected points.

use congruent segments and reflections to find the shortest path between points when it is necessary to visit another line on the way
	MHS: 9:  Models situations geometrically to solve problems connecting to other areas of mathematics or to other disciplines (i.e., diagrams, coordinate systems, transformations). (State)

In high school, MHS:9 have been combined and extended in MHS:11.
	See #10 Crazy Cartoons and  #11 Hurry, Hurry for more transformations



	2. Areas, tessellations, and nets of solids to find surface area, areas of regular polygons.

   New Look at Boxing


	Determine nets and use them to find the surface area of solids,
 tessellate polygons, 

find the area of regular polygons, calculate the waste created by a template and a shape that encloses it.
	MHS:11:  Uses the attributes, geometric properties, or theorems involving lines, polygons and circles (e.g. parallel, perpendicular, bisectors, diagonals, radii, diameters, central angles, arc length excluding radians), the Pythagorean Theorem, 
Triangle Inequality Theorem to solve mathematical situations or problems in context.  (State)
	Is there enough on circles here and in #9 No Place Like Home?  Arc length and π as the ratio of the circumference and diameter; an irrational number?

Need more on Pythagorean Theorem and angles formed by parallel lines.

Triangle Inequality Theorem only in Reflect on This.  Need more applications.

	3. Volumes of triangular, rectangular, and trapezoidal prisms.

4. Relationships among cubic centimeters, cubic decimeters, and liters.

Well Runs Dry
	Estimate and calculate volumes of 3-d

solids.

Covert among measures of volume.
	MHS:14: Demonstrates conceptual understanding of perimeter/ circumference, or area of two-dimensional figures or composites of two dimensional figures or surface area or volume of three-dimensional figures or composites of three-dimensional figures in problem solving situations and uses appropriate units of measure and expresses formulas for the perimeter , and area of two-dimensional figures or surface area or volume of three-dimensional figures or composites of three dimensional figures.(State)
	

	5. Areas of irregularly shaped figures.

6. Volumes of cylinders and prisms.

   Oil: Black Gold


	Apply different methods to find area of irregularly shaped figures.

Find missing dimensions and determine volumes of cylinders and prisms; make measure conversions.
	
	

	7.   Proportions and similarity.

         Power equations

      Small Giant


	Identify and use relationships among scale factor, length, area and volume of similar objects,

 use relationships among mass, density, weight, and pressure to describe proportional changes

 recognize how values of a and b affect graphs of y = axb
	
	See #9  

	8. Pythagorean Theorem and right angle trigonometry
   New Angle on an Old Pyramid
	use similarity to determine unknown measures in triangles

use Pythagorean Theorem and its converse to solve right triangle Find missing dimensions and determine volumes of cylinders and prisms; make measure conversions.
Identify and use relationships among scale factor, length, area and volume of similar objects,

use technology to develop a table of trigonometric values

develop and apply sine, cosine and tangent ratios

develop and apply inverses of sine, cosine and tangent
problems


	MHS:13: Applies concepts of similarity, congruency or right triangle trigonometry to determine length or angle measures, and to solve problems involving scale. (State)
	Trig table exposure as well as calculator useful here?

	9.  Volume and Surface Area
   No Place Like Home
	determine area of regular polygons and circles

determine surface area and volumes of prisms, pyramids, cylinders and cones

calculate surface areas and volumes of spheres

identify circle as limiting shape for its inscribed polygons
	MHS: 15: Uses units of measure appropriately and consistently when solving problems across the content strands. Makes conversions within or across systems and makes decisions concerning an appropriate degree of accuracy in problem situations involving measurement. Uses measurement conversion strategies, such as unit/dimensional analysis or uses quotient measures, such as speed and density, that give per unit amounts, or uses product measures, such as person hours to solve problems.  (See appendix B for benchmark units and equivalencies for each grade.)
	Is unit/dimensional analysis used enough in SIMMS?

