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adv.S.2.3  Plan, analyze, and conduct an experiment; describe characteristics and 
components of a well-designed and well-conducted experiment; explore 
various methods of experimental designs; and associated sources of bias 
and confounding. 

 
adv.S.2.4  Explore the generalizability of results and types of conclusions that can be 

drawn from observational studies, experiments, and surveys.  Understand 
when each method is most appropriate, and explain the differences 
between the three methods. 

 
 
adv.S.3   Anticipating Patterns: Understand how probability can be applied as a tool 

used for anticipating what the distribution of data should look like under 
a given model. 

 
adv.S.3.1  Analyze probability by exploring such topics as “Law of Large Numbers,” 

addition and multiplication rule, conditional probability and independence, 
discrete random variables and their probability distributions, simulations of 
random behavior and mean, standard deviation, and learn how to select 
appropriate linear transformations of a random variable. 

 
adv.S.3.2  Explore the independence versus dependence of two random variables.  

Determine the mean and standard deviation for sum or difference of 
independent random variables.  

 
adv.S.3.3 Analyze the properties of the normal distribution; use tables of the normal 

distribution; and explore a normal distribution as a model for 
measurements. 

 
adv.S.3.4  Explore sampling distributions to include: sampling distribution of a sample 

of proportion and mean; Binomial Distribution and Geometric Distribution;  
applying the Central Limit Theorem; investigating sampling distributions of 
a difference between two independent sample proportions and means; 
simulating a sampling distribution and; applying t-distributions and Chi-
square distributions to the analysis of samples. 

 
 
adv.S.4   Statistical Inference: Estimate population parameters and test hypotheses.  
 
adv.S.4.1 Investigate the following: estimating population parameters, margins of 

error, confidence intervals, and properties of point estimators. 
 
adv.S.4.2  Explain the logic, meaning, and properties of confidence intervals and 

meaning of confidence levels.  Apply this understanding to large sample 
confidence intervals for a: proportion, difference between two proportions, 
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mean, difference between two means, and slope of a least-squares 
regression line. 

 
adv.S.4.3  Explain the logic of significance testing, null and alternative hypotheses; p-

values; one-and two-sided tests; concepts of Type I and Type II errors; 
concept of power. 

adv.S.4.4  Apply various large sample tests for a proportion – i.e. difference between 
two proportions, mean, difference between two means, Chi-square test, 
and slope of a least squares regression line. 

 
adv.S.4.5 Understand how to read the results of a regression, and use this to make 

predictions of future events with a stated confidence.  
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Advanced Knowledge and Skills  
For High School Mathematics 

Calculus 
 
It is essential that the advanced knowledge and skills for high school mathematics 
be addressed in instructional contexts that promote problem solving, reasoning, 
communication, making connections, designing and analyzing representations, 
and reflecting on solutions.  
 
 
C.1   Functions, Graphs, and Limits: Apply the concepts of limits, asymptotic and 

unbounded behavior and continuity to functions. 
 
C.1.1  Define and apply the properties of limits of functions. 
 
C.1.2 Investigate asymptotic and unbounded behavior in functions. 
 
C.1.3  Use limits to define continuity and determine if a function is continuous. 
 
 
C.2   Derivatives: Analyze, calculate and apply the concept of a derivative. 
 
C.2.1  Investigate derivatives presented in numerical, graphic and various analytic 

contexts. 
 
C.2.2 Investigate and apply the concepts of ff ′,  and f ′′ to describe the 

characteristics of a function and its graph. 
 
C.2.3 Apply derivatives to solve problems in various applications including distance, 

velocity, and acceleration and optimization problems. 
 
C.2.4  Apply formulas to find derivatives both implicitly and explicitly, including using 

the product, quotient and chain rules. 
 
 
C.3   Integrals: Analyze, calculate and apply the concept of an integral using. 
 
C.3.1 Explore Riemann sums and other approximation techniques and apply them 

to approximate definite integrals. 
 
