
GRADE 6 MATH – TRANSITION TO PRE-ALGEBRA 
Description   
6th grade math offers a study of the four areas of mathematics. These include an emphasis on numerical relationships and their operations, including 
equivalent fractions, decimals, percents, and whole numbers (integers).  Students will also work with data and use measures of central tendency to interpret 
and analyze appropriately selected graphs.  Students will investigate spatial relationships, which include geometry and measurement. 
 

Course Overview 

Course Goals  
Students should: 

• model and describe patterns and functional 
relationships. 

• model and analyze quantitative data. 
• use algebraic symbols to represent and 

interpret data in the real world. 
• use variety of numerical representations in 

the base ten system to describe quantitative 
relationships. 

• use numbers and their properties to 
compute and reasonably estimate measures 
and quantities. 

• develop and apply units and formulas and 
use appropriate tools to estimate and 
measure. 

• use spatial reasoning, location and 
geometric relationships to solve problems.  

• collect, organize and display data using 
appropriate graphical methods. 

• understand and apply basic concepts of 
probability. 

• analyze data to form hypotheses and make 
predictions. 

• determine outcomes based on theoretical 
and experimental probability.    

 
 
 

Essential Questions  
• How do patterns and functions help us 

describe data and physical phenomena and 
solve a variety of problems? 

• How are quantitative relationships 
represented by numbers? 

• How do geometric relationships and 
measurements help us to solve problems 
and make sense of the world? 

• How can collecting, organizing and 
displaying data help us analyze information 
and make reasonable predictions and 
informed decisions? 

 

Assessments 
Common Assessments 
 
 
Skill Assessments 
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 Content Outline  

I. Unit 1 - Algebriac Reasoning: Patterns and 
Functions 

II. Unit 2 - Numerical and Proportional 
Reasoning 

III. Unit 3 - Geometry and Measurement 
IV. Unit 4 - Working with Data:  Probability 

and Statistics 
 

Standards 
 
State of Connecticut Math Curriculum Frameworks
 
Connecticut State Standards are met in the 
following areas:  

• Algebraic Reasoning: Patterns And 
Functions  

• Numerical and Proportional Reasoning 
• Geometry and Measurement  
• Working with Data: Probability and 

Statistics  
 
 

Grade Level Skills 
Students will: 

• Skills Matrix  

Grade 6 Math   Transition to Pre-Algebra                                   BOE Approved 02/28/2006 2 

http://www.sde.ct.gov/sde/cwp/view.asp?a=2618&q=320872


 

Pacing Guide  

1st Marking Period  2nd Marking Period  3rd Marking Period  4th Marking Period  

September October November December January February March April  May June 
 

Unit 1 
 

Algebriac Reasoning: Patterns 
and Functions  

 
 

8 weeks  
 

Unit 2  
 

 Numerical and Proportional Reasoning  
 
 
 

13 weeks 

Unit 3  
 

Geometry and Measurement  
 
 
 

8 weeks 

Unit 4  
 

 Working with Data:  
Probability and 

Statistics 
 

5 weeks 
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Unit 1 - Algebriac Reasoning: Patterns and Functions,  8 weeks  top  

Standards 
Algebraic Reasoning: Patterns And Functions – Patterns and functional relationships can be represented and analyzed using a variety of strategies, 
tools and technologies. 
Students should understand and describe patterns and functional relationships. 
             1.1a Students should identify relationships and make generalizations through the use of patterns. 
Students should represent and analyze quantitative relationships in a variety of ways. 
             1.2a Students should represent and analyze mathematical relationships with the help of tables, graphs, equations, and inequalities.  
Students should use operations, properties, and algebraic symbols to determine equivalence and solve problems. 
             1.3a Students should solve real world problems using algebraic methods. 
             1.3b Students should demonstrate how to maintain equivalence in equations. 
 
Unit Objectives 
Students will be able to: 

• model and describe patterns and 
functional relationships. 

• use algebraic symbols to represent and 
interpret data in the real world. 

• use numbers and their properties to 
compute and reasonably estimate 
measures and quantities. 

• develop and apply units and formulas and 
use appropriate tools to estimate and 
measure. 

   

Essential Question 
• How do patterns and functions help us 

describe data and physical phenomena 
and solve a variety of problems? 

 
Focus Questions  

• How are algebraic expressions, 
equations, and inequalities related? 

