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High School

2006/2007 (revised 1/23/2007)
Introduction

Core Content for Mathematics Assessment

What is the Core Content for Mathematics Assessment? 
The Core Content for Assessment 4.1 (CCA 4.1) is a subset of the content standards in Kentucky’s Program of Studies for Grades Primary – 12.  It represents the content standards that will be assessed beginning with the spring 2007 state assessment.  The Core Content for Mathematics Assessment Version 4.1 represents the reading content from Kentucky’s Academic Expectations and Program of Studies that is essential for all students to know and the content that is eligible for inclusion on the state assessment.  Version 4.1 Core Content for Mathematics Assessment and the Academic Expectations provide the parameters for test developers as they design the state assessment items. These content standards provide focus for the development of the Kentucky Core Content Test (KCCT) beginning in 2007.

The Core Content for Mathematics Assessment is not intended to represent the comprehensive local curriculum for mathematics assessment and instruction. It is also not the comprehensive Program of Studies for Mathematics, which specifies the minimum content for the required credits for high school graduation, and the primary, intermediate and middle level programs leading to these requirements.

Kentucky Academic Expectations for Mathematics 
The Kentucky Academic Expectations define what students should know and be able to do upon graduation from high school. These large goals were used as a basis for developing the Program of Studies and the Core Content for Assessment. 

	Goal 1:   Students are able to use basic communication and mathematics skills for purposes and situations they will encounter throughout their lives. 



	1.5 - 1.9 
Students use mathematical ideas and procedures to 
communicate, reason, and solve problems. 


	1.16
Students use computers and other types of technology to 
collect, organize, and communicate information and ideas. 



	Goal 2:   Students shall develop their abilities to apply core concepts and principles from mathematics, the sciences, the arts, the humanities, social studies, practical living studies, and vocational studies to what they will encounter throughout their lives.



	2.7
Students understand number concepts and use numbers appropriately and accurately. 

2.8
Students understand various mathematical procedures and use them appropriately and accurately. 

2.9 
Students understand space and dimensionality concepts and use them appropriately and accurately. 

2.10 
Students understand measurement concepts and use measurements appropriately and accurately.
	2.11
Students understand mathematical change concepts and 
use them appropriately and accurately. 

2.12 
Students understand mathematical structure concepts including the properties and logic of various mathematical systems. 

2.13 
Students understand and appropriately use statistics and probability. 




How is the Core Content for the Mathematics Assessment organized? 
The Core Content for Mathematics Assessment Version 4.1 is organized by grade level (end of primary, fourth, fifth, sixth, seventh, eighth and high school) in order to ensure continuity and conceptual development.  This is different from Version 3.0, which was organized in grade spans.  Students are assessed in Mathematics at grades three through eight (3-8) and eleventh (11th).

The Core Content for Mathematics Assessment Version 4.1 is organized using the 2005 Mathematics Framework for Assessment for the National Assessment of Educational Progress (NAEP). The NAEP framework consists of five subdomains, with organizers within each subdomain. The Core Content for Mathematics Assessment Version 4.1 is organized into the five subdomains as follows: 

Number Properties and Operations 

Measurement 

Geometry 

Data Analysis and Probability 

Algebraic Thinking 

While the NAEP framework was used as the Core Content for Mathematics Assessment Version 4.1 basis for organization, the National Council of Teachers of Mathematics process standards of problem solving, reasoning and proof, communication, connections and representation were also embedded in the core content standards.

The Core Content for Assessment includes state assessed standards and supporting content standards.  Supporting content standards are not used for state assessment.  Supporting content, however, is critical to the student’s deep understanding of the overall content and is to be used by schools to build a foundation of knowledge, skills, and processes that will enable students to be successful on the Kentucky Core Content Test.  In order for students to reach proficiency and beyond on the KCCT, students need to master the supporting content as well as the state assessed content.  Supporting content standards are proposed for local instruction and assessment and appear in italics in the Core Content document.  The content standards for the state assessment are in bold print.  

