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Mathematics | Standards for Mathematical Practice 

The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all 
levels should seek to develop in their students. These practices rest on important “processes and 
proficiencies” with longstanding importance in mathematics education. The first of these are the NCTM 
process standards of problem solving, reasoning and proof, communication, representation, and 
connections. The second are the strands of mathematical proficiency specified in the National Research 
Council’s report Adding It Up: adaptive reasoning, strategic competence, conceptual understanding 
(comprehension of mathematical concepts, operations and relations), procedural fluency (skill in carrying 
out procedures flexibly, accurately, efficiently and appropriately), and productive disposition (habitual 
inclination to see mathematics as sensible, useful, and worthwhile, coupled with a belief in diligence and 
one’s own efficacy). 

1 Make sense of problems and persevere in solving them. 

Mathematically proficient students start by explaining to themselves the meaning of a problem and 
looking for entry points to its solution. They analyze givens, constraints, relationships, and goals. They 
make conjectures about the form and meaning of the solution and plan a solution pathway rather than 
simply jumping into a solution attempt. They consider analogous problems, and try special cases and 
simpler forms of the original problem in order to gain insight into its solution. They monitor and evaluate 
their progress and change course if necessary. Older students might, depending on the context of the 
problem, transform algebraic expressions or change the viewing window on their graphing calculator to 
get the information they need. 

Mathematically proficient students can explain correspondences between equations, verbal descriptions, 
tables, and graphs or draw diagrams of important features and relationships, graph data, and search for 
regularity or trends. Younger students might rely on using concrete objects or pictures to help 
conceptualize and solve a problem. Mathematically proficient students check their answers to problems 
using a different method, and they continually ask themselves, “Does this make sense?” They can 
understand the approaches of others to solving complex problems and identify correspondences between 
different approaches. 

2 Reason abstractly and quantitatively. 

Mathematically proficient students make sense of quantities and their relationships in problem situations. 
They bring two complementary abilities to bear on problems involving quantitative relationships: the 
ability to decontextualize—to abstract a given situation and represent it symbolically and manipulate the 
representing symbols as if they have a life of their own, without necessarily attending to their referents—
and the ability to contextualize, to pause as needed during the manipulation process in order to probe into 
the referents for the symbols involved. 

Quantitative reasoning entails habits of creating a coherent representation of the problem at hand; 
considering the units involved; attending to the meaning of quantities, not just how to compute them; and 
knowing and flexibly using different properties of operations and objects. 
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3 Construct viable arguments and critique the reasoning of others. 

Mathematically proficient students understand and use stated assumptions, definitions, and previously 
established results in constructing arguments. They make conjectures and build a logical progression of 
statements to explore the truth of their conjectures. They are able to analyze situations by breaking them 
into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them 
to others, and respond to the arguments of others. They reason inductively about data, making plausible 
arguments that take into account the context from which the data arose. Mathematically proficient 
students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or 
reasoning from that which is flawed, and—if there is a flaw in an argument—explain what it is. 
Elementary students can construct arguments using concrete referents such as objects, drawings, 
diagrams, and actions. Such arguments can make sense and be correct, even though they are not 
generalized or made formal until later grades. Later, students learn to determine domains to which an 
argument applies. Students at all grades can listen or read the arguments of others, decide whether they 
make sense, and ask useful questions to clarify or improve the arguments. 

4 Model with mathematics. 

Mathematically proficient students can apply the mathematics they know to solve problems arising in 
everyday life, society, and the workplace. In early grades, this might be as simple as writing an addition 
equation to describe a situation. In middle grades, a student might apply proportional reasoning to plan a 
school event or analyze a problem in the community. By high school, a student might use geometry to 
solve a design problem or use a function to describe how one quantity of interest depends on another. 
Mathematically proficient students who can apply what they know are comfortable making assumptions 
and approximations to simplify a complicated situation, realizing that these may need revision later. They 
are able to identify important quantities in a practical situation and map their relationships using such 
tools as diagrams, two-way tables, graphs, flowcharts and formulas. They can analyze those relationships 
mathematically to draw conclusions. They routinely interpret their mathematical results in the context of 
the situation and reflect on whether the results make sense, possibly improving the model if it has not 
served its purpose. 

5 Use appropriate tools strategically. 

Mathematically proficient students consider the available tools when solving a mathematical problem. 
These tools might include pencil and paper, concrete models, a ruler, a protractor, a calculator, a 
spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software. Proficient 
students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions 
about when each of these tools might be helpful, recognizing both the insight to be gained and their 
limitations. For example, mathematically proficient high school students analyze graphs of functions and 
solutions generated using a graphing calculator. They detect possible errors by strategically using 
estimation and other mathematical knowledge. When making mathematical models, they know that 
technology can enable them to visualize the results of varying assumptions, explore consequences, and 
compare predictions with data. 

Mathematically proficient students at various grade levels are able to identify relevant external 
mathematical resources, such as digital content located on a website, and use them to pose or solve 
problems. They are able to use technological tools to explore and deepen their understanding of concepts. 
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6 Attend to precision. 

Mathematically proficient students try to communicate precisely to others. They try to use clear 
definitions in discussion with others and in their own reasoning. They state the meaning of the symbols 
they choose, including using the equal sign consistently and appropriately. They are careful about 
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. 
They calculate accurately and efficiently, express numerical answers with a degree of precision 
appropriate for the problem context. In the elementary grades, students give carefully formulated 
explanations to each other. By the time they reach high school they have learned to examine claims and 
make explicit use of definitions. 

7 Look for and make use of structure. 

Mathematically proficient students look closely to discern a pattern or structure. Young students, for 
example, might notice that three and seven more is the same amount as seven and three more, or they may 
sort a collection of shapes according to how many sides the shapes have. 

Later, students will see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in preparation for learning about 
the distributive property. In the expression x2 + 9x + 14, older students can see the 14 as 2 × 7 and the 9 
as 2 + 7. They recognize the significance of an existing line in a geometric figure and can use the strategy 
of drawing an auxiliary line for solving problems. They also can step back for an overview and shift 
perspective. They can see complicated things, such as some algebraic expressions, as single objects or as 
being composed of several objects. For example, they can see 5 – 3(x – y)2 as 5 minus a positive number 
times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y. 

8 Look for and express regularity in repeated reasoning. 

Mathematically proficient students notice if calculations are repeated, and look both for general methods 
and for shortcuts. Upper elementary students might notice when dividing 25 by 11 that they are repeating 
the same calculations over and over again, and conclude they have a repeating decimal. By paying 
attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) 
with slope 3, middle school students might abstract the equation (y – 2)/(x – 1) = 3. Noticing the 
regularity in the way terms cancel when expanding (x– 1)(x + 1), (x – 1)(x2 + x + 1), and (x – 1)(x3 + x2 
+ x + 1) might lead them to the general formula for the sum of a geometric series. As they work to solve a 
problem, mathematically proficient students maintain oversight of the process, while attending to the 
details. They continually evaluate the reasonableness of their intermediate results. 
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Mathematics Standards for High School 

The high school standards specify the mathematics that all students should study in order to be college 
and career ready. Additional mathematics that students should learn in order to take advanced courses 
such as calculus, advanced statistics, or discrete mathematics is indicated by (+), as in this example: 

(+) Represent complex numbers on the complex plane in rectangular and polar form (including real and 
imaginary numbers). 

All standards without a (+) symbol should be in the common mathematics curriculum for all college and 
career ready students. Standards without a (+) symbol may also appear in courses intended for all 
students. 

 

The high school standards are listed in conceptual categories: 

• Number and Quantity 
• Algebra 
• Functions 
• Modeling 
• Geometry 
• Statistics and Probability 

Conceptual categories portray a coherent view of high school mathematics; a student’s work with 
functions, for example, crosses a number of traditional course boundaries, potentially up through and 
including calculus. 

Modeling is best interpreted not as a collection of isolated topics but in relation to other standards. 
Making mathematical models is a Standard for Mathematical Practice, and specific modeling standards 
appear throughout the high school standards indicated by a star symbol (★). The star symbol sometimes 
appears on the heading for a group of standards; in that case, it should be understood to apply to all 
standards in that group. 