• How do table and graphs help analyze 
equations and inequalities? 

• What is the rate of change between 
two variables, either constant or 
varying? 

• How are relationships that are 
expressed in words, translated into 
algebraic expressions, equations and 
inequalities? 

• How can rate of change between two 
unknowns be used to yield linear or 
nonlinear graphs? 

 

Assessment 
• The Best Bus Deal - To evaluate two bus 

companies the students will create a table of 
values for a variety of passengers up to the 
maximum number of 150. 

 
Skill Objectives 
Students will: 

• represent numerical situations with algebraic 
expressions, equations and inequalities. 

• explore using variables as placeholders, to denote 
a pattern, to write a formula and to represent a 
function or relation. 

• explore how codes are used to communicate 
information. 

• use substitution to evaluate algebraic expressions 
and formulas. 

• describe, extend and analyze numeric, geometric 
and statistical patterns and use them to identify 
trends and justify predictions. 

• identify linear functions from tables, graphs or 
equations and use graphs to analyze the nature of 
changes in linear and non linear relationships. 

• solve simple linear equations using materials that 
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model equivalence such as a balance or guess-
and-check. 

• solve simple linear equations using order of 
operations and algebraic properties. 

• create and use tables, graphs, words, equations 
and inequalities to represent, analyze and describe 
relationships, with constant and varying rates of 
change. 

• build models of equivalent ratios and use 
proportions to solve problems. (For example, 
scale drawings, similar polygons, equivalent 
mixtures, probability and unit rates.) 

• identify the independent and dependent variables 
in a given situation 

• recognize the constant rate of change of a function 
is the slope 

• identify points on the graph where x or y values 
are equal to zero as representing the x or y 
intercepts respectively 

• graph on a number line and coordinate plane. 
• determine the slope of a line and recognize that it 

is a rate of change. 
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Unit 2 – Numerical and Proportional Reasoning,  13 weeks  top 

Standards 
Numerical and Proportional Reasoning – Quantitative relationships can be expressed numerically in multiple ways in order to make connections and 
simplify calculations using a variety of strategies, tools and technologies.
Students should understand that a variety of numerical representations can be used to describe quantitative relationships.  
             2.1a Students should relate whole numbers, fractions, decimals and integers to number lines, scales, the coordinate plane and problem solving 

situations. 
             2.1b Students should express place value patterns using exponents to write powers of ten. 
             2.1c Students should interpret and connect fraction notation to division. 
             2.1d Students should compare quantities and solve problems using ratios, rates, and percents. 
Students should use numbers and their properties to compute flexibly and fluently, and to reasonably estimate measures and quantities. 
             2.2a Students should solve problems using a variety of computational strategies including the use of calculators.  
             2.2b Students should describe when products or quotients with fractions and decimals can yield a larger or smaller result that either factor. 
 
Unit Objective 
Students will be able to: 

• use variety of numerical representations in 
the base ten system to describe 
quantitative relationships 

 

Essential Question 
• How are quantitative relationships 

represented by numbers? 
 
Focus Questions  

• How are the base ten number system 
and fractions, decimals, percents and 
ratios related? 

• How can modeling whole numbers, 
fractions, decimals and integers on a 
number line, scale or coordinate plane 
help solve a problem? 

• Which computational strategy would 
you use to solve a problem? 

• How can you find place value patterns 
by using exponents to write powers of 
ten? 

• How can you find a decimal by 
dividing numerator by the 
denominator? 

• Why are products/quotients 
sometimes smaller when you multiply 
or divide fractions and/or decimals? 

Assessment 
• The Wonderful World of Toys - In this assessment 

students will use ratios, fractions, and percents to 
compare the size of toys to the actual size of the 
objects that they represent.  The assessment 
utilizes the following mathematical skills and 
concepts: expressing ratios as fractions; finding 
actual lengths from scale drawings, and 
converting between fractions, decimals, and 
percents. 

 
 
Skill Objectives 
Students will: 

• locate, order and compare whole numbers and 
integers on number lines, scales and the 
coordinate grid. 

• use absolute value to represent distance between 
two points on a number line. 

• choose appropriate linear, area and set models and 
pictures of fractions, decimals, mixed numbers, 
and improper fractions to locate, label, order, 
compare, round, and estimate values on number 
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• How can you express a percent as part 
of a hundred? 