Some Core Content standards contain additional information in parentheses. A list preceded by an e.g., means the examples included are meant to be just that, examples and may be on the state assessment. Other examples not included may also be on the state assessment.  However, if the list is not preceded by an e.g., the list is to be considered exhaustive and the items inside the parentheses are the only ones that will be assessed.

A new aspect of the refined Core Content for Mathematics Assessment Version 4.1 is Depth of Knowledge (DOK).  Version 4.1 reflects the depth of knowledge and cognitive complexity for the content standard that is appropriate for each grade level for the state assessment.  

Each of the state-assessed standards in the Core Content has a ceiling DOK level indicated.  This means that an item on the state assessment cannot be written higher than the ceiling for that standard.  An item could be written at a lower level.  When writing an assessment item, developers need to make sure that the assessment item is as cognitively demanding as the expectation of the content standard in order to assure alignment of the test items and the standards. The DOK indicated for the state assessment is not meant to limit the cognitive complexity for instruction in the classroom.  Classroom instruction needs to extend beyond the depth of knowledge and cognitive complexity that can be assessed on the state assessment so that students have the opportunities and experiences they need in order to reach proficiency and beyond.  The levels for DOK are based on the research of Norman Webb from the University of Wisconsin-Madison.  More information about DOK levels can be found at the Kentucky Department of Education website.
What do the codes for the Core Content for Mathematics Assessment mean? 
Each content standard is preceded by a code.  The code begins with MA for mathematics and is then followed by a grade level designation and then a 3-digit number that indicates subdomain, organizer and sequential standard, respectively.  The codes used are listed below.

Grade Level Codes

Subdomain





Organizer
EP – end of primary

1 = Number Properties and Operations

1 = Number Sense
 


 

04 – fourth grade 








2 = Estimation

05 – fifth grade 








3 = Number Operations

06 – sixth grade








4 = Ratios and Proportional Reading

07 – seventh grade








5 = Properties of Numbers and Operations

Grade Level Codes

Subdomain





Organizer
08 – eighth grade 

2 = Measurement




1 = Measuring Physical Attributes

HS– eleventh grade








2 = Systems of Measurement





3 = Geometry




1 = Shapes and Relationships












2 = Transformations of Shapes












3 = Coordinate Geometry





4 = Date Analysis and Probability


1 = Date Representations

2 = Characteristics of Data Sets

3 = Experiments and Samples

4 = Probability





5 = Algebraic Thinking



1 = Patterns, Relations and Functions












2 = Variables, Expressions and Operations












3 = Equations and Inequalities

The alpha-numeric codes represent the domain, grade level, subdomain, organizer and number of each standard. For example, MA-04-3.2.1 identifies the first standard in the second organizer (Transformations of Shapes) of the third subdomain (Geometry) for fourth grade. 

MA-04-3.2.1 

           MA Mathematics (domain)

                 04 Fourth Grade 

                       3 Geometry (subdomain)

                           2 Transformations of Shapes (organizer)

                              1 (first standard) 

The high school core content also contains standards that are in plain text. These standards align the Core Content for Mathematics Assessment Version 4.1 with the American Diploma Project mathematics benchmarks.  These standards assist schools in understanding the mathematics that will be needed to prepare students for both postsecondary education and the workplace in the 21st Century.

Descriptors of DOK Levels for Mathematics

Level 1 (Recall and Reproduction) includes the recall of information such as a fact, definition, term, or a simple procedure, as well as performing a simple algorithm or applying a formula. That is, in mathematics a one-step, well-defined, and straight algorithmic procedure should be included at this lowest level. Other key words that signify a Level 1 include “identify,” “recall,” “recognize,” “use,” and “measure.” Verbs such as “describe” and “explain” could be classified at different levels depending on what is to be described and explained. 

Some examples that represent but do not constitute all of Level 1 performance are:

· Identify a diagonal in a geometric figure.

· Multiply two numbers.

· Find the area of a rectangle.

· Convert scientific notation to decimal form.

· Measure an angle.