Mathematics | High School—Number and Quantity 

Numbers and Number Systems. During the years from kindergarten to eighth grade, students must 
repeatedly extend their conception of number. At first, “number” means “counting number”: 1, 2, 3... 
Soon after that, 0 is used to represent “none” and the whole numbers are formed by the counting numbers 
together with zero. The next extension is fractions. At first, fractions are barely numbers and tied strongly 
to pictorial representations. Yet by the time students understand division of fractions, they have a strong 
concept of fractions as numbers and have connected them, via their decimal representations, with the 
base-ten system used to represent the whole numbers. During middle school, fractions are augmented by 
negative fractions to form the rational numbers. In Grade 8, students extend this system once more, 
augmenting the rational numbers with the irrational numbers to form the real numbers. In high school, 
students will be exposed to yet another extension of number, when the real numbers are augmented by the 
imaginary numbers to form the complex numbers. 
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With each extension of number, the meanings of addition, subtraction, multiplication, and division are 
extended. In each new number system—integers, rational numbers, real numbers, and complex 
numbers—the four operations stay the same in two important ways: They have the commutative, 
associative, and distributive properties and their new meanings are consistent with their previous 
meanings. 

Extending the properties of whole-number exponents leads to new and productive notation. For example, 
properties of whole-number exponents suggest that (51/3)3 should be 5(1/3)3 = 51 = 5 and that 51/3 
should be the cube root of 5. 

Calculators, spreadsheets, and computer algebra systems can provide ways for students to become better 
acquainted with these new number systems and their notation. They can be used to generate data for 
numerical experiments, to help understand the workings of matrix, vector, and complex number algebra, 
and to experiment with non-integer exponents. 

Quantities. In real world problems, the answers are usually not numbers but quantities: numbers with 
units, which involves measurement. In their work in measurement up through Grade 8, students primarily 
measure commonly used attributes such as length, area, and volume. In high school, students encounter a 
wider variety of units in modeling, e.g., acceleration, currency conversions, derived quantities such as 
person-hours and heating degree days, social science rates such as per-capita income, and rates in 
everyday life such as points scored per game or batting averages. They also encounter novel situations in 
which they themselves must conceive the attributes of interest. For example, to find a good measure of 
overall highway safety, they might propose measures such as fatalities per year, fatalities per year per 
driver, or fatalities per vehicle-mile traveled. Such a conceptual process is sometimes called 
quantification. 

Quantification is important for science, as when surface area suddenly “stands out” as an important 
variable in evaporation. Quantification is also important for companies, which must conceptualize 
relevant attributes and create or choose suitable measures for them. 

Mathematics | High School—Algebra 

Expressions. An expression is a record of a computation with numbers, symbols that represent numbers, 
arithmetic operations, exponentiation, and, at more advanced levels, the operation of evaluating a 
function. Conventions about the use of parentheses and the order of operations assure that each expression 
is unambiguous. Creating an expression that describes a computation involving a general quantity 
requires the ability to express the computation in general terms, abstracting from specific instances. 

Reading an expression with comprehension involves analysis of its underlying structure. This may 
suggest a different but equivalent way of writing the expression that exhibits some different aspect of its 
meaning. For example, p + 0.05p can be interpreted as the addition of a 5% tax to a price p. Rewriting p + 
0.05p as 1.05p shows that adding a tax is the same as multiplying the price by a constant factor. 

Algebraic manipulations are governed by the properties of operations and exponents, and the conventions 
of algebraic notation. At times, an expression is the result of applying operations to simpler expressions. 
For example, p + 0.05p is the sum of the simpler expressions p and 0.05p. Viewing an expression as the 
result of operation on simpler expressions can sometimes clarify its underlying structure. 
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A spreadsheet or a computer algebra system (CAS) can be used to experiment with algebraic expressions, 
perform complicated algebraic manipulations, and understand how algebraic manipulations behave. 

Equations and inequalities. An equation is a statement of equality between two expressions, often 
viewed as a question asking for which values of the variables the expressions on either side are in fact 
equal. These values are the solutions to the equation. An identity, in contrast, is true for all values of the 
variables; identities are often developed by rewriting an expression in an equivalent form. 

The solutions of an equation in one variable form a set of numbers; the solutions of an equation in two 
variables form a set of ordered pairs of numbers, which can be plotted in the coordinate plane. Two or 
more equations and/or inequalities form a system. A solution for such a system must satisfy every 
equation and inequality in the system. 

An equation can often be solved by successively deducing from it one or more simpler equations. For 
example, one can add the same constant to both sides without changing the solutions, but squaring both 
sides might lead to extraneous solutions. Strategic competence in solving includes looking ahead for 
productive manipulations and anticipating the nature and number of solutions. 

Some equations have no solutions in a given number system, but have a solution in a larger system. For 
example, the solution of x + 1 = 0 is an integer, not a whole number; the solution of 2x + 1 = 0 is a 
rational number, not an integer; the solutions of x2 – 2 = 0 are real numbers, not rational numbers; and the 
solutions of x2 + 2 = 0 are complex numbers, not real numbers. 

The same solution techniques used to solve equations can be used to rearrange formulas. For example, the 
formula for the area of a trapezoid, A = ((b1+b2)/2)h, can be solved for h using the same deductive 
process. 

Inequalities can be solved by reasoning about the properties of inequality. Many, but not all, of the 
properties of equality continue to hold for inequalities and can be useful in solving them. 

Connections to Functions and Modeling. Expressions can define functions, and equivalent expressions 
define the same function. Asking when two functions have the same value for the same input leads to an 
equation; graphing the two functions allows for finding approximate solutions of the equation. Converting 
a verbal description to an equation, inequality, or system of these is an essential skill in modeling. 

 Mathematics | High School—Functions 

Functions describe situations where one quantity determines another. For example, the return on $10,000 
invested at an annualized percentage rate of 4.25% is a function of the length of time the money is 
invested. Because we continually make theories about dependencies between quantities in nature and 
society, functions are important tools in the construction of mathematical models. 

In school mathematics, functions usually have numerical inputs and outputs and are often defined by an 
algebraic expression. For example, the time in hours it takes for a car to drive 100 miles is a function of 
the car’s speed in miles per hour, v; the rule T(v) = 100/v expresses this relationship algebraically and 
defines a function whose name is T. 

The set of inputs to a function is called its domain. We often infer the domain to be all inputs for which 
the expression defining a function has a value, or for which the function makes sense in a given context. 
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A function can be described in various ways, such as by a graph (e.g., the trace of a seismograph); by a 
verbal rule, as in, “I’ll give you a state, you give me the capital city;” by an algebraic expression like f(x) 
= a + bx; or by a recursive rule. The graph of a function is often a useful way of visualizing the 
relationship of the function models, and manipulating a mathematical expression for a function can throw 
light on the function’s properties. 

Functions presented as expressions can model many important phenomena. Two important families of 
functions characterized by laws of growth are linear functions, which grow at a constant rate, and 
exponential functions, which grow at a constant percent rate. Linear functions with a constant term of 
zero describe proportional relationships. 

A graphing utility or a computer algebra system can be used to experiment with properties of these 
functions and their graphs and to build computational models of functions, including recursively defined 
functions. 

Connections to Expressions, Equations, Modeling, and Coordinates 

Determining an output value for a particular input involves evaluating an expression; finding inputs that 
yield a given output involves solving an equation. Questions about when two functions have the same 
value for the same input lead to equations, whose solutions can be visualized from the intersection of their 
graphs. Because functions describe relationships between quantities, they are frequently used in 
modeling. Sometimes functions are defined by a recursive process, which can be displayed effectively 
using a spreadsheet or other technology. 

Mathematics | High School—Modeling 

Modeling links classroom mathematics and statistics to everyday life, work, and decision-making. 
Modeling is the process of choosing and using appropriate mathematics and statistics to analyze 
empirical situations, to understand them better, and to improve decisions. Quantities and their 
relationships in physical, economic, public policy, social, and everyday situations can be modeled using 
mathematical and statistical methods. When making mathematical models, technology is valuable for 
varying assumptions, exploring consequences, and comparing predictions with data. 

A model can be very simple, such as writing total cost as a product of unit price and number bought, or 
using a geometric shape to describe a physical object like a coin. Even such simple models involve 
making choices. It is up to us whether to model a coin as a three-dimensional cylinder, or whether a two-
dimensional disk works well enough for our purposes. Other situations—modeling a delivery route, a 
production schedule, or a comparison of loan amortizations—need more elaborate models that use other 
tools from the mathematical sciences. Real-world situations are not organized and labeled for analysis; 
formulating tractable models, representing such models, and analyzing them is appropriately a creative 
process. Like every such process, this depends on acquired expertise as well as creativity. 