	10.   Transformational Geometry
Crazy Cartoons
	use properties of similar figures

calculate distances between points in Cartesian plane

explore geometric relationships in perspective drawings, dilations centered at the origin, translations, rotations, rotations about the origin, and reflections.

use matrix equations to transform geometric figures
	
	dilations are in grade 8 so may appear here

	11.  Geometric Probability
Hurry Hurry


	use geometric models to determine probability


	
	One example of geometric model in M G&M hs 1

	12.   Geometric Properties

   Traditional Design
	use paper-folding constructions to examine angle bisectors, perpendicular lines, parallel lines and midpoints

properties of angles formed by parallel lines and a transversal

explore geometric reptiles

identify relationships between tangents and secants

examine properties of parallelograms (particularly rhombi)

examine similar triangles by dilations
	MHS:17:  Constructs1 or accurately represents congruent angles, perpendicular lines, equilateral or isosceles triangles, triangle given the side segments, or inscribe or circumscribe a figure. (Local)
	Constructions other than paper-folding?  Note local – too time consuming for state test.
Polygons are inscribed in No Place Like Home but are they ever circumscribed?  As these involve properties of polygons and circles, they may show up.




_ 
7.8  Algebra and Functions
	Big Idea

Module
	Objectives
	Related Vermont hs expectations
	Questions, comments, additions

	1.   Linear Equations

Yesterday’s Food.


	1 Students graph linear equations, demonstrate understanding of slope, y-intercept,

 write linear equations given points, write linear equations given slope and intercept,

 identify domain and range for problem,

 graphically solve system of linear equations, 

solves for y in terms of x.
	MHS: 19: Solves and models problems by formulating, extending, or generalizing linear and common nonlinear functions/relations.

                                          State 

And makes connections among representations of functions/relations (equations, tables, graphs, symbolic notation, text.)                 Local
	IN ALL ALBEBRA, STUDENTS MUST BE EXPOSED TO AND USE FUNCTION NOTATION: ƒ(X)
Graphs of absolute value.

See #6

old:models functions/relations (linear, absolute value, recursive (next – now), explicit (in-out )  by using and translating among tables, graphs, symbolic notation, text or technology and extends or generalizes the function /relation. (State)

	2.  Linear Models of Data

Well Runs Dry


	2.   Construct and interpret linear models

, determine linear rates of change and convert them to different units, examine residuals to evaluate models (cross over to data analysis here).


	
	Quadratic is included, as are powers..

	3.   Exponential growth.

Skeeters
	Develop and apply mathematical model for populations growth,

 determine growth rate of a population given data,

 graph and interpret exponential function in form y = abx
	MHS: 20: Demonstrates a conceptual understanding of linear relationships  and linear and non-linear functions (including f(x) = ax², f(x) = x3  absolute value function) through analysis of intercepts, domain, range and constant and variable rates of change in mathematical and contextual situations. (State)

	Note non-linear functions here which may mean quadratic or power functions. Especially as they relate to rates of change.

	4.   Inequalities

5.   Step functions

One Step Beyond


	Represent compound inequalities on number line, algebraically, on coordinate plane, use interval notation.

Use greatest integer function to graph, interpret and write equations of step functions.  
	MHS: 22:Demonstrates conceptual understanding of equality by solving linear equations, systems of  two linear equations, or mathematical or  problems using tables, graphs, algebraic manipulation, or technology (State) and
	Note algebraic manipulation.

	
	
	demonstrates conceptual understanding of inequality by solving, linear inequalities, comparing values of systems of linear functions, using tables, graphs, algebraic manipulation or technology.,                     (Local)
	

	6.   Sequences and series

Rock Band to Recursion


	Analyze number patterns; develop and compare linear and geometric sequences, write formulas and explicit notation, graph linear and exponential equations, evaluate series for both.  
	MHS: 21::  Demonstrates conceptual understanding of algebraic expressions  by evaluating, simplifying, or writing algebraic  expressions; and writes equivalent forms of algebraic expressions or formulas ).(d= rt ( r = d/t )  or solves a multivariable equation  for one variable in terms of the others (State) 
	Need work on algebraic expressions and equations.  

	7.  Linear Programming and solving systems of equations

Making Concessions


	determine constraints for linear programming problems

write objective functions

interpret meaning of points in feasible region

find corner points

develop corner principle for optimization

find solutions to systems of inequalities in two variables

solve systems of equations in two and three variables graphically, algebraically (by substitution) and by using matrices

use linear programming to make decisions involving the buying and selling of goods
	
	Covered in M F&A hs 2 above in #4 and #5

	8.   Negative and fractional exponents

Atomic Clocks
	develop models of exponential decay
relationship between positive and negative exponents

use equations containing negative exponents as mathematical models

examine relationships between rational exponents and roots

develop properties of exponents


	
	Negative and fractional exponents aren’t expected here – but scientific notation in Number and Operations includes negative exponents.