Level 2 (Skill and Concepts/Basic Reasoning) includes the engagement of some mental processing beyond a habitual response. A Level 2 assessment item requires students to make some decisions as to how to approach the problem or activity, whereas Level 1 requires students to demonstrate a rote response, perform a well-known algorithm, follow a set procedure (like a recipe), or perform a clearly defined series of steps. Keywords that generally distinguish a Level 2 item include “classify,” “organize,” ”estimate,” “make observations,” “collect and display data,” and “compare data.” These actions imply more than one step. For example, to compare data requires first identifying characteristics of the objects or phenomenon and then grouping or ordering the objects. Some action verbs, such as “explain,” “describe,” or “interpret” could be classified at different levels depending on the object of the action. For example, if an item required students to explain how light affects mass by indicating there is a relationship between light and heat, this is considered a Level 2. Interpreting information from a simple graph, requiring reading information from the graph, also is a Level 2. Interpreting information from a complex graph that requires some decisions on what features of the graph need to be considered and how information from the graph can be aggregated is a Level 3. Caution is warranted in interpreting Level 2 as only skills because some reviewers will interpret skills very narrowly, as primarily numerical skills, and such interpretation excludes from this level other skills such as visualization skills and probability skills, which may be more complex simply because they are less common. Other Level 2 activities include explaining the purpose and use of experimental procedures; carrying out experimental procedures; making observations and collecting data; classifying, organizing, and comparing data; and organizing and displaying data in tables, graphs, and charts.

Some examples that represent but do not constitute all of Level 2 performance are:

·  Classify quadrilaterals.

· Compare two sets of data using the mean, median, and mode of each set.

· Determine a strategy to estimate the number of jelly beans in a jar.

· Extend a geometric pattern.

· Organize a set of data and construct an appropriate display.

Level 3 (Strategic Thinking/Complex Reasoning) requires reasoning, planning, using evidence, and a higher level of thinking than the previous two levels. In most instances, requiring students to explain their thinking is a Level 3. Activities that require students to make conjectures are also at this level. The cognitive demands at Level 3 are complex and abstract. The complexity does not result from the fact that there are multiple answers, a possibility for both Levels 1 and 2, but because the task requires more demanding reasoning. An activity, however, that has more than one possible answer and requires students to justify the response they give would most likely be a Level 3. Other Level 3 activities include drawing conclusions from observations; citing evidence and developing a logical argument for concepts; explaining phenomena in terms of concepts; and using concepts to solve problems.

Some examples that represent but do not constitute all of Level 3 performance are:

· Write a mathematical rule for a non-routine pattern.

· Explain how changes in the dimensions affect the area and perimeter/circumference of geometric figures.

· Determine the equations and solve and interpret a system of equations for a given problem.

· Provide a mathematical justification when a situation has more than one possible outcome.

· Interpret information from a series of data displays.

Level 4 (Extended Thinking/Reasoning) requires complex reasoning, planning, developing, and thinking most likely over an extended period of time. The extended time period is not a distinguishing factor if the required work is only repetitive and does not require applying significant conceptual understanding and higher-order thinking. For example, if a student has to take the water temperature from a river each day for a month and then construct a graph, this would be classified as a Level 2. However, if the student is to conduct a river study that requires taking into consideration a number of variables, this would be a Level 4. At Level 4, the cognitive demands of the task should be high and the work should be very complex. Students should be required to make several connections—relate ideas within the content area or among content areas—and have to select one approach among many alternatives on how the situation should be solved, in order to be at this highest level. Level 4 activities include designing and conducting experiments; making connections between a finding and related concepts and phenomena; combining and synthesizing ideas into new concepts; and critiquing experimental designs.

Some examples that represent but do not constitute all of Level 4 performance are:

· Collect data over time taking into consideration a number of variables and analyze the results.

· Model a social studies situation with many alternatives and select one approach to solve with a mathematical model.

· Develop a rule for a complex pattern and find a phenomenon that exhibits that behavior.

· Complete a unit of formal geometric constructions, such as nine-point circles or the Euler line.

· Construct a non-Euclidean geometry

	Recall and Reproduction (DOK 1)
	Skills and Concepts/

Basic Reasoning (DOK 2)
	Strategic Thinking/

Complex Reasoning (DOK 3)
	Extended Thinking/

Reasoning (DOK 4)

	· Recall of a fact, information or procedure

· Recall

· Recall or recognize fact

· Recall or recognize definition

· Recall or recognize term

· Recall and use a simple procedure

· Perform a simple algorithm.