Some examples of such situations might include: 

• Estimating how much water and food is needed for emergency relief in a devastated city 
of 3 million people, and how it might be distributed. 

• Planning a table tennis tournament for 7 players at a club with 4 tables, where each player 
plays against each other player. 
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• Designing the layout of the stalls in a school fair so as to raise as much money as 
possible. 

• Analyzing stopping distance for a car. 
• Modeling savings account balance, bacterial colony growth, or investment growth. 
• Engaging in critical path analysis, e.g., applied to turnaround of an aircraft at an airport. 
• Analyzing risk in situations such as extreme sports, pandemics, and terrorism. 
• Relating population statistics to individual predictions. 

In situations like these, the models devised depend on a number of factors: How precise an answer do we 
want or need? What aspects of the situation do we most need to understand, control, or optimize? What 
resources of time and tools do we have? The range of models that we can create and analyze is also 
constrained by the limitations of our mathematical, statistical, and technical skills, and our ability to 
recognize significant variables and relationships among them. 

Diagrams of various kinds, spreadsheets and other technology, and algebra are powerful tools for 
understanding and solving problems drawn from different types of real-world situations. 

One of the insights provided by mathematical modeling is that essentially the same mathematical or 
statistical structure can sometimes model seemingly different situations. Models can also shed light on the 
mathematical structures themselves, for example, as when a model of bacterial growth makes more vivid 
the explosive growth of the exponential function. 

The basic modeling cycle is summarized in the diagram. It involves (1) identifying variables in the 
situation and selecting those that represent essential features, (2) formulating a model by creating 
and selecting geometric, graphical, tabular, algebraic, or statistical representations that describe 
relationships between the variables, (3) analyzing and performing operations on these relationships 
to draw conclusions, (4) interpreting the results of the mathematics in terms of the original 
situation, (5) validating the conclusions by comparing them with the situation, and then either 
improving the model or, if it is acceptable, (6) reporting on the conclusions and the reasoning 
behind them. Choices, assumptions, and approximations are present throughout this cycle. 

 

In descriptive modeling, a model simply describes the phenomena or summarizes them in a compact 
form. Graphs of observations are a familiar descriptive model— for example, graphs of global 
temperature and atmospheric CO2 over time. 

Analytic modeling seeks to explain data on the basis of deeper theoretical ideas, albeit with parameters 
that are empirically based; for example, exponential growth of bacterial colonies (until cut-off 
mechanisms such as pollution or starvation intervene) follows from a constant reproduction rate. 
Functions are an important tool for analyzing such problems. 
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Graphing utilities, spreadsheets, computer algebra systems, and dynamic geometry software are powerful 
tools that can be used to model purely mathematical phenomena (e.g., the behavior of polynomials) as 
well as physical phenomena. 

Modeling Standards: Modeling is best interpreted not as a collection of isolated topics but rather in 
relation to other standards. Making mathematical models is a Standard for Mathematical Practice, and 
specific modeling standards appear throughout the high school standards indicated by a star symbol (*). 

 

Mathematics | High School—Geometry 

An understanding of the attributes and relationships of geometric objects can be applied in diverse 
contexts—interpreting a schematic drawing, estimating the amount of wood needed to frame a sloping 
roof, rendering computer graphics, or designing a sewing pattern for the most efficient use of material. 

Although there are many types of geometry, school mathematics is devoted primarily to plane Euclidean 
geometry, studied both synthetically (without coordinates) and analytically (with coordinates). Euclidean 
geometry is characterized most importantly by the Parallel Postulate, that through a point not on a given 
line there is exactly one parallel line. (Spherical geometry, in contrast, has no parallel lines.) 

During high school, students begin to formalize their geometry experiences from elementary and middle 
school, using more precise definitions and developing careful proofs. Later in college some students 
develop Euclidean and other geometries carefully from a small set of axioms. 

The concepts of congruence, similarity, and symmetry can be understood from the perspective of 
geometric transformation. Fundamental are the rigid motions: translations, rotations, reflections, and 
combinations of these, all of which are here assumed to preserve distance and angles (and therefore 
shapes generally). Reflections and rotations each explain a particular type of symmetry, and the 
symmetries of an object offer insight into its attributes—as when the reflective symmetry of an isosceles 
triangle assures that its base angles are congruent. 

In the approach taken here, two geometric figures are defined to be congruent if there is a sequence of 
rigid motions that carries one onto the other. This is the principle of superposition. For triangles, 
congruence means the equality of all corresponding pairs of sides and all corresponding pairs of angles. 
During the middle grades, through experiences drawing triangles from given conditions, students notice 
ways to specify enough measures in a triangle to ensure that all triangles drawn with those measures are 
congruent. Once these triangle congruence criteria (ASA, SAS, and SSS) are established using rigid 
motions, they can be used to prove theorems about triangles, quadrilaterals, and other geometric figures. 

Similarity transformations (rigid motions followed by dilations) define similarity in the same way that 
rigid motions define congruence, thereby formalizing the similarity ideas of "same shape" and "scale 
factor" developed in the middle grades. These transformations lead to the criterion for triangle similarity 
that two pairs of corresponding angles are congruent. 

The definitions of sine, cosine, and tangent for acute angles are founded on right triangles and similarity, 
and, with the Pythagorean Theorem, are fundamental in many real-world and theoretical situations. The 
Pythagorean Theorem is generalized to non-right triangles by the Law of Cosines. Together, the Laws of 
Sines and Cosines embody the triangle congruence criteria for the cases where three pieces of information 
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suffice to completely solve a triangle. Furthermore, these laws yield two possible solutions in the 
ambiguous case, illustrating that Side-Side-Angle is not a congruence criterion. 

Analytic geometry connects algebra and geometry, resulting in powerful methods of analysis and problem 
solving. Just as the number line associates numbers with locations in one dimension, a pair of 
perpendicular axes associates pairs of numbers with locations in two dimensions. This correspondence 
between numerical coordinates and geometric points allows methods from algebra to be applied to 
geometry and vice versa. The solution set of an equation becomes a geometric curve, making 
visualization a tool for doing and understanding algebra. Geometric shapes can be described by equations, 
making algebraic manipulation into a tool for geometric understanding, modeling, and proof. Geometric 
transformations of the graphs of equations correspond to algebraic changes in their equations. 

Dynamic geometry environments provide students with experimental and modeling tools that allow them 
to investigate geometric phenomena in much the same way as computer algebra systems allow them to 
experiment with algebraic phenomena. 

Connections to Equations. The correspondence between numerical coordinates and geometric points 
allows methods from algebra to be applied to geometry and vice versa. The solution set of an equation 
becomes a geometric curve, making visualization a tool for doing and understanding algebra. Geometric 
shapes can be described by equations, making algebraic manipulation into a tool for geometric 
understanding, modeling, and proof. 
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The Real Number System 
Extend the properties of exponents to rational exponents. 

 

Quantities 
Reason quantitatively and use units to solve problems. 

 

Seeing Structure in Expressions 
Interpret the structure of expressions 
Write expressions in equivalent forms to solve problems. 

 
Arithmetic with Polynomials & Rational Expressions 

Rewrite rational expressions 
 

Creating Equations 
Create equations that describe numbers or relationships. 

 
Reasoning with Equations and Inequalities 

Understand solving equations as a process of reasoning and explain the reasoning. 
Solve equations and inequalities in one variable. 
Represent and solve equations and inequalities graphically. 

 
Interpreting Functions 

Understand the concept of a function and use function notation. 
Interpret functions that arise in applications in terms of the context. 
Analyze functions using different representations 

 
Building Functions 

Build a function that models a relationship between two quantities  
Build new functions from existing functions 

 
Linear, Quadratic and Exponential Models 

Construct and compare linear and exponential models and solve problems.  
Interpret expressions for functions in terms of the situation they model. 

 
Trigonometric Functions 

Model periodic phenomena with trigonometric functions 
 

Similarity, Right Triangles, & Trigonometry 
Apply trigonometry to general triangles. 

 
Modeling with Geometry 

Apply geometric concepts in modeling situations. 
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Mathematical Practices 
 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 
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Calculus 
 

COURSE OUTLINE: 
 
The following curriculum areas and instructional activities should be utilized during the course of study: 
 
Number and Quantity Overview 
 
N-RN – The Real Number System 
A. Extend the properties of exponents: 
Students Will: Suggested Activities 
 
1. Explain how the definition of the meaning of 

rational exponents follows from extending the 
properties of integer exponents to those values, 
allowing for a notation for radicals in terms of 
rational exponents. For example, we define 
51/3 to be the cube root of 5 because we want 
(51/3)3 = 5(1/3)3 to hold, so (51/3)3must equal 
5. 

