
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Student: _________________________________________________________________          Date:_____________________________ Algebra I 

Concept Skills Checklist 
Aligned with Common Core State Standards 

Number and Quantity 
 

N.RN. Real Number System 
N.RN.A. Extend the properties of exponents to rational exponents 

N.RN.B. Use properties of relational and irrational numbers 

 

N.Q. Quantities (Modeling) 
N.Q.A. Reason quantitatively and use units to solve problems 

 

Properties of Exponents 
Rational and Radical Exponents 

___ Define base, exponent, radical, root, cube, square root,  
       radical notation, and rational exponent. 
___ Identify and use the properties of exponents to simplify and  
       transform expressions for exponential function (Zero  
       Exponent, Negative Exponent, Product of Powers, Quotient  
       of Powers, Power of a Product, Power of a Quotient, Power  
       of a Power). 
___ Extend the properties of exponents to justify a solution 

      (ex:  (5
1

2)2 = 5). 
___ Show that a fractional exponent can be expressed as a  
        radical or a root (ex:  an exponent of 1/3 is equivalent to a   
        cube root, and exponent of ¼ is equivalent to a fourth root). 
___ Apply the numerator of the exponent as the base’s power  
       and  the denominator of the exponent as the order of the root  
       deriving to the Rational Exponent Property. 
___ Rewrite expressions involving radicals and rational exponents  
       using the properties of exponents. 
___ Apply the Exponent Properties to solve various rational and  
       radical exponent problems and real-world situations such as  
       growth and decay. 

 

Properties of Rational and Irrational Numbers 
___ Identify the properties of Real Numbers (Communicative  
       Properties of Addition & Multiplication, Associate Properties  
       of Addition & Multiplication, Identity Properties of Addition,  
       Multiplication, Zero Property of Multiplication, Inverse  
       Multiplication). 
___ Apply the properties of real numbers to find the sums,  
       differences, products, and quotients of real numbers. 
___ Define the properties of rational & irrational numbers. 
___ Simplify rational expressions. 
___ Use properties of rational numbers to solve rational  
       expressions (addition, subtraction, multiplication, division and  
       inverse variations). 
___ Explain the sum/product of two rational numbers is rational. 
___ Explain the sum of a rational number and irrational number is  
       irrational. 
___ Explain the product of a nonzero rational number and an  
       irrational number is irrational. 
___ Categorize, graph, and compare rational numbers. 
___Apply the proprieties of rational expression to solve real- 
      world problems.    

Reason Quantitatively 
(Rates, Units, Ratios, Proportions) 

___ Use context cues to define terms used to solve problems  
       relating to units. 
___ Interpret units as a way to understand problems and to  
        guide the solutions. 
___ Identify and calculate unit rates & unit conversions. 
___ Identify and apply the Properties of Proportions to solve  
       problems.  
___ Use proportions to find measurements of similar figures,  
       missing lengths in similar figures and scale drawings. 
___ Identify and calculate ratios and proportions. 
___ Use proportions to find the percent of change and  
       the percent error. 
___ Define appropriate quantities for the purpose of descriptive  
       modeling. 
___ Choose a level of accuracy appropriate to limitations on  
       measurement when reporting quantities. 
___ Apply various concepts to solve world problems with real- 
       world situations. 
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Algebra 
 

A,SSE. Seeing Structure in Expression 
A.SSE.A Interpret the structure of expressions. 

A.SSE.B. Write expressions in equivalent forms to solve problems. 

 

A.APR. Arithmetic with Polynomials and Rational Expressions 
A.APR.A. Perform arithmetic operations on polynomials. 

 

         

___ Define, recognize, and interpret different parts of expressions and  

       explain their meaning within context of problems (quantity,  

      algebraic expressions, numerical expressions, simplify, terms,  

      factors, coefficients, variables, functions and graphs).  

___ Model relationships of algebraic expressions  

___ Evaluate Expressions by combining like terms. 

___ Apply the Order of Operations when simplifying expressions. 

___ Apply the property of exponents when using the distributive  

       property.  

___ Use the structure of an expression to identify ways to rewrite  

       them in equivalent forms such as combining like terms or  

       factoring.  (ex:𝑥4 − 𝑦4 𝑎𝑠 (𝑥2)2) recognizing the difference of  

      squares that can be factored as (𝑥2 − 𝑦2)(𝑥2 + 𝑦2). 

___ Model relationships of algebraic expressions to solve word  

       problems and real-world problems. 

___ Develop function rules that describe the relationship between  

       quantities in a function. 

 
 

___ Explain the properties of the quantity represented by the  

       quadratic expression. 

___ Explain the connection between the factored form of a quadratic  

       expression and the zeros of the function if defines 

___ Factor a quadratic expression to produce an equivalent form of  

       the original expression. 