· Follow a set procedure

· Apply a formula

· A one-step, well-defined, and straight algorithm procedure.

· Perform a clearly defined series of steps

· Identify

· Recognize

· Use appropriate tools

· Measure

· Habitual response: Can be described; Can be explained

· Answer item automatically

· Use a routine method

· Recognizing patterns

· Retrieve information from a graph

· Includes one step word problems

· Do basic computations
	· Students make some decisions as to how to approach the problem

· Skill/Concept

· Basic Application of a skill or concept

· Classify

· Organize

· Estimate

· Make observations

· Collect and display data

· Compare data

· Imply more than one step

· Visualization Skills

· Probability Skills

· Explain purpose and use of experimental procedures. 

· Carry out experimental procedures

· Make observations and collect data

· Beyond habitual response

· Classify, organize and compare data.

· Explain, describe or interpret

· Organize and display data in tables, charts and graphs.

· Use of information

· Two or more steps, procedures

· Demonstrate conceptual knowledge through models and explanations.

· Extend a pattern.

· Explain concepts, relationships, and nonexamples.
	· Requires reasoning, planning using evidence and a higher level of thinking

· Strategic Thinking

· Freedom to make choices

· Explain your thinking 

· Make conjectures

· Cognitive demands are complex and abstract

· Conjecture, plan, abstract, explain

· Justify

· Draw conclusions from observations

· Cite evidence and develop logical arguments for concepts

· Explain phenomena in terms of concepts

· Use concepts to solve problems

· Make and test conjectures

· Some complexity

· Provide math justification when more than one possible answer

· Non-routine problems

· Interpret information from a complex graph

· Analyze, synthesize

· Weigh multiple things.
	· Performance tasks

· Authentic writing
· Project-based assessment
· Complex, reasoning, planning, developing and thinking
· Cognitive demands of the tasks are high
· Work is very complex
· Students make connections within the content area or among content areas
· Select one approach among alternatives
· Design and conduct experiments
· Relate findings to concepts and phenomena
· Combine and synthesize ideas into new concepts

· Critique experimental designs


	Number Properties and Operations 
High school students should enter high school with a strong background in rational numbers and numerical operations and expand this to real numbers. This becomes the foundation for algebra and working with algebraic symbols.  They understand large and small numbers and their representations, powers and roots. They compare and contrast properties of numbers and number systems and develop strategies to estimate the results of operations on real numbers.  Students will use, and understand the limitations of, graphing calculators and computer spreadsheets appropriately as learning tools.

	Number Sense

	MA-HS-1.1.1

Students will compare real numbers using order relations (less than, greater than, equal to) and represent problems using real numbers.
	
	Course 1

U3:L3:I1

Supplement


	Course 2
	Course 3
	Dates taught:

	MA-HS-1.1.2

Students will demonstrate the relationships between different subsets of the real number system.
	
	Supplement

	Supplement
	
	

	MA-HS-1.1.3

Students will use scientific notation to express very large or very small quantities.
	
	U6:L1:I2

Supplement
Science Dept.


	
	
	

	Estimation

	MA-HS-1.2.1

Students will estimate solutions to problems with real numbers (including very large and very small quantities) in both real-world and mathematical problems, and use the estimations to check for reasonable computational results.
	
	Course 1

U2:L2:I1-2

U3:L1:I1


	Course 2


	Course 3


	Dates taught:


	Number Operations

	MA-HS-1.3.1

Students will solve real-world and mathematical problems to specified accuracy levels by simplifying expressions with real numbers involving addition, subtraction, multiplication, division, absolute value, integer exponents, roots (square, cube) and factorials. 


	DOK

2


	Course 1

U2:L2:I1-2

U3:L3:I1-4

U5:L2:I2

Supplement

U6:L1-3:I(all)


	Course 2

U4:L1:I1-4

Supplement

	Course 3

U3:L2-3

Supplement; absolute value

factorials

	Dates taught:

	MA-HS-1.3.2

Students will:

· describe and extend arithmetic and geometric sequences; 

· determine a specific term of a sequence given an explicit formula; 

· determine an explicit rule for the nth term of an arithmetic sequence and 

· apply sequences to solve real-world problems.