2. Rewrite expressions involving radicals and 
rational exponents using the properties of 
exponents. 

 

 

 
N-Q – Quantities 
A. Reason quantitatively sand use units to solve problems: 
Students Will: Suggested Activities 
 
1. Use units as a way to understand problems and 

to guide the solution of multi-step problems; 
choose and interpret units consistently in 
formulas; choose and interpret the scale and 
the origin in graphs and data displays. 

2. Define appropriate quantities for the purpose 
of descriptive modeling. 

3. Choose a level of accuracy appropriate to 
limitations on measurement when reporting 
quantities. 

 

 
1. Analysis of a bouncing ball- 

Explorations TI-84 Plus TI-83 Plus 
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Algebra Overview 
 
 
A-SSE – Seeing Structure in Expressions 
A. Interpret the structure of expressions: 
Students Will: Suggested Activities 
 
1. Interpret expressions that represent a quantity 

in terms of its context.* 
 

 

A-SSE – Seeing Structure in Expressions 
B. Write expressions in equivalent forms to solve problems: 
Students Will: Suggested Activities 
 
3. Choose and produce an equivalent form of an 

expression to reveal and explain properties of 
the quantity represented by the expression.* 

 

 
1. Approaching limits- Explorations TI-84 

Plus TI-83 Plus 
2. Is there a limit to which side you can take- 

Explorations TI-84 Plus TI-83 Plus 
3. Investigating the Derivatives of Some 

Common Functions- Explorations TI-84 
Plus TI-83 Plus 

4. Exploring Infinite Series- Explorations 
TI-84 Plus TI-83 Plus 

 
 

A-APR – Arithmetic with Polynomials & Rational Expressions 
D. Rewrite rational expressions: 
Students Will: Suggested Activities 
 
1. Rewrite simple rational expressions in different 

forms; writea(x)/b(x) in the form q(x) + 
r(x)/b(x), where a(x), b(x), q(x), and r(x) are 
polynomials with the degree of r(x) less than 
the degree of b(x), using inspection, long 
division, or, for the more complicated 
examples, a computer algebra system. 

 

 
1. Fundamental Theorem of Calculus- 

Explorations TI-84 Plus TI-83 Plus 
 

 
A-CED – Creating Equations 
A. Create equations that describe numbers or relationships: 
Students Will: Suggested Activities 
 
1. Create equations and inequalities in one 

variable and use them to solve problems. 
Include equations arising from linear and 
quadratic functions, and simple rational and 

 
1. Move My way – A CBR Analysis of 

Rates of Change- Explorations TI-84 Plus 
TI-83 Plus 
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exponential functions. 
2. Create equations in two or more variables to 

represent relationships between quantities; 
graph equations on coordinate axes with labels 
and scales. 

3. Represent constraints by equations or 
inequalities, and by systems of equations 
and/or inequalities, and interpret solutions as 
viable or nonviable options in a modeling 
context. For example, represent inequalities 
describing nutritional and cost constraints on 
combinations of different foods. 

4. Rearrange formulas to highlight a quantity of 
interest, using the same reasoning as in solving 
equations. For example, rearrange Ohm's law 
V = IR 

 
 

A-REI – Reasoning with Equations & Inequalities 
A. Understand solving equations as a process of reasoning and explain the reasoning: 
Students Will: Suggested Activities 
 
2. Solve simple rational and radical equations in 

one variable, and give examples showing how 
extraneous solutions may arise. 

 

 

A-REI – Reasoning with Equations & Inequalities 
B. Solve equations and inequalities in one variable: 
Students Will: Suggested Activities 
 
3. Solve linear equations and inequalities in one 

variable, including equations with coefficients 
represented by letters. 

4. Solve quadratic equations in one variable. 
 

 

A-REI – Reasoning with Equations & Inequalities 
D. Represent and solve equations and inequalities graphically: 
Students Will: Suggested Activities 
 
10. Understand that the graph of an equation in 

two variables is the set of all its solutions 
plotted in the coordinate plane, often forming 
a curve (which could be a line). 

11. Explain why the x-coordinates of the points 
where the graphs of the equations y = f(x) and 
y = g(x) intersect are the solutions of the 

 
1. Move My way – A CBR Analysis of 

Rates of Change- Explorations TI-84 
Plus TI-83 Plus 

2. Analysis of a bouncing ball- Explorations 
TI-84 Plus TI-83 Plus 
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equation f(x) = g(x); find the solutions 
approximately, e.g., using technology to 
graph the functions, make tables of values, or 
find successive approximations. Include 
cases where f(x) and/org(x) are linear, 
polynomial, rational, absolute value, 

exponential, and logarithmic functions.* 
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Functions Overview 
 
 
F-IF – Interpreting Functions 
A. Understand the concept of a function and use function notation: 
Students Will: Suggested Activities 
 
1. Understand that a function from one set (called 

the domain) to another set (called the range) 
assigns to each element of the domain exactly 
one element of the range. If f is a function and x 
is an element of its domain, then f(x) denotes 
the output of corresponding to the input x. The 
graph of f is the graph of the equation y = f(x). 

2. Use function notation, evaluate functions for 
inputs in their domains, and interpret 
statements that use function notation in terms 
of a context. 

3. Recognize that sequences are functions, 
sometimes defined recursively, whose domain 
is a subset of the integers. For example, the 
Fibonacci sequence is defined recursively by 
f(0) = f(1) = 1, f(n+1) = f(n) + f(n-1) for n ≥ 1. 

 

 
1. Move My way – A CBR Analysis of 

Rates of Change- Explorations TI-84 Plus 
TI-83 Plus 

2. Graphing Relationships-Explorations TI-
84 Plus TI-83 Plus 

3. Exploring Infinite Series- Explorations 
TI-84 Plus TI-83 Plus 

 

F-IF – Interpreting Functions 
B. Interpret functions that arise in applications in terms of the context: 
Students Will: Suggested Activities 
 
4. For a function that models a relationship 

between two quantities, interpret key features 
of graphs and tables in terms of the quantities, 
and sketch graphs showing key features given a 
verbal description of the relationship. Key 
features include: intercepts; intervals where 
the function is increasing, decreasing, positive, 
or negative; relative maximums and minimums; 
symmetries; end behavior; and periodicity.* 

5. Relate the domain of a function to its graph 
and, where applicable, to the quantitative 
relationship it describes. For example, if the 
function h(n) gives the number of person-hours 
it takes to assemble n engines in a factory, then 
the positive integers would be an appropriate 
domain for the function.* 

6. Calculate and interpret the average rate of 

 
1. Graphs of functions and their derivatives-

Explorations TI-84 Plus TI-83 Plus 
2. Back and Forth – Analysis of Spring 

Motion-Explorations TI-84 Plus TI-83 
Plus 

3. Analysis of a bouncing ball- Explorations 
TI-84 Plus TI-83 Plus 
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change of a function (presented symbolically or 
as a table) over a specified interval. Estimate 
the rate of change from a graph.* 

 
F-IF – Interpreting Functions 
C. Analyze functions using different representations: 
Students Will: Suggested Activities 
 
7. Graph functions expressed symbolically and 

show key features of the graph, by hand in 
simple cases and using technology for more 
complicated cases.* 

a. Graph linear and quadratic 
functions and show intercepts, 
maxima, and minima. 

b. Graph square root, cube root, and 
piecewise-defined functions, 
including step functions and 
absolute value functions. 

c. Graph polynomial functions, 
identifying zeroes when suitable 
factorizations are available, and 
showing end behavior. 

d. Graph rational functions, 
identifying zeroes and asymptotes 
when suitable factorizations are 
available, and showing end 
behavior. 

e. Graph exponential and logarithmic 
functions, showing intercepts and 
end behavior, and trigonometric 
functions, showing period, midline, 
and amplitude. 

