
MATH SKILLS: GRADE 9 
 

The chart below is designed to assist teachers in monitoring their students’ progress 
toward mastery of essential skills. 

 
 

  NUMBERS AND OPERATIONS 
 
 
Demonstrate an understanding of numbers, ways of representing numbers, 
relationships among numbers and number systems. 

 

Find the square root of an integer to the nearest whole number using calculator or 
estimation. 

 

Represent numbers using scientific notation and/or expanded forms (including numbers 
less than 1). 

 

Simplify square roots.  
Find the GCF and\or LCM for sets of integers.  
Locate/identify rational numbers at the approximate location on a number line.  
Compare and/or order any rational numbers.  
  
Understand the meanings of operations use operations and understand how they 
relate to each other. 

 

Simplify algebraic expressions using order of operations. (May include all types of 
grouping symbols. No combining negatives with exponents (4^-3 or compound 
exponents.) 

 

Solve problems using direct proportions.  
Solve problems using percents (e.g., tax, discounts, percent of increase, percent of 
decrease, etc.). 

 

Simplify/evaluate expressions involving positive and negative exponents, roots and/or 
absolute value (integers only – exponents should not exceed power of 10). 

 

Simplify/evaluate expressions involving multiplying with exponents (e.g. x^6 * x^7 = 
x^13), powers of powers (e.g. (x^6)^7 = x ^42) and powers of products(e.g. (2x^2)^3 = 
8x^6) (positive exponents only). 

 

  
Compute accurately and fluently and make reasonable estimates.  
Simplify/evaluate expressions using the order of operations to solve problems (any 
rational numbers may be used). 

 

Use estimation to solve problems.  
 

   MEASUREMENT 
 
 
Apply appropriate techniques, tools and formulas to determine measurements.  
Measure and/or compare angles in degrees (up to 360) (protractor must be provided or 
drawn). 
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Estimate area, perimeter or circumference of an irregular figure.  
Calculate perimeter, circumference, and area of polygons and circles.  
Calculate the volume of cubes and rectangular prisms.  
Find the measurement of a missing length give the perimeter, circumference, area or 
volume. 

 

  
 

   GEOMETRY 
 

 

 
Analyze characteristics and properties of two- and three-dimensional geometric 
shapes and demonstrate understanding of geometric relationships. 

 

Identify and/or use the properties of a radius and/or diameter of a circle (given numbers 
should be whole). 

 

Define, identify and/or use properties of angles formed by intersecting lines 
(complementary, supplementary, adjacent and/or vertical angles). 

 

Define, identify and/or use properties of angles formed when two parallel lines are cut 
by a transversal (alternate interior, alternate exterior, vertical, corresponding). 

 

Use the Pythagorean Theorem to find the measure of a missing side of a right triangle 
(positive real numbers). 

 

  
Locate points or describe relationships using the coordinate plane.  
Calculate the distance between 2 points on a number line or on a coordinate plane.  
Relate slope to perpendicularity and/or parallelism (limit to linear algebraic 
expressions). 

 

Plot, locate or identify ordered pairs on a coordinate plane (using rational numbers and 
the point maybe the vertex of a polygon). 

 

  
 

  ALGEBRAIC CONCEPTS 
 

 

 
 Demonstrate an understanding of patterns, relations, and functions.  
Analyze a set of data for the existence of a pattern and represent the pattern 
algebraically and/or graphically. 

 

Determine if a relation is a function given a set of points or a graph.  
Identify the domain and range of a relation (may be presented as ordered pairs or a 
table). 

 

Determine the rule of a function (given elements in an input-output table, chart of list – 
limit to linear functions). 

 

  
Represent and/or analyze mathematical situations using numbers, symbols, words, 
tables and/or graphs. 

 

Solve compound inequalities and/or graph their solution sets on a number line (may 
include absolute value inequalities). 

 

 2



Identify or graph functions, linear equations or linear inequalities on a coordinate plane.  
Write, solve and/or apply a linear equation (including problem situations).  
Write and/or solve systems of equations using graphing, substitution and/or elimination 
(limit systems to 2 equations). 

 

Solve quadratic equations using factoring (integers only – not including completing the 
square or the Quadratic Formula). 

 

Add, subtract and/or multiply polynomial expressions (express answers in simplest 
form – nothing larger than a binomial multiplied by a trinomial). 

 

Factor algebraic expressions, including differences of squares and trinomials 
(trinomials limited to the form ax^2 + bx +c where “a” is not equal to 0). 

 

Simplify algebraic fractions.  
  
Analyze change in various contexts.  
Identify, describe and/or use constant rate of change (e.g., slope of a line).  
Determine how changing the slope in a linear equation affects its graph.  
Apply the formula for the slope of a line to solve problems.  
Given the graph of the line, 2 points on the line, or the slope and a point on a line, write 
or identify the linear equations in point-slope, standard and/or slope-intercept form. 

 

Compute the slope and/or y-intercept represented by a linear equation or graph.  
  
Describe or use models to represent quantitative relationships.  
Interpret, use and/or match the graph of a given linear or quadratic function to its table 
or equation. 

 

 
DATA ANALYSIS AND PROBABILITY  

 
 

 
Formulate or answer questions that can be addressed with data and/or organize, 
display, interpret or analyze data. 

 

Create and/or use appropriate graphical representations of data, including box-and-
whisker plots, or stem-and-leaf plots. 

 

Analyze data and/or answer questions based on displayed data (box-and-whisker plots, 
or stem-and-leaf plots). 

 

  
Select and/or use appropriate statistical methods to analyze data.  
Calculate or select the appropriate measure of central tendency (mean, mode or median) 
of a set of data given or represented on a table, line plot or stem-and-leaf plot. 

 

Calculate and/or interpret the range and quartiles of data.  
  
Understand and/or apply basic concepts of probability or outcomes.  
Find probabilities for independent or dependent events and represent as fractions, 
decimal or percent. 

 

Find, convert and/or compare the probability and/or odds of a simple event.  
Determine the number of permutations and/or combinations or apply the fundamental 
counting principle. 
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Determine/show the number of permutations and/or combinations for an event.  
  
Develop and/or evaluate inferences and predictions or draw conclusions based on 
data or data displays. 

 

Estimate or calculate to make predictions based on a circle, line, bar graph or given 
situation. 

 

Use probability to predict outcomes.  
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