___ Choose and produce an equivalent form of an expression to  

       reveal and explain properties of the quantity represented by the  

       expression. 

___ Explain the properties of the quantity or quantities represented by  

       the transformed exponential expression. 

___ Use the properties of exponents to simply expressions. 

___ Use the properties of exponents to transform expressions for  
       exponential functions (ex: finding an equivalent monthly interest  
       rate when given the annual percent rate). 

___ Define closure as it relates to polynomials, proofing that  

       polynomials are closed under the operation of addition,  

       subtraction, and multiplication. 

___ Use context cues to understand key terminology relating  

        to polynomials 

___ Classify polynomials relative to their degree and terms. 

___ Simplify polynomials: 
𝑎2− 𝑏2

𝑎+𝑏
 

___ Expand and Simplify polynomials: 

         (𝑥3 + 3𝑋2 − 2𝑥 + 5)(𝑥 − 7)  

___ Apply the following arithmetic operations to polynomials: 

      ___ Addition 

      ___ Subtraction 

      ___ Multiply using distributive property  

      ___ Multiply using FOIL 

      ___ Multiply polynomials involving special cases (square  

            of a binomial and difference of square). 

___ Factor polynomials with four terms by grouping. 

___ Write an expression for a real-world problem to find the  

       area of an item (combining polynomials/using terms to 

       represent values) and Explain the reasoning used to find  

       the expression. 

 

 

 

Equivalent Forms of Expressions Polynomials 

 

Expressions 



 

Creating Equations  

___ Use context cues to define terms relating to linear & non-linear  

       equations & graphs, function equations & graphs (linear, non- 

      linear, function, equation, expression, variable, term, coefficient,  

       equality, graph, axis, intercepts, rate of change, slope, ect.). 

___ Identify quantities that should be represented by distinct  

       variables and describe what quantities the variables represent. 

___ Identify and justify which quantities are dependent and  

       independent of one another. 

___ Use equations, lines, and graphs to describe the relationship  

       between quantities in real-world problems. 

___ Create various equations in one variable to solve problems and  

       model real-world problems  

___ Identify and define the properties of inequalities (same sense,  

       opposite sense, conditional inequalities, absolute inequalities,  

         <,>,≤,≥). 

___ Create various inequalities in one variable to solve problems  

        and model real-world situations. 

___ Apply the properties of literal and absolute value to model and  

       solve various types of equations. 

___ Write equations of lines using various forms of linear and  

       nonlinear equations.  

___ Write and identify equations of lines that are parallel or  

       perpendicular to a given line. 

___ Graph one or more created equations and use appropriate  

       labels and scales. 

___ Create at least two equations with two or more variables to  

       represent relationships between quantities in word problems  

       and real-world situations. 

___ Graph equations with two variables appropriately, then  

       describe and justify the outcome. 

 

 

Solving Equations 

___ Know that solving an equation means that the equation  

       remains balanced during each step. 

___ Identify and apply the properties of equality to solve the  

       following types of equations and explain each step. 

       ___ one-step equations 

       ___ two-step equations 

       ___ equations with variables on both sides 

       ___ literal equations and formulas (model with finding  

              perimeter, area, volume) 

___ Recall the rules of exponents and solve radical and rational  

       equations with one variable. 

___ Explain an extraneous solution 

___ Solve rational and radical equations and provide examples  
       showing how extraneous solutions may arise. 
Solving Inequalities  

___Understand the properties of inequalities 

___ Identify the properties of rational coefficients and explain the  

       effects that they have on the inequality symbol and use this to  

       find the solution set. 

___ Solve and graph inequalities using addition and/or  

       subtraction. 

___ Solve and graph inequalities using multiplication and/or  

       division. 

___ Model multi-step inequalities. 

___ Solve and graph multistep inequalities. 

___ Solve and graph absolute value inequalities. 

___ Solve and graph compound inequalities 

Solving Quadratic Equations by: 

___ completing the square 

___ taking square roots 

___ using the quadratic formula 

___ factoring 

 

Solving Systems of Equations. 

___ Understand the  terminology relating to linear systems. 

___ Justify that replacing one equation in a two-equation system  

       the sum of that equation and a multiple of the other produces  

       the same solution as the original system. 

___ Solve systems of linear equations by: 

      ___ Substitution   

      ___ Elimination 

      ___ Graphically  

___ Apply solving systems of equations to real-world problems &  

       explain the process of deriving the answer.  

Solving Inequalities Graphically.  

___ Recognize that the graphical representation of an equation in  

       two variables is a curve, which may be a straight line. 

___ Explain that each point on a line or a curve is a solution of its  

       equation. 

___ Identify the characteristics of linear inequalities and systems  

       of linear inequalities and explain the boundary lines and  

       shading. 