8. Write a function defined by an expression in 
different but equivalent forms to reveal and 
explain different properties of the function. 

a. Use the process of factoring and 
completing the square in a 
quadratic function to show zeroes, 
extreme values, and symmetry of 
the graph, and interpret these in 
terms of a context. 

b. Use the properties of exponents to 
interpret expressions for 

 
1. Approaching limits- Explorations TI-84 

Plus TI-83 Plus 
2. Is there a limit to which side you can 

take- Explorations TI-84 Plus TI-83 Plus 
3. Back and Forth – Analysis of Spring 

Motion-Explorations TI-84 Plus TI-83 
Plus 

4. Analysis of a bouncing ball- Explorations 
TI-84 Plus TI-83 Plus 

5. Investigating the Derivatives of Some 
Common Functions- Explorations TI-84 
Plus TI-83 Plus 
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exponential functions. For example, 
identify percent rate of change in 
functions such as y = (1.02)ᵗ, y = 
(0.97)ᵗ, y = (1.01)12ᵗ, y = (1.2)ᵗ/10, 
and classify them as representing 
exponential growth or decay. 

9. Compare properties of two functions each 
represented in a different way (algebraically, 
graphically, numerically in tables, or by 
verbaldescriptions). For example, given a 
graph of one quadratic function and an 
algebraic expression for another, say which 
has the larger maximum. 

 
 

F-BF – Building Functions 
A. Build a function that models a relationship between two quantities: 
Students Will: Suggested Activities 
 
1. Write a function that describes a relationship 

between two quantities.* 
a. Determine an explicit expression, a 

recursive process, or steps for 
calculation from a context. 

b. Combine standard function types 
using arithmetic operations. For 
example, build a function that 
models the temperature of a cooling 
body by adding a constant function 
to a decaying exponential, and 
relate these functions to the model. 

c. (+) Compose functions. For 
example, if T(y) is the temperature 
in the atmosphere as a function of 
height, and h(t) is the height of a 
weather balloon as a function of 
time, then T(h(t)) is the temperature 
at the location of the weather 
balloon as a function of time. 

2. Write arithmetic and geometric sequences 
both recursively and with an explicit formula, 
use them to model situations, and translate 
between the two forms.* 

 

 
1. Local Linearity, Differentiability, and 

Limits of Difference Quotients-
Explorations TI-84 Plus TI-83 Plus 

2. Back and Forth – Analysis of Spring 
Motion-Explorations TI-84 Plus TI-83 
Plus 

3. Analysis of a bouncing ball- Explorations 
TI-84 Plus TI-83 Plus 
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F-BF – Building Functions 
B. Build new functions from existing functions: 
Students Will: Suggested Activities 
 
3. Identify the effect on the graph of replacing f(x) 

by f(x) + k, k f(x),f(kx), and f(x + k) for 
specific values of k (both positive and 
negative); find the value of k given the graphs. 
Experiment with cases and illustrate an 
explanation of the effects on the graph using 
technology. Include recognizing even and odd 
functions from their graphs and algebraic 
expressions for them. 

4. Find inverse functions. 
a. Solve an equation of the form f(x) = 

c for a simple function f that has an 
inverse and write an  expression for 
the inverse.  For example, f(x) =2 
x3 or f(x) = x+1)/(x-1) for x ≠ 1. 

b. (+) Verify by composition that one 
function is the inverse of another. 

c. (+) Read values of an inverse 
function from a graph or a table, 
given that the function has an 
inverse. 

d. (+) Produce an invertible function 
from a non-invertible function by 
restricting the domain. 

5. Understand the inverse relationship between 
exponents and logarithms and use this 
relationship to solve problems involving 
logarithms and exponents. 

 

 

 
F-LE – Linear and Exponential Models 
A. Construct and compare linear, quadratic, and exponential models and solve problems: 
Students Will: Suggested Activities 
 
1. Distinguish between situations that can be 

modeled with linear functions and with 
exponential functions. 

a. Prove that linear functions grow by 
equal differences over equal 
intervals, and that exponential 

 
1. Approaching Limits- Explorations TI-84 

Plus TI-83 Plus 
2. Is there a limit to which side you can 

take- Explorations TI-84 Plus TI-83 Plus 
3. Investigating the Derivatives of Some 

Common Functions- Explorations TI-84 
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functions grow by equal factors 
over equal intervals. 

b. Recognize situations in which one 
quantity changes at a constant rate 
per unit interval relative to another. 

c. Recognize situations in which a 
quantity grows or decays by a 
constant percent rate per unit 
interval relative to another. 

4. Understand the inverse relationship between 
exponents and logarithms.  For exponential 
models, express as a logarithm the solution to 
abct = d where a, c, and d are numbers and the 
base b is 2, 10, or e; evaluate the logarithm 
using technology. 

 

Plus TI-83 Plus 
 

F-LE – Linear, Quadratic, & Exponential Models 
B. Interpret expressions for functions in terms of the situation they model: 
Students Will: Suggested Activities 
 
5. Interpret the parameters in a linear or 

exponential function in terms of a context. 
 

 
1. To infinity and Beyond!- Explorations TI-

84 Plus TI-83 Plus 
 

 
F-TF – Trigonometric Functions 
B. Model periodic phenomena with trigonometric functions: 
Students Will: Suggested Activities 
 
5. Choose trigonometric functions to model 

periodic phenomena with specified 
amplitude, frequency, and midline.* 

7. (+) Use inverse functions to solve 
trigonometric equations that arise in 
modeling contexts; evaluate the solutions 
using technology, and interpret them in 
terms of the context.* 

 

 
1. Back and Forth – Analysis of Spring 

Motion-Explorations TI-84 Plus TI-
83 Plus 

2. Analysis of a bouncing ball- Explorations 
TI-84 Plus TI-83 Plus 
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Geometry Overview 
 
 
G-SRT – Similarity, Right Triangles, & Trigonometry 
D. Apply trigonometry to general triangles: 
Students Will: Suggested Activities 
 
11. Understand and apply the Law of Sines and 

the Law of Cosines to find unknown 
measurements in right and non-right 
triangles (e.g., surveying problems, resultant 
forces). 

 

 
1. Investigating the Derivatives of Some 

Common Functions- Explorations TI-84 
Plus TI-83 Plus 

 

 
G-MG – Modeling with Geometry 
A. Applying geometric concepts in modeling situations: 
Students Will: Suggested Activities 
 
1. Use geometric shapes, their measures, and their 

properties to describe objects (e.g., modeling a 
tree trunk or a human torso as a cylinder).* 

3. Apply geometric methods to solve design 
problems (e.g., designing an object or structure 
to satisfy physical constraints or minimize cost; 
working with typographic grid systems based 
on ratios).* 
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Textbook Activities Suggested Activities 
 

Calculus: Graphical, Numerical, Algebraic 
4th edition – AP Edition 

 

 
• Chapter 1 Review Group explorations 
• Salt and Pepper Functions 
• Identify a function by its Properties 
• Exploring the Power Rule for Rational 

Powers 
• Thinking about Optimization 
• The Volume of a Right Circular Cone 
• Reading Slope Fields 
• The volume of a General Cone 
• Improper Integrals on a calculator 
• Odds & Evens 
• A Rose is a Rose is A Rose 

 
 

Calculus Activities Suggested Activities 
 

Explorations TI-84-Plus TI-83-Plus 
 

 
• Approaching limits 
• Is there a limit to which side you can 

take 
• To infinity and Beyond! 
• Graphical Consequences of Continuity 
• Average Rate of Change, Difference, 

Quotients, and Approximate 
Instantaneous Rate of Change 

• Local Linearity, Differentiability, and 
Limits of Difference Quotients 

• Graphs of functions and their 
derivatives 

• Move My way – A CBR Analysis of 
Rates of Change 

• Back and Forth – Analysis of Spring 
Motion 

• Analysis of a bouncing ball 
• Investigating the Derivatives of Some 

Common Functions 
• Graphing Relationships 
• Introduction to Slope Fields 
• Using slope fields 
• Approximating Integrals with Riemann 

Sums 
• Accumulation Functions 
• Fundamental Theorem of Calculus 
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• Exploring Infinite Series 
• Taylor Polynomials 
• Find my Match –Curve Sketching 

activity 
• Derivatives an Integrals of Exponential 

and Log Functions Valentine Puzzle 
• Evaluating Definite Integrals 
• Fundamental Theorem Examples 
• Limits Task Cards 
• Trig Limits Puzzle 
• Volume of Rotational Solids Puzzle 
• Calculus Review Bingo 
• Curve Sketching Packet 
• Derivative of a Point Hangman Game 
• Derivative of Trig Functions 
• Equations of Tangent Lines 
• Left and Right Hand Limits 
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21st Century Life and Career Skills Overview 
 

21st Century Life and Career Skills 
Career Ready Practices: 
 
All educators in all content areas should 
develop the following in their students: 