MA-HS-1.3.3

Students will write an explicit rule for the nth term of a geometric sequence.

MA-HS-1.3.4

Students will recognize and solve problems that can be modeled using a finite geometric series, such as home mortgage problems and other compound interest problems.

	DOK

3


	U2:L1-2

U3:L2:1-3

U3:L3:1-2

Supplement: correct vocabulary
U5:L1:I2

U6:L1-3:I(all)

U6:L3:I(all)

U6:L3:all

Supplement: use of formulas available with assessments
	
	Supplement
Supplement
	


	Ratios and Proportional Reasoning

	MA-HS-1.4.1

Students will apply ratios, percents and proportional reasoning to solve real-world problems (e.g., those involving slope and rate, percent of increase and decrease) and will explain how slope determines a rate of change in linear functions representing real-world problems. 


	DOK

2


	Course 1

U2:L2:I1-2

U3:L1:pp176-177

U3:L2-3:I(all)

Supplement

	Course 2


	Course 3


	Dates taught:

	Properties of Numbers and Operations

	MA-HS-1.5.1

Students will identify real number properties (commutative properties of addition and multiplication, associative properties of addition and multiplication, distributive property of multiplication over addition and subtraction, identity properties of addition and multiplication and inverse properties of addition and multiplication) when used to justify a given step in simplifying an expression or solving an equation. 

MA-HS-1.5.2

Students will use equivalence relations (reflexive, symmetric, transitive).
	
	Course 1

U3:L3:I4

Supplement:

before Unit 2 with mini-unit on real number subsets


	Course 2

U1:L2:I(all)
	Course 3

U3:L2-3

Supplement:  identity, inverse
Supplement
all properties,
vocabulary
	Dates taught:


	Measurement

High school students continue to measure and estimate measurements including fractions and decimals.  They use formulas to find surface area and volume. They use US Customary and metric units of measurement. They use the Pythagorean theorem and other right triangle relationships to solve real-world problems.

	Measuring Physical Attributes

	MA-HS-2.1.1

Students will determine the surface area and volume of right rectangular prisms, pyramids, cylinders, cones and spheres in real-world and mathematical problems. 


	DOK

2


	Course 1

U5:L2:I3

Supplement 


	Course 2

U4:L1:I1


	Course 3


	Dates taught:

	MA-HS-2.1.2

Students will describe how a change in one or more dimensions of a geometric figure affects the perimeter, area and volume of the figure. 


	DOK

3


	U5:L2:pp366-381
	U4:L1:I1


	
	

	MA-HS-2.1.3

Students will apply definitions and properties of right triangle relationships (right triangle trigonometry and the Pythagorean theorem) to determine length and angle measures to solve real-world and mathematical problems. 

MA-HS-2.1.4

Students will apply special right triangles and the converse of the Pythagorean theorem to solve real-world problems.
	DOK

3


	U5:L2:I2

Supplement
U5:L2:I2

Supplement

TAS p365
	U2:L1:I(all)

U6

Supplement:

Right triangle

	U1:L2
	

	Systems of Measurements

	MA-HS-2.2.1

Students will continue to apply to both real-world and mathematical problems U.S. customary and metric systems of measurement.
	
	Course 1

U2:U5;U6

Science Dept.

	Course 2
	Course 3


	Dates taught:


	Geometry

High school students expand analysis of two-dimensional shapes and three-dimensional shapes.  They translate shapes in a coordinate plane.  They extend work with congruent and similar figures, including proportionality.  

	Shapes and Relationships

	MA-HS-3.1.1

Students will analyze and apply spatial relationships (not using Cartesian coordinates) among points, lines and planes (e.g., betweenness of points, midpoint, segment length, collinear, coplanar, parallel, perpendicular, skew). 