___ Explain the meaning of the intersection of the shaded regions  

       in a system of linear inequalities. 

___ Graph a line, or boundary lines, and shade the appropriate  

       region for two variable linear inequalities and explain the  

       solution. 

___ Graph a system of linear inequalities and shade the  

       appropriate overlapping region for a system of linear  

       inequalities and explain the solution. 

 

Algebra 
A.REI. Reasoning with Equations and Inequalities 
A.REI. A. Understand solving equations as a process of reasoning and explain the reasoning. 
A.REI. B. Solve equations and inequalities in one variable 
A.REI.C. Solve systems of equations 
A.REI.D. Represent and solve equations and inequalities graphically 

 

A.CED. Creating Equations (Modeling) 
A.CED.A. Create equations that describe numbers or relationships.  



 

Understanding Functions and using Function Notation. 
___ Explain the meaning of; domain, range, independent and dependent variables of a function.  
___ Analyze graphs that relate two quantities.  
___ Model relationships that can be represented between variables using tables, words, equations,  
       sets of ordered pairs and graphs. 
___Understand the concepts of linear functions and non-linear functions and classify those  
       functions as linear or nonlinear. 
___ Represent patterns with linear and nonlinear functions. 
___ Write a rule to describe a nonlinear function. 
___ Given a function rules, make a table of values then graph the ordered pairs model with real- 
       world solutions. 
___ Identify continuous and discrete graphs. 
___ Write function rules of for a real-world problem using the guideline; relate, define, write.  
___ Determine if a relation is a function. 
___ Determine a reasonable domain or range for a function in a given situation. 
___ Evaluate functions for given values of “x”. 
___ Describe the relationship between quantities in a function 
___ Differentiate between functions and relations 
___ Identify a sequence and terms of a sequence. 
___ Extend the sequence to find the next term. 
___ Use deductive reasoning to continue number patterns. 
___ Identify arithmetic sequences and common differences. 
___ Apply the rule of arithmetic sequences to write the rule for an arithmetic sequence.  
Linear Functions  
___ Recognize slope as an average rate of change. 

___ Find slope using a graph and/or two points ( 
𝑦2−𝑦1

𝑥2−𝑥1 
 ) 

___ Determine the slope of a horizontal and vertical line. 

___ Identify direct variation and the constant variation for a direct variation ( y = kx and 
𝑦

𝑥
= 𝑘). 

___ Apply the concepts of direct variation to write and graph a direct variation equation. 
___ Write & graph linear equations using slope-intercept form (y = mx + b). 
___ Write & graph linear equations using point slope form ( y – y1 = m(x – x1) ). 
___ Graph linear equations using intercepts. 
___ Write linear equations in standard form (Ax + By = C). 
___ Write equations of parallel and perpendicular liens and identify equations of a graph that are  
       parallel or perpendicular.  
___ Write an equation of a trend line and a line of best fit and apply to make predictions. 
___ Graph an absolute value function and translate the graph. 

Analyzing Functions 
___ Use properties of exponents to interpret expressions for exponential functions.  
___ Classify and model exponential functions as an exponential  growth or decay. 
___ Use scientific notation to represent very large and very small numbers. 
___ Identify types of functions based on verbal, numerical, algebraic, and graphical descriptions  
       and state their key properties. 
___ Compare properties of two functions each represented in a different way (algebraically,  
       graphically, numerically in tables, or verbal description). 
___ Apply concepts and properties to analyze, compare, graph, and model real world problems to  
       various forms of functions:  linear, quadratic, absolute value, rational, and exponential. 
Graphing  Functions 
___ Identify and apply the properties of quadratic equations to quadratic functions. 
___ Identify and apply the standard form a quadratic function. 
___ Understand and identify the properties of a Parabolas. 
___ Graph quadratic functions and show intercepts, maxima, and minima. 
___ Apply the properties of quadratic functions to solve real-world problems (ex: falling object). 
___ Identify and apply the properties of rational equations to rational functions. 
___ Identify the excluded values of a rational function. 
___ Identify Asymptotes both vertical (x) and horizontal (y). 
___ Use the asymptote to graph a rational function. 
___ Use rational functions to solve real-world problems.  
___ Identify the various families of functions (linear, absolute, square root, quadratic, exponential,  
       and rational).  

Functions 

F.IF. Interpreting Functions 
F.IF.A. Understand the concept of a function and use function notation.    F.IF.C. Analyze functions using different representations. 
F.IF.B. Interpret functions that arise in applications in terms of the context. 
 



 

 

Explicit Functions and Recursive Process Arithmetic and Geometric Sequences 
___ Define explicti functions and recursive process. 
___ Combine two functions using the operations of addition, subtraction, multiplication, and division.  
___ Write a funciton that describes a relationsihp between two quantites.  
___ Given real-world situations or mathematical problems build standard funcitons to represent  
       relevant relationships and combined fucntions to the context of the problem.  
 