 
CRP1 Act as a responsible and contributing 
citizen and employee. 
CRP2 Apply appropriate academic and 
technical skills. 
CRP3 Attend to personal health and financial 
well-being. 
CRP4 Communicate clearly and effectively 
and with reason. 
CRP5 Consider the environmental, social and 
economic impacts of decisions. 
CRP6 Demonstrate creativity and innovation. 
CRP7 Employ valid and reliable research 
strategies. 
CRP8 Utilize critical thinking to make sense of 
problems and persevere in solving them. 
CRP9 Model integrity, ethical leadership and 
effective management. 
CRP10 Plan education and career paths 
aligned to personal goals. 
CRP11 Use technology to enhance 
productivity. 
CRP12 Work productively in teams while 
using cultural global competence. 
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9.1 Personal Financial Literacy 
Strand A – Income & Careers By the End of Grade 12: 
  

9.1.12.A.1 – Differentiate among the types of 
taxes and employee benefits. 
9.1.12.A.2 – Differentiate between taxable and 
nontaxable income. 
9.1.12.A.3 – Analyze the relationship between 
various careers and personal earning goals. 
9.1.12.A.4 – Identify a career goal and develop 
a plan and timetable for achieving it, including 
educational/training requirements, costs, and 
possible debt. 
9.1.12.A.5 – Analyze how the economic, 
social, and political conditions of a time period 
can affect the labor market. 
9.1.12.A.6 – Summarize the financial risks and 
benefits of entrepreneurship as a career choice. 
9.1.12.A.7 – Analyze and critique various 
sources of income and available resources (e.g., 
financial assets, property, and transfer 
payments) and how they may substitute for 
earned income. 
9.1.12.A.8 – Analyze different forms of 
currency and how currency is used to exchange 
goods and services. 
9.1.12.A.9 – Analyze how personal and 
cultural values impact spending and other 
financial decisions. 
9.1.12.A.10 – Demonstrate how exemptions 
and deductions can reduce taxable income.  
9.1.12.A.11 – Explain the relationship between 
government programs and taxation.  
9.1.12.A.12 – Explain how compulsory 
government programs (e.g., Social Security, 
Medicare) provide insurance against some loss 
of income and benefits to eligible recipients. 
9.1.12.A.13 – Analyze the impact of the 
collective bargaining process on benefits, 
income, and fair labor practice. 
 

Strand B – Money Management By the End of Grade 12: 
  

9.1.12.B.1 – Prioritize financial decisions by 
systematically considering alternatives and 
possible consequences. 
9.1.12.B.2 – Compare strategies for saving and 
investing and the factors that influence how 
much should be saved or invested to meet 
financial goals. 
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9.1.12.B.3 – Construct a plan to accumulate 
emergency “rainy day” funds. 
9.1.12.B.4 – Analyze how income and 
spending plans are affected by age, needs, and 
resources. 
9.1.12.B.5 – Analyze how changes in taxes, 
inflation, and personal circumstances can affect 
a personal budget. 
9.1.12.B.6 – Design and utilize a simulated 
budget to monitor progress of financial plans. 
9.1.12.B.7 – Explain the meaning of income 
tax, describe how it is calculated, and analyze 
its impact on one’s personal budget. 
9.1.12.B.8 – Describe and calculate interest and 
fees that are applied to various forms of 
spending, debt, and saving. 
9.1.12.B.9 – Research the types and 
characteristics of various financial 
organizations in the community (e.g., banks, 
credit unions, check-cashing stores, et. al.). 
9.1.12.B.10 – Develop a plan that uses the 
services of various financial institutions to 
meet personal and family financial goals. 
 

Strand C – Credit & Debt Management By the End of Grade 12: 
  

9.1.12.C.1 – Compare and contrast the 
financial benefits of different products and 
services offered by a variety of financial 
institutions. 
9.1.12.C.2 – Compare and compute interest and 
compound interest and develop an amortization 
table using business tools. 
9.1.12.C.3 – Compute and assess the 
accumulating effort of interest paid over time 
when using a variety of sources of credit. 
9.1.12.C.4 – Compare and contrast the 
advantages and disadvantages of various types 
of mortgages. 
9.1.12.C.5 – Analyze the information contained 
in a credit report and explain the importance of 
disputing inaccurate entries. 
9.1.12.C.6 – Explain how predictive modeling 
determines “credit scores”. 
9.1.12.C.7 – Analyze the rights and 
responsibilities of buyers and sellers under 
consumer protection laws. 
9.1.12.C.8 – Identify the types and 
characteristics of predatory lending practices 
(e.g., payday loans, car title loans, high risk 
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mortgages). 
9.1.12.C.9 – Evaluate the implications of 
personal and corporate bankruptcy for self and 
others. 
 

Strand D – Planning, Saving, & Investing By the End of Grade 12: 
  

9.1.12.D.1 – Calculate short- and long-term 
returns on various investments (e.g., stocks, 
bonds, mutual funds, IRAs, deferred pension 
plans, and so on). 
9.1.12.D.2 – Assess the impact of inflation on 
economic decisions and lifestyles. 
9.1.12.D.3 – Summarize how inventing builds 
wealth and assists in meeting long and short-
term financial goals. 
9.1.12.D.4 – Assess factors that influence 
financial planning. 
9.1.12.D.5 – Justify the use of savings and 
investment options to meet targeted goals. 
9.1.12.D.6 – Analyze processes and vehicles 
for buying and selling investments. 
9.1.12.D.7 – Explain the risk, return, and 
liquidity of various savings and investment 
alternatives. 
9.1.12.D.8 – Explain how government and 
independent financial services and products are 
used to achieve personal financial goals. 
9.1.12.D.9 – Relate savings and investment 
results to achievement of financial goals. 
9.1.12.D.10 – Differentiate among various 
investment products and savings vehicles and 
how to use them most effectively. 
9.1.12.D.11 – Assess the role of revenue-
generating assets as mechanisms for accruing 
and managing wealth. 
9.1.12.D.12 – Compare and contrast the past 
and present role of government in the financial 
industry and in the regulation of financial 
markets. 
9.1.12.D.13 – Determine the impact of various 
market events on stock market prices and on 
other savings and investments. 
9.1.12.D.14 – Evaluate how taxes affect the 
rate of return on savings and investments. 
9.1.12.D.15 – Analyze how savings, retirement 
plans, and other investment options help to 
shift current income for purposes of tax 
reporting and filing. 
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Strand E – Becoming a Critical Consumer By the End of Grade 12: 
  

9.1.12.E.1 – Evaluate the appropriateness of 
different types of monetary transacrtions (e.g., 
electronic transfer, check, certified check, 
money order, gift card, barter) for various 
situations. 
9.1.12.E.2 – Analyze and apply multiple 
sources of financial information when 
prioritizing financial decisions. 
9.1.12.E.3 – Determine how objective, 
accurate, and current financial information 
affects the prioritization of financial decisions. 
9.1.12.E.4 – Evaluate how media, bias, 
purpose, and validity affect the prioritization of 
consumer decisions and spending. 
9.1.12.E.5 – Evaluate business practices and 
their impact on individuals, families, and 
societies. 
9.1.12.E.6 – Evaluate written and verbal 
contracts for essential components and for 
obligations of the lender and borrower. 
9.1.12.E.7 – Apply specific consumer 
protection laws to the issues they address. 
9.1.12.E.8 – Relate consumer fraud, including 
online scams and theft of employee time and 
goods, to laws that protect consumers. 
9.1.12.E.9 – Determine when credit counseling 
is necessary and evaluate the resources 
available to assist consumers who wish to use 
it. 
9.1.12.E.10 – Determine reasons for the 
increase of identity theft worldwide and 
evaluate the extent to which victims of identity 
theft are successful in fully restoring their 
personal identities. 
 

Strand F – Civic Financial Responsibility By the End of Grade 12: 
  

9.1.12.F.1 – Relate a country’s economic 
system of production and consumption to 
building personal wealth and achieving societal 
responsibilities. 
9.1.12.F.2 – Assess the impact of emerging 
global economic events on financial planning. 
9.1.12.F.3 – Analyze how citizen decisions and 
actions can influence the use of economic 
resources to achieve societal goals and provide 
individual services. 
9.1.12.F.4 – Summarize the purpose and 
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importance of a will. 
9.1.12.F.5 – Compare and contrast the role of 
philanthropy, volunteer service, and charities in 
community development and quality of life in a 
variety of cultures. 
9.1.12.F.6 – Explain the concept and forms of 
taxation and justify the use of taxation to fund 
public activities and initiatives. 
 