MA-HS-3.1.2

Students will use spatial relationships to prove basic theorems.
	DOK

2

	Course 1

U3
U5
	Course 2

U2:L1:I1-3
	Course 3

U4:L1

Supplement:

basic proofs
	Dates taught:

	MA-HS-3.1.3

Students will analyze and apply angle relationships (e.g., linear pairs, vertical, complementary, supplementary, corresponding and alternate interior angles) in real-world and mathematical problems. 

MA-HS-3.1.4

Students will use angle relationships to prove basic theorems.
	DOK

2

	U5
Supplement
	
	U4:L1:I3-4

Supplement:

basic proofs
	

	MA-HS-3.1.5

Students will classify and apply properties of two-dimensional geometric figures (e.g., number of sides, vertices, length of sides, sum of interior and exterior angle measures). 

MA-HS-3.1.6

Students will know the definitions and basic properties of a circle and will use them to prove basic theorems and solve problems.
	DOK

2

	U5:L3:I1

and p 397

Supplement
U5:L2:I2

and p369
	U2:L1:I(all)
	U3:L1:I6
Supplement:

basic proofs
	


	MA-HS-3.1.7

Students will solve real-world and mathematical problems by applying properties of triangles (e.g., Triangle Sum theorem and Isosceles Triangle theorems). 

MA-HS-3.1.8

Students will use the properties of triangles to prove basic theorems
	DOK

2


	Course 1


	Course 2


	Course 3

U4:L2


	Dates taught:

	MA-HS-3.1.9

Students will classify and apply properties of three-dimensional geometric figures.

MA-HS-3.1.10

Students will describe the intersection of a plane with a three-dimensional figure.

MA-HS-3.1.11

Students will visualize solids and surfaces in three-dimensional space when given two-dimensional representations (e.g., nets, multiple views) and create two-dimensional representations for the surfaces of three-dimensional objects.
	DOK

2

	U5:L1:I2

and p336

U5:L1:I2

and p336

U5:L1:I3

U5:L3:I2

Supplement
	
	
	

	MA-HS-3.1.12

Students will apply the concepts of congruence and similarity to solve real-world and mathematical problems.

MA-HS-3.1.13

Students will prove triangles congruent and similar.
	DOK

3


	
	U2:L2:I1-2


	U4:L2


	

	Transformations of Shapes

	MA-HS-3.2.1

Students will identify and describe properties of and apply geometric transformations within a plane to solve real-world and mathematical problems. 


	DOK

3


	Course 1


	Course 2

U2:L2:I1-2


	Course 3


	Dates taught:

	Coordinate Geometry

	MA-HS-3.3.1

Students will apply algebraic concepts and graphing in the coordinate plane to analyze and solve problems (e.g., finding the final coordinates for a specified polygon, midpoints, betweenness of points, parallel and perpendicular lines, the distance between two points, the slope of a segment). 


	DOK

2

	Course 1

U3:L2:I1-2

U3:L3

	Course 2

U2:L1:I1-2


	Course 3


	Dates taught:

	Foundational Statements

	MA-HS-3.4.1

Students will identify definitions, axioms and theorems, explain the necessity for them and of and give examples of them.

MA-HS-3.4.2

Students will recognize that there are geometries, other than Euclidean geometry, in which the parallel postulate is not true

.
MA-HS-3.4.3

Students will be able to perform constructions such as a line parallel to a given line through a point not on the line, the perpendicular bisector of a line segment and the bisector of an angle..


	
	Course 1

Notebook

Notebook

Notebook
	Course 2

Notebook

Notebook

Notebook


	Course 3

U4:L1-2

Supplement

U4
	Dates taught:


	Data Analysis and Probability

High school students extend data representations, interpretations and conclusions.  They describe data distributions in multiple ways and connect data gathering issues with data interpretation issues.  They relate curve of best fit with two-variable data and determine line of best fit for a given set of data.  They distinguish between combinations and permutations and compare and contrast theoretical and experimental probability.

	Data Representations

	MA-HS-4.1.1

Students will analyze and make inferences from a set of data with no more than two variables, and will analyze problems for the use and misuse of data representations. 