• How can you use a ratio and rate to 
compare quantities? 

• How can computation with positive 
and negative numbers be modeled in 
the real world? 

 

lines, coordinate grids, scales and measuring tools. 
• explore magnitude of decimal values by 

comparing 0.1 and 0.01 more and less than a 
given number. 

• explain orally and in writing when a situation 
requires an exact answer or when an estimate is 
sufficient. 

• use estimation to predict reasonable answers and 
recognize and explain when an estimate will be 
more or less than an exact answer. 

• estimate and use a variety of computational 
strategies (mental computation, paper-and-pencil, 
and calculator) to add, subtract, multiply and 
divide multi-digit numbers in the context of multi-
step word and practical problems. 

• use the order of operations and algebraic 
properties (associative, commutative, distributive, 
inverse operations and additive and multiplicative 
identities) to estimate and solve multi-step 
problems.  

• use factors of composite numbers, multiples of 10, 
100 and 1000 and divisibility rules to estimate 
products and missing factors. 

• choose, construct and use a variety of models and 
pictures to estimate and demonstrate addition and 
subtraction of fractions, decimals and mixed 
numbers, and relate the models to the use of 
equivalent forms and common denominators. 

• estimate and use calculators to add, subtract and 
multiply fractions and decimals. 

• create and solve a variety of problems involving 
fractions, decimals, mixed numbers, money and 
simple percents. 

• explore place value patterns when multiplying and 
dividing decimals by 10, 100, 1000 and multiples 
of 10. 

• use models, number patterns and common factors 
to rewrite a rational number in its equivalent 
fraction, decimal, ratio and percent forms and as 
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• compare large numbers using expanded forms and 
powers of ten. 

• develop, describe and use a variety of ways to 
estimate and calculate with large numbers and 
connect the strategies to powers of ten. 

• use models and common factors to identify 
equivalent fractions and decimals. 

• use models to explore the definition of division 
with decimals, fractions and mixed numbers. 

• write and round division problems in fraction 
form to estimate an answer to a division problem. 

• construct and use models and the distributive 
property to estimate reasonable answers and 
multiply fractions, decimals, mixed numbers and 
percents. 

• recognize that multiplication by a unit fraction is 
equivalent to dividing by the fraction’s 
denominator. 

• interpret finding a fractional part of a set as a two-
step division and multiplication problem. 

• use models, number patterns and the distributive 
property to estimate and find the percent of an 
amount. 

• use benchmarks and number patterns to estimate 
and find percents. 

• use ratios and proportions to calculate simple rate 
conversions. 

• build models of equivalent ratios and use 
proportions to solve problems. (For example, 
scale drawings, similar polygons, equivalent 
mixtures, probability and unit rates.) 

• use models and number lines to solve problems 
that involve integers, powers, and roots. 

• identify equivalent division problems with 
models, pictures, and in written fraction and 
decimal forms, and use this information to 
estimate reasonable answers. 

• use number patterns and distributive property to 
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estimate and find percents including percents 
greater than 100%. 

• use and explain estimation strategies that involve 
powers of ten and scientific notation. 

• explore, identify and classify fractions as 
terminating or repeating decimals. 

• use equivalent forms and proportions to find what 
percent one amount is of another amount. 

• use the distributive property to estimate, multiply, 
and divide mixed numbers and decimals. 

• use proportions to identify equivalent ratios and 
solve practical problems involving rates, scale 
factors, and percents. 

• use estimation to predict outcomes and determine 
reasonableness of results by describing situations 
whether the result is over or under estimated. 
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Unit 3 - Geometry and Measurement,  8 weeks  top 

Standards 
Geometry and Measurement – Shapes and structures can be analyzed, visualized, measured and transformed using a variety of strategies, tools and 
technologies. 
Students should use properties and characteristics of two- and three-dimensional shapes and geometric theorems to describe relationships, 
communicate ideas and solve problems.  
             3.1a Students should classify polygons according to their properties. 
             3.1b Students should examine the relationships between the measures of area of 2-dimensonal objects and volumes of 3-dimensional objects. 
Students should use spatial reasoning, location and geometric relationships to solve problems. 
             3.2a Students should construct similar polygons on coordinate grids. 
Students should develop and apply units, systems, formulas and appropriate tools to estimate and measure. 
             3.3a Students should solve problems involving measurement through the use of a variety of tools, techniques and strategies. 
             3.3b Students should use specific ratios to convert between measures of length, area, volume, mass, and capacity in the customary and metric 

systems. 
 