Strand G – Insuring and Protecting By the End of Grade 12: 
  

9.1.12.G.1 – Analyze the risks and benefits in 
various financial situations. 
9.1.12.G.2 – Differentiate between property 
and liability insurance protection. 
9.1.12.G.3 – Compare the cost of various types 
of insurance (e.g., life, homeowners, motor 
vehicle) for the same product or service, given 
different liability limits and risk factors. 
9.1.12.G.4 – Evaluate individual and family 
needs for insurance protection using 
opportunity-cost analysis. 
9.1.12.G.5 – Differentiate the costs and 
benefits of renter’s and homeowner’s 
insurance. 
9.1.12.G.6 – Explain how to self-insure and 
how to determine when self-insurnace is 
appropriate. 
9.1.12.G.7 – Determine when and why it may 
be appropriate for the government to provide 
insurance coverage, rather than private 
industry. 
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9.2 Career Awareness, Exploration, and Preparation 
Strand C – Career Preparation By the End of Grade 12: 
  

9.2.12.C.1 – Review career goals and 
determine steps necessary for attainment. 
9.2.12.C.2 – Modify Personalized Student 
Learning Plans to support declared career 
goals. 
9.2.12.C.3 – Identify transferable career skills 
and design alternate career plans. 
9.2.12.C.4 – Analyze how economic conditions 
and societal changes influence employment 
trends and future education. 
9.2.12.C.5 – Research career opportunities in 
the United States and abroad that require 
knowledge of world languages and diverse 
cultures. 
9.2.12.C.6 – Investigate entrepreneurship 
opportunities as options for career planning and 
identify the knowledge, skills, abilities, and 
resources required for owning and managing a 
business. 
9.2.12.C.7 – Examine the professional, legal, 
and ethical responsibilities for both employers 
and employees in the global workplace. 
9.2.12.C.8 – Assess the impact of litigation and 
court decisions on employment laws and 
practices. 
9.2.12.C.9 – Analyze the correlation between 
personal and financial behavior and 
employability. 
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INSTRUCTIONAL STRATEGIES 
 

Strategies to Accommodate Gifted and Talented Students 
 

• Pair Gifted & Talented students with other students to spark dialogue and diverse viewpoints 
• Request Gifted & Talented students to model and verbalize processes used to perform creative 

problem-solving. 
• Invoke multiple intelligences and Bloom’s Revised Taxonomy in higher-ordered thinking skills in all 

areas of curriculum. 
• Vary instructional groupings. 
• Invoke real life problems that students can identify with. 
• Explore curriculum objectives in greater depth. 
• Provide ample examples. 
• Invoke technological resources. 
• Invoke multi-media resources. 

 
Strategies to Accommodate English Language Learners 

 

• Provide additional instructions. 
• Extend time for assignment completion. 
• Shorten assignments 
• Provide repeated reviews and drills using varied teaching strategies. 
• Read directions, text to students as needed. 
• Note taking assistance 
• Reading strategies (peer, guided, small group) 
• Provide outlines 
• Increase verbal response time/opportunity to respond orally. 
• Encourage student to verbalize steps needed to complete task to check understanding. 
• Have the students do hands-on activities. 
• Vary instructional grouping (individual, pair and small groups) 
• Pair ELL students with bilingual speakers. 
• Model and verbalize processes used to solve problems. 
• Use visual diagrams such as pictures, guess and check and/or tables. 
• Role-play and act out. 
• Be aware of differences in algorithms (Mathematics). 
 

Suggested activities to differentiate instruction 
 

• Incorporate flashcards, note outlines, review guides 
• Use different tactile materials for activities 
• Use picture/power point presentations to engage learners 
• Model appropriate behavior 
• Demonstrate what is expected 
• Break problems into smaller parts and outline possible solutions 
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• Tell the students what is expected before the task is given 
• Make sure the student is focused on the task at hand 
• Give multiple completion options for assignments. 
• Give students a choice of projects 
• Use partners and small groups 

 

MATERIALS/ENVIRONMENT 
 
• Use assignments, notebooks and prompts. 
• Help student keep a journal for reflections, review, questions 
• Underline key words/phrases in directions, charts, etc. 
• Use hands-on materials for concrete development. 

 
ASSESSMENTS 

 
• Modified tests 
• Modified test/alternative assessments Ex. True/False, fill in the blanks, matching, short essay. 
• Allow modifications of time, scheduling or administration of testing. 
• Read directions, test to students as needed. 
• Grade on effort, participation and improvement. 
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PROGRAM MODIFICATIONS & ADAPATIONS 
 

Modifications/Adaptations for General Education & Special Education Classes 
 
This list represents possible accommodation and modifications for students with special needs. Please refer to 
individual IEPs for student specific accommodations and modifications. 
Environment: 
□ Preferential Seating □ Clear Work Area □ Other (specify) 

Material/Books/Equipment: 
□ Alternate Text □ Consumable Workbooks □ Modified Worksheets □ Calculator 
□ Tape Recorder □ Supplementary Visuals □ Large Print Text □ Manipulatives 
□ Spell Check □ Access to computer □ Assistive Device: (specify) _________________ 
□ Other: (specify)    

Instructional Strategies: 
□ Check Work in Progress □ Immediate Feedback □ Pre-teach Content □ Extra Drill/Practice 
□ Review Sessions □ Have Student Restate Info □ Review Directions □ Use Manipulatives 
□ Modified Content □ Provide Lecture Notes/Outline   □ Assign Study Partner □ Monitor Assignments 
□ Provide Models □ Computer Assisted Instruction   □ Repeat Instructions □ Multi-Sensory Approach 
□Highlight Key Words □ Oral Reminders □ Display Key Vocab □ Visual Reinforcement 
□ Pictures/Charts □ Visual Reminders □ Mimed Clues/Gestures  □ Concrete Examples 
□ Use Mnemonics □ Personalized Examples □ Number Line □ Use Vocab Word Bank 
□ Support Auditory Presentations with Visuals □ Other: (specify) ______________________ 

Organization: 
□ Provide Study Outlines □ Desktop List of Tasks □ List Sequential Steps □ Post Routines 
□ Post Assignments □ Give One Paper at a Time □ Folders to Hold Work □ Pencil Box for Tools 
□ Pocket Folder for Work □ Assignment Pad □ Daily Assignment List □ Daily Homework List 
□ Worksheet Format □ Extra Space for Work □ Assign Partner 
□ Assistive Device:_______________________________ □ Other: (specify) __________________________ 
Tests/Quizzes/Time: 
□ Prior Notice of Test □ Preview Test Procedures □ Test Study Guides □ Simplify Test Wording 
□ Oral Testing □ Shortened Tasks □ Limited Multiple Choice □ Hands-on Projects 
□ Reduced Reading □ Alternative Tests □ Objective Tests □ Extra Credit Options 
□ Extra Time-Written Work   □ Extra Time-Tests □ Extra Time-Projects □ Extra Response Time 
□ Modified Tests □ Test Read □ Pace Long Term Projects □ On Computer 
□ Rephrase Test Questions/Directions □ Other:__________________________________ 

Grading: 
□ No Spelling Penalty □ No Handwriting Penalty □ Grade Effort + Work □ Grade Improvement 
□ Course Credit □ Base Grade on IEP □ Base Grade on Ability □ Modify Grades 
□Pass/Fail □ Audit Course □ Other: (specify)___________________________ 

Behavior Management/Support: 
□ Daily Feedback to Student □ Chart Progress □ Behavior Contract □ Positive Reinforcement 
□ Collect Baseline Data □  Parent/Guardian Sign Homework  □ Set/Post Class Rules  □ Parent sign Behavior  Chart 
□ Cue Expected Behavior □ Structure Transitions □ Break Between Tasks □ Proximity/Touch Control 
□ Contingency Plan □ Time Out from Positive Reinforcement 
□ Other: (specify) ___________________________________ 
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Calculus 
 

PROFICIENCY LEVELS 
 

This curriculum is appropriate for all students in High School Calculus. 
 