	DOK

3


	Course 1

U1:L(all)
	Course 2

U3:L2:I(all)


	Course 3

U2

Supplement 


	Dates taught:

	MA-HS-4.1.2

Students will construct data displays for data with no more than two variables. 


	DOK

2

	U1:L(all)


	U3:L1:I1
	
	

	MA-HS-4.1.3

Students will represent real-world data using matrices and will use matrix addition, subtraction, multiplication (with matrices no larger than 2x2) and scalar multiplication to solve real-world problems.
	
	
	U1
	
	


	Characteristics of Data Sets

	MA-HS-4.2.1

Students will describe and compare data distributions and make inferences from the data based on the shapes of graphs, measures of center (mean, median, mode) and measures of spread (range, standard deviation). 

MA-HS-4.2.2

Students will know the characteristics of the Gaussian normal distribution (bell-shaped curve). 
	DOK

2

	Course 1

U1:L2:I3
	Course 2


	Course 3

U2

Supplement

Supplement


	Dates taught:

	MA-HS-4.2.3

Students will:

· identify an appropriate curve of best fit (linear, quadratic, exponential) for a set of two-variable data;

· determine a line of best fit equation for a set of linear two-variable data and 

· apply a line of best fit to make predictions within and beyond a given set of two-variable data.

MA-HS-4.2.4

Students will recognize when arguments based on data confuse correlation and causation 
	DOK

3


	U2

U3:L1:I2-3

U3:L2:I2

U6:L1:I1-2

U6:L2:I3

U6:L3(all)

U6:L4:I1-2


	U3:L2-3

U4:L2:I3

U3:L2:I2
	U4
	


	Experiments and Samples

	MA-HS-4.3.1

Students will recognize potential for bias resulting from the misuse of sampling methods (e.g., non-random sampling, polling only a specific group of people, using limited or extremely small sample sizes) and explain why these samples can lead to inaccurate inferences. 

MA-HS-4.3.2

Students will design simple experiments or investigations to collect data to answer questions of interest.

MA-HS-4.3.3

Students will explain the differences between randomized experiments and observational studies.
	DOK

2

	Course 1

U7:L3:I1

U7(all)


	Course 2
	Course 3

U2

Supplement


	Dates taught:

	Probability

	MA-HS-4.4.1

Students will:

· determine theoretical and experimental (from given data) probabilities;

· make predictions and draw inferences from probabilities;

· compare theoretical and experimental probabilities and

· determine probabilities involving replacement and non-replacement.

MA-HS-4.4.2

Students will recognize and identify the differences between combinations and permutations and use them to count discrete quantities.

MA-HS-4.4.3

Students will represent probabilities in multiple ways, such as fractions, decimals, percentages and geometric area models.
MA-HS-4.4.4

Students will explain how the law of large numbers can be applied in simple examples.
	DOK

3


	Course 1

U7:L(all)

Supplement
U7:L2:I2

and p509

Supplement
U7:L(all)

U7:L3:I1
	Course 2


	Course 3

U2

Supplement

U2

Supplement
U2


	Dates taught:


	Algebraic Thinking

High school students extend analysis and use of functions and focus on linear, quadratic, absolute value and exponential functions.  They explore parametric changes on graphs of functions. They use rules and properties to simplify algebraic expressions. They combine simple rational expressions and combine simple polynomial expressions.  They factor polynomial expressions and quadratics of the form 1x^2 + bx +c.

	Patterns, Relations, and Functions

	MA-HS-5.1.1

Students will identify multiple representations (tables, graphs, equations) of functions (linear, quadratic, absolute value, exponential) in real-world or mathematical problems. 

                                                                                                                                                           MA-HS-5.1.2

Students will identify, relate and apply representations (graphs, equations, tables) of a piecewise function (such as long distance telephone rates) from mathematical or real-world information.

MA-HS-5.1.3

Students will demonstrate how equations and graphs are models of the relationship between two real-world quantities (e.g., the relationship between degrees Celsius and degrees Fahrenheit).