C.3.2 Identify and use the properties of integrals. 
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C.3.3 Use the Fundamental Theorem of Calculus to evaluate definite integrals and 
represent a particular anti-derivative. 

 
C.3.4 Find anti-derivatives directly from derivatives of basic functions and by the  

method of u-substitution. 
 
C.3.5 Use integrals to evaluate volumes of revolution and volumes of known cross-

sections. 
 
C.3.6  Use initial conditions with separable differential equations to solve for specific 

anti-derivatives.   
 
C.3.7 Use differential equations to produce slope fields and solve for specific 

equations using initial conditions. 
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National Council of Teachers of Mathematics (NCTM) Process Standards: 
Definitions and Alignment to the Apply Math Essential Skill 

 
NCTM has described process standards which facilitate the acquisition of mathematics 
content knowledge. These process standards: problem solving, reasoning, 
communication, making connections, and designing and analyzing representations, are 
essential to the implementation of the high school mathematics standards. They should 
be part of the instruction and assessment of the content standards. In addition, the 
NCTM recommends students reflect on their solutions. The table below defines the 
process standards and demonstrates their alignment to Oregon’s “Apply Math” essential 
skill. 
 
NCTM 
Process 
Standard 

Definition Alignment to the Oregon Apply 
Math Essential Skill 

Problem 
Solving  
 

Build new mathematical knowledge 
through problem solving. 
 
Solve problems that arise in mathematics 
and in other contexts. 
 
Apply and adapt a variety of appropriate 
strategies to solve problems. 
 
Monitor and reflect on the process of 
mathematical problem solving. 

Interpret a situation and apply workable 
mathematical concepts and strategies 
using appropriate technologies where 
applicable. 

Reasoning and 
Proof  
 

Recognize reasoning and proof as 
fundamental aspects of mathematics. 
 
Make and investigate mathematical 
conjectures. 
 
Develop and evaluate mathematical 
arguments and proofs. 
 
Select and use various types of reasoning 
and methods of proof. 

Communicate and defend the verified 
process and solution using pictures, 
symbols, models, narrative, or other 
methods. 

Communication  
 
 

Organize and consolidate mathematical 
thinking through communication. 
 
Communicate mathematical thinking 
coherently and clearly to peers, teachers, 
and others. 
 
Analyze and evaluate the mathematical 
thinking and strategies of others. 
 
Use the language of mathematics to 
express mathematical ideas precisely. 

 

Communicate and defend the verified 
process and solution using pictures, 
symbols, models, narrative, or other 
methods. 
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NCTM 
Process 
Standard 

Definition Alignment to the Oregon Apply 
Math Essential Skill 

Connections  

Recognize and use connections among 
mathematical ideas. 
 
Understand how mathematical ideas 
interconnect and build on one another to 
produce a coherent whole. 
 
Recognize and apply mathematics in 
contexts outside of mathematics. 

Interpret a situation and apply workable 
mathematical concepts and strategies 
using appropriate technologies where 
applicable. 

Representation  
 

Create and use representations to 
organize, record, and communicate 
mathematical ideas. 
 
Select, apply, and translate among 
mathematical representations to solve 
problems. 
  
Use representations to model and 
interpret physical, social, and 
mathematical phenomena. 

Produce evidence such as graphs, data, 
or mathematical models to obtain and 
verify a solution. 

 
 
In addition to the processes defined above, high school students in Oregon will 
also be expected to: 
 
Additional 
Expectation 

NCTM Definition 
 

Alignment to the Oregon Apply 
Math Essential Skill 

Reflect on 
one’s solution 

Interpret a solution within the context of a 
problem 
 
Check the reasonableness of solutions 
 
Justify or validate a solution 
 
Generalize a solution 
 

Communicate and defend the verified 
process and solution using pictures, 
symbols, models, narrative, or other 
methods. 
 
Produce evidence such as graphs, data, 
or mathematical models to obtain and 
verify a solution. 

 
 
 
 
 