METHODS OF ASSESSMENT 
 

Student progress and achievements are assessed through a variety of formal methods of assessment 
that include, but are not limited to, the following: 

 
Formal 

 
1. Teacher-created worksheets/tests/quizzes 
2. Worksheets from publishers 
3. Assessment checklists 
4. Work samples 
5. District Created Assessment 

 
Informal 

 
1. Small group and class discussions 
2. Class participation 
3. Cooperative group work 
4. Projects 
5. Teacher observation 
6. Reading, writing, listening and speaking activities/tasks 
7. Journal 
8. Labs 

 
Teacher/Curriculum Assessment 

 
This is a living document. Teachers are encouraged to make suggestions for improving and 
changing the curriculum to the Director of Curriculum on an ongoing basis. 
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RESOURCES 
 

A. Guest Speakers 
 

Teachers are encouraged to contact community groups, parents and organizations to obtain 
speakers to enhance the curriculum with the approval of the administration. 

 
B. Technology 

 
Students shall use computers for independent review, research, and enrichment. Teachers 
shall also use appropriate technology to enhance their lessons. The following are some 
suggested websites. 

 
www.pearsonsuccess.net 
www.mathxl.com 
www.khanacademy.org 
www.kutasoftware.com 
https://njctl.org/courses/math/ 
http://illuminations.nctm.org 
www.discovery.com 
www.scilinks.org 
http://ublib.buffalo.edu/libraries/projects/cases/ubcase.htm#evobio 
www.education.ti.com 

 
 

C. Supplies and Materials 
 

• Technology- computer, internet, digital projector 
• Lab Equipment- Microscope & supplies, Forensic Science Crime Kits & supplies 
• Video equipment 
• Trade books for classroom library/instruction 
• Notebooks 
• Craft supplies-Markers, colored pencils, crayons, variety of paper, scissors 
• Journals 

 
D. Textbooks 

 
 

E. Supplemental Material 
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METHODOLOGIES 
 

A wide variety of methodologies will be used. The following are suggestions, not limitations, as to how 
the curriculum may be implemented and facilitated: 

 
• Print rich environment 
• Whole class instruction 
• Small group instruction 
• Guided reading in the content area 
• Cooperative learning groups 
• Individual assignments 
• Technology-aided instruction 
• Laboratory investigations 

 
ENRICHMENT ACTIVITIES 

 
Students will be provided with many enrichment learning activities through the year.  The following are 
suggestions, not limitations: 

 
• Projects 
• Guest Speakers 
• Field Trips 
• Supplemental laboratory experiments 
• Film Viewing and Reflection 

 

PROFESSIONAL DEVELOPMENT 
 

Teachers shall continue to improve their expertise by participating in a variety of professional 
development opportunities made available by the Board of Education and other organizations. 

 
INTERDISCIPLINARY INSTRUCTION 

 
The above curriculum has numerous possibilities for interdisciplinary connections. These  content areas 
can be connected with Visual and Performing Arts, comprehensive Health and Physical Education, 
Mathematics, Social Studies and Technology and Career Education. 

  



Adopted	 Page	39	

Scope and Sequence 
 

The following is a brief outline of course content to be covered. Each unit will include textbook reading, 
PowerPoint Notes, lab activities, related video, teacher demonstration, and other appropriate activities. 

 
 

Month Textbook 
Reference 

Unit Name Timeframe 

 
September  

 
Chapter 1 

 
Prerequisites for Calculus 

 
2 weeks 

 Chapter 2 Limits & Continuity 3.5 weeks 

October Chapter 3 Derivatives 4 weeks 

November  Chapter 4 More Derivatives 3.5 weeks 

December  Chapter 5 Applications of Derivatives 3 weeks 

January  Chapter 6 The Definite Integral 3 weeks 

 
February  

 
Chapter 7 

 
Differential Equations & 

 
3 weeks 

  Mathematical Modeling  

 Chapter 8 Applications of Definite Integrals 3 weeks 

 
March 

 
Chapter 9 

 
Sequence, L’Hoptial’s Rule 

 
2 week 

  And Improper Integrals  

April   AP Practice Testing 3 weeks 

 
May  

 
Chapter 10 

 
An Introduction to Calculus: 

 
3 weeks 

  Limits, Derivatives, and 
Integrals 

 

June Chapter 11 Parametric, Vector, & 1 weeks 
  Polar Functions  
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Differentiation/Accommodations/Modifications 

Gifted and Talented English Language Learners Students with Disabilities Students at Risk of School Failure 

(content, process, product and learning 
environment) 

 

Extension Activities 

 

Conduct research and provide presentation 
of cultural topics. 
   
Design surveys to generate and analyze 
data to be used in discussion. 
 

Debate topics of interest / cultural 
importance. 
 

Authentic listening and reading sources 
that provide data and support for speaking 
and writing prompts. 
 

Exploration of art and/or artists to 
understand society and history.   

 

Implement RAFT Activities as they 
pertain to the types / modes of 

Modifications for Classroom 

 

Modifications for 
Homework/Assignments 

 

Modified Assignments 

Native Language Translation (peer, online 
assistive technology, translation device, 
bilingual dictionary) 

Extended time for assignment completion 
as needed 

Highlight key vocabulary 

Use graphic organizers 

(appropriate accommodations, instructional 
adaptations, and/or modifications as determined by 
the IEP or 504 team) 

 

Modifications for Classroom 
Pair visual prompts with verbal 
presentations 

 

Ask students to restate information, 
directions, and assignments. 

 

Repetition and practice 

 

Model skills / techniques to be mastered.    

 

Extended time to complete class work  

 
Provide copy of classnotes   
 

Preferential seating to be mutually 
determined by the student and teacher 

Modifications for Classroom 
Pair visual prompts with verbal 
presentations 

 

Ask students to restate information, 
directions, and assignments. 

 

Repetition and practice 

 

Model skills / techniques to be mastered.    

 

Extended time to complete class work  

 
Provide copy of classnotes   
 

Preferential seating to be mutually 
determined by the student and teacher 
 

Student may request to use a computer to 
complete assignments. 
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communication (role, audience, format, 
topic).   

 

Anchor Activities  
 

Use of Higher Level Questioning 
Techniques 

 

Provide assessments at a higher level of 
thinking 

 

 

Student may request to use a computer to 
complete assignments. 
 

Establish expectations for correct spelling 
on assignments.  

 

Extra textbooks for home. 
 

Student may request books on tape / CD / 
digital media, as available and appropriate.   

 

Assign a peer helper in the class setting 
 

Provide oral reminders and check student 
work during independent work time 

 

Assist student with long and short term 
planning of assignments 

 

Encourage student to proofread 
assignments and tests 
 

Establish expectations for correct spelling 
on assignments.  

 

Extra textbooks for home. 
 

Student may request books on tape / CD / 
digital media, as available and appropriate.   

 

Assign a peer helper in the class setting 
 

Provide oral reminders and check student 
work during independent work time 

 

Assist student with long and short term 
planning of assignments 

 

Encourage student to proofread 
assignments and tests 
 

Provide regular parent/ school 
communication 

 

Teachers will check/sign student agenda 
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Provide regular parent/ school 
communication 

 

Teachers will check/sign student agenda 
daily 

 

Student requires use of other assistive 
technology device 
 

Modifications for Homework and 
Assignments 
Extended time to complete assignments. 

 
Student requires more complex 
assignments to be broken up and 
explained in smaller units, with work to be 
submitted in phases. 
 

Provide the student with clearly stated 
(written) expectations and grading criteria 
for assignments.  

Implement RAFT activities as they pertain 
to the types / modes of communication 
(role, audience, format, topic). 
 
Modifications for Assessments 
Extended time on classroom tests and 

daily 

 

Student requires use of other assistive 
technology device 
 

Modifications for Homework and 
Assignments 
Extended time to complete assignments. 

 
Student requires more complex 
assignments to be broken up and 
explained in smaller units, with work to be 
submitted in phases. 
 

Provide the student with clearly stated 
(written) expectations and grading criteria 
for assignments.  

Implement RAFT activities as they pertain 
to the types / modes of communication 
(role, audience, format, topic). 
 
Modifications for Assessments 
Extended time on classroom tests and 
quizzes. 

 
Student may take/complete tests in an 
alternate setting as needed. 
 



Curriculum	Addendum:	Mathematics	-	Calculus	

Grade	Band:	Grade	11-12	

Adopted	 	 	 	 	 	 											Page	43	

quizzes. 

 
Student may take/complete tests in an 
alternate setting as needed. 
 

Restate, reread, and clarify 
directions/questions 
 

Distribute study guide for classroom tests. 
 

Establish procedures for accommodations 
/ modifications for assessments.  

Restate, reread, and clarify 
directions/questions 
 

Distribute study guide for classroom tests. 
 

Establish procedures for accommodations 
/ modifications for assessments.  
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