MA-HS-5.1.4

Students will recognize and solve problems that can be modeled using an exponential function, such as compound interest problems.
	DOK

2

	Course 1

U2:L(all)

U3:L(all)

U6:L(all)

U2:L(all)

U3:L(all)

U6:L(all)

U6:L3:I1
	Course 2

U4:L1:I(all)

U4:L3:I(all)
	Course 3

U3:L1

Supplement:

absolute value
Pp201-202

P202
	Dates taught:

	MA-HS-5.1.5

Students will:

· determine if a relation is a function;

· determine the domain and range of a function (linear and quadratic);

· determine the slope and intercepts of a linear function;

· determine the maximum, minimum, and intercepts (roots/zeros) of a quadratic function and

· evaluate a function written in function notation for a specified rational number.

MA-HS-5.1.6

Students will find the domain and range for absolute value functions.
MA-HS-5.1.7

Students will apply and use direct and inverse variation to solve real-world and mathematical problems.
	DOK

2

	U3:L2:I1-2

Supplement: slope and intercepts

	
	U3:L1


	

	MA-HS-5.1.8

Students will identify the changes and explain how changes in parameters affect graphs of functions (linear, quadratic, absolute value, exponential) (e.g., compare y = x2, y = 2x2, y = (x-4)2, and y = x2+3). 


	DOK

2

	Course 1

U2:L4:I2

U6:L2:I3
	Course 2

U4:L1,3-4:I(all)
	Course 3

Supplement from U6:L2-3 (will be placed in Unit 1 on syllabus)


	Dates taught:

	Variables, Expressions, and Operations

	MA-HS-5.2.1

Students will apply order of operations, real number properties (identity, inverse, commutative, associative, distributive, closure) and rules of exponents (integer) to simplify algebraic expressions. 
MA-HS-5.2.2

Students will evaluate polynomial and rational expressions and expressions containing radicals and absolute values at specified values of their variables.
	DOK

1


	Course 1

U3:L3:I4

and p239

U3:L3:I4


	Course 2

U1:L2:I4

U4:L4:I(all)
	Course 3

U3:L2


	Dates taught:

	MA-HS-5.2.3

Students will:

· add, subtract and multiply polynomial expressions; 

· factor polynomial expressions using the greatest common monomial factor and 

· factor quadratic polynomials of the form ax2 + bx + c, when a = 1 and b and c are integers.    
MA-HS-5.2.4

Students will factor quadratic polynomials, such as perfect square trinomials and quadratic polynomials of the form 
[image: image4.wmf]  

ax
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 when a ≠ 1 and b and c are integers.
	DOK

2

	U3:L3:I4
	U4

Supplement
	U3:L3

U3


	


	MA-HS-5.2.5

Students will add, subtract, multiply and divide simple rational expressions with monomial first-degree denominators and integer numerators (e.g., 
[image: image5.wmf]  
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), and will express the results in simplified form. 


	DOK

1


	Course 1


	Course 2


	Course 3

U3:L3:I3

Supplement: simplifying rational expressions
	Dates taught:

	Equations and Inequalities

	MA-HS-5.3.1

Students will model, solve and graph first degree, single variable equations and inequalities, including absolute value, based in real-world and mathematical problems and graph the solutions on a number line. 

MA-HS-5.3.2

Students will solve for a specified variable in a multivariable equation.
	DOK

2

	Course 1

U3:L3:I1-3

Supplement: number line

	Course 2


	Course 3

U1:L1

U1
	Dates taught:

	MA-HS-5.3.3

Students will model, solve and graph first degree, two-variable equations and inequalities in real-world and mathematical problems. 


	DOK

2

	U3:L3:I1-3


	U3-4:L(all)


	U1:L4


	

	MA-HS-5.3.4

Students will model, solve and graph systems of two linear equations in real-world and mathematical problems. 

MA-HS-5.3.5

Students will write, graph, and solve systems of two linear inequalities based on real-world or mathematical problems and interpret the solution.
	DOK

3


	U3:L3:I3

and p234

U3:L3:I3

and 228
	U2:L1:I3


	U1:L3-4

U1
	

	MA-HS-5.3.6

Students will model, solve and graph quadratic equations in real-world and mathematical problems. 


	DOK

2

	
	U4:L3:I(all)
	U3:L4:I2
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