	9.   Linear Models

If the Shoe Fits


	use the sum of the absolute values of the residuals to compare how well linear models fit a set of data

model data using median-median line

use least squares model to find a linear regression equation

graph and analyze residual plots
	
	Overlap here with Data, Statistics and Probability
Need correlation work

	10.   Sequences and Series

Take It to the Limit
	identify sequences that are arithmetic, geometric or neither

develop formulas for finite arithmetic and geometric series

develop formula for certain infinite geometric series

explore limits graphically and geometrically
	
	


7.9  Data, Probability and Statistics
	Big Idea

Module
	Objectives
	Related Vermont hs expectations
	Questions, comments, additions

	1.   Data organization and spreadsheets use

Buy a Car


	Use a spreadsheet to organize data, compare sets of data, create and interpret histograms and scatterplots

Determine percent increase and decrease
	MHS: 23 Interprets a given representation(s) (box-and whisker or scatter plots, histograms, frequency charts),  to make observations, to answer questions  or justify conclusions, to make predictions, or to solve problems. (State)

(Analyzes data consistent with concepts and skills in MHS:24)


	Making a prediction may include the concept of expected value.  Note expected value below is local.
This is the only place % increase, decrease are included.  See N&O hs 4

Effects of changing base, % and percentage needed.

	2.   Experimental and Theoretical Probability.

I’m Not So Sure Anymore


	Use simulations to determine experimental probability, calculate theoretical probability, calculate expected value.

Calculator use for randomization
	MHS:24 Analyzes patterns, trends, or distributions in single variable and two variable data in a variety of contexts by determining or using measures of central tendency (mean, median, or mode), dispersion (range or variation), outliers, quartile values, or regression line or correlation (high, low/ positive, negative) to analyze situations, or to solve problems; and evaluates the sample from which the statistics were developed (bias, random, or non–random). (State)

	I know SIMMS uses residuals more than correlation coefficient.  Need to emphasize correlations noted and  coefficient as well.

	
	
	MHS: 29:: Compares and contrasts theoretical and experimental probabilities of events; and determines and/or interprets the expected outcome of an event. (Local)
	

	3.   Measures of central tendency

Deviate from a Mean Task
	Create frequency table from data

interpret data displayed in histograms, pie charts, stem and leaf plots, box and whisker plots

Find measures of central tendency

determine mean absolute deviation

determine standard deviation


	MHS:25: Organizes and displays data using scatter plots, histograms, or frequency distributions to answer questions related to the data, to analyze the data to formulate or justify conclusions, make predictions, or to solve problems; or identifies representations or elements of representations that best display a given set of data or situation, consistent with the representations required in MHS:23. (Local)

(Analyzes data consistent with concepts and skills in MHS: 24)

	

	4.   Probability

What Are My Child’s Chances
	collect data and calculate experimental probability

use Punnett squares and tree diagrams to determine sample spaces

determine theoretical probability

compare experimental and theoretical probabilities

investigate formulas to determine probability of two or more events

identify complementary, independent, independent and mutually exclusive events

simulate a situation involving independent events
	MHS:26: Uses combinations, arrangements or permutations to solve problems or to determine theoretical probability (State) and 

experimental probability  (Local)
	To what extent are combinations and permutations used?

	5.   Geometric Probability

Hurry Hurry
	use expected value to determine fair games

explore probabilities of multistage experiments

examine the differences between independent and dependent events

explore conditional probability
	MHS:27: For a probability event chooses an appropriate probability model/simulations and uses it to estimate a theoretical probability for a chance event and uses the concept of a probability distribution to determine whether an event is reasonably likely  or rare.              (Local)
	

	6.   Sampling

Survey Says


	Use variety of sampling techniques

predict characteristics of population based on samples

explore role of bias in sampling

use histograms to estimate probabilities and make predictions

investigate how sample size affect’s survey’s reliability

explore confidence statements and margins of error
	M-DSP-hs-6: In response to a question, designs investigations, considers how data collection methods affects the nature of the data set (i.e. sample size, bias, randomization, control group), collects data using observations, surveys and experiments, proposes and justifies conclusions and predictions based on the data. (Local)
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