___ Use context cues to define termenolgy relating to Arithmetic and Geometric Sequences.  
___ Identify arithmetic and geometric patterns in given sequences. 
___ Determine the recursive rule given arithemetic and geometric sequences. 
___ Determine the explicit formula given arithmetic and geometric sequences.  
___ Justify the translation between the recursive form and the explicit formular for arithemtic and  
       geometric sequences. 
___ Given an arithmetic or geomtric squence in recursive form, translate into the explicit formula. 
___ Given an arithmetic or geometric squence as an explicit formula, translate into the recursive  
       form. 
___ Use and construct arithmetic and geometric sequences, expressed both recursively and with  
        explicit formulas, to model real-life situations. 
 

 

 

 

 

  

Linear and Exponential Models  
___ Recognize that arithmetic and geometric sequences can be expressed as linear functions. 
___ Determine when a graph, description of a relationship, or two input-output pairs represent  
       linear or exponential function in order to solve problems. 
___ Construct linear functions, including arithmetic sequences, given a graph, a description of a  
        relationship, or two input-output pairs (including reading  them from a table).  
___ Construct linear functions, including geometric sequences, given a graph, a description of a  
        relationship, or two input-output pairs (including reading them from a table).  
___ Identify and apply the properties of exponents to exponential functions.  

___ Evaluate and graph exponential functions.  
___ Fluently compute growth rates for linear, exponential, and quadratic functions. 
___ Recognize linear or exponential functions including, vertical and horizontal shifts, vertical and  
       horizontal dilation.  
___ Interpret the parameters in a linear or exponential function in terms of a context. 
___ Compare tables and graphs of linear and exponential functions to observe that a quantity,  
       increasing exponential, exceeds all others to solve mathematical and real-world problems. 

Building functions 

Linear and Exponential Models 

F.BF. Building Functions 
F.BF.A. Build a function that models a relationship between quantities.  

F.LE.E Linear and Exponential Models 
F.LE.A. Construct and compare linear, quadratic, and exponential models 

and solve problems. 



 

 

 

 

 

 

S.CP. Conditional Probability and the Rules of Probability 
S.CP.A. Understand independence and conditional probability and use them to 
interpret data. 
S.CP.B Use the rules of probability to compute probabilities of compound events 
in a uniform probability model. 

S.ID. Interpreting Categorical and Quantitative Data 
S.ID.A. Summarize, represent, and interpret data on a single count or 
measurement variable. 
S.ID.B. Interpret liner models. 

S.MD. Using Probability to Make Decisions 
S.MD.A. Calculate expected values and use them to solve problems. 
S.MD.B Use probability to evaluate outcomes of decisions.  

Data Analysis Probability 
___ Summarize, represent, and interpret data on a single count or measurement (including using  
       matrices).  
___ Select and use appropriate data representation tools. 
___ Make and interpret frequency tables and histograms. 
___ Use the measures of central tendency and dispersion to solve problems and graphs (outliers,  
       mean, median, mode, range). 
___ Choose the appropriate measures for center (mean, median) and spread (interquartile range,  
       standard deviation) based on the shape of a data distribution (box-and-whisker plots). 
___ Classify data and analyze sample surveys (quantitative and qualitative data). 
___ Represent data with plots on the real number line, using various display types by creating dot  
       plots, histograms, and box plots. 
___ Recognize possible associations and trends in the data. 
___ Fit a given function class (linear, exponential) to a data set. 
___ Fit a linear function for a scatter plot that suggests a linear association. 
___ Represent data on two quantitative variables on a scatter plot, and describe how the variables  
       are related. 

 

___ Find permutations and combinations using the Permutations Notation and Combination  
       Notation.  

___ Find theoretical and experimental probabilities ( P(event) = 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑣𝑜𝑟𝑎𝑏𝑙𝑒 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑠𝑠𝑖𝑏𝑒𝑙 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠
 ). 

___  Apply the addition rule P(A or B) = P(A) + P(B) – P(A and B), and interpret the answer. 
___ Apply the Multiplication Rule in a uniform probability model, P(A and B) = P(A)P(B|A) =  
       P(B)P(A|B), and interpret the answer. 
___ Find probabilities of mutually exclusive and overlapping events. 
___ Find probabilities of independent and dependent events. 
___ Use probability to make fair decisions. 
___ Analyze decisions and strategies using probability concepts. 

Statistics and Probability 

S.IC. Making Inferences and Justifying Conclusions 
S.IC.A. Understand and evaluate random processes underlying statistical 

experiments 

S.I.B. Make inferences and justify conclusions from sample surveys, 

experiments, and observational studies.  