Unit Objectives 
Students will be able to: 

• develop and apply units and formulas and 
use appropriate tools to estimate and 
measure. 

• use spatial reasoning, location and 
geometric relationships to solve problems. 

   

Essential Question 
• How do geometric relationships and 

measurements help us to solve 
problems and make sense of the 
world? 

 
Focus Questions  

• How does the metric system relate to 
the powers of ten and ratios with 
multiples of ten? 

• How does the formula of a rectangle 
support the formula for the areas of 
triangles, parallelograms, trapezoids 
and circles? 

• How can problems involving 
measurement be solved through the 
use of appropriate tools, techniques 
and strategies? 

• How can you solve geometric and 
measurement problems by 
subdividing polygons and solids into 
simpler shapes and prisms? 

Assessment 
• Budget Busters - Students are given a budget in 

order to carpet three bedrooms in their house.  
They will need to choose among three carpet 
prices and they will do the tax computations as 
well.  The students must come as close to the 
budget as possible without going over it. 

 
Skill Objectives 
Students will: 

• explore the different ratios used to convert 
between units of length, area and volume in the 
customary system. Recognize and use powers of 
ten as conversion ratios in the metric system. 

• explore similarity of polygons and the effect of 
dilations (a reduction or enlargement) on changes 
of perimeter and area. 

• use the relationships of sides and angles to 
classify sets and subsets of polygons. 

• estimate and measure angles based on rotation 
about a point. Locate points on a circular 
coordinate system. Build and use angle 
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• How do the properties of polygons 
influence transformations? 

• How can three-dimensional objects be 
represented in two-dimensional 
diagrams? 

 

measurement tools such as: a protractor, and ruler. 
• make and test conjectures about side and angle 

relationships and congruence. 
• use the rectangle as a basic shape to model and 

develop formulas for the area of triangles, 
parallelograms, trapezoids and circles. 

• explore symmetry on rectangular and circular 
coordinate grids. 

• explore the relationship of radius, diameter, 
circumference and area of the circle. Approximate 
the value of pi. 

• choose among nonstandard and standard referents 
to estimate length, area, volume, mass and angle 
measures. 

• develop and use strategies to determine the 
volume of rectangular solids and cylinders. 

• select and use appropriate units, strategies and 
tools to estimate, measure and solve problems 
involving length, perimeter, area, volume, 
capacity, weight, mass, temperature, and angles. 

• use different ratios to convert between units of 
length, area and volume in the customary and 
metric system.  

• recognize and use powers of ten as conversion 
ratios in the metric system. 

• estimate and develop formulas to find the surface 
area and volume of prisms and cylinders. 

• develop and use estimation and measurement 
strategies to solve problems involving the areas of 
irregular polygons. 

• explore the relationships among angles, sides, 
perimeters, and area of congruent and similar 
polygons using models and diagrams. 

• examine and describe the effect of transformations 
of polygons with line and/or rotational symmetry. 

• draw and interpret nets. 
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Unit 4 - Working with Data:  Probability and Statistics,  5 weeks  top 

Standards 
Working with Data: Probability and Statistics – Data can be analyzed to make informed decisions using a variety of strategies, tools and technologies. 
Students should collect, organize and display data using appropriate statistical and graphical methods. 
             4.1a Students should display and compare sets of data using various systematic or graphical representations. 
Students should analyze data sets to form hypotheses and make predictions. 
             4.2a Students should describe the shape of data sets using the measures of spread and central tendency. 
Students should understand and apply basic concepts of probability.  
             4.3a Students should understand that probabilities are more reliable to use as predictors when there is a large number of trials. 
             4.3b Students should express probability, using various numerical representations. 
 
Unit Objectives 
Students will be able to: 

• collect, organize and display data using 
appropriate graphical methods. 

• understand and apply basic concepts of 
probability. 

• analyze data to form hypotheses and make 
predictions.    

• determine outcomes based on theoretical 
and experimental probability. 

   

Essential Question 
• How can collecting, organizing and 

displaying data help us analyze 
information and make reasonable 
predictions and informed decisions? 

 
Focus Questions  

• How can sets of data be displayed 
using various graphical 
representations? 

• How can measures of central 
tendency be used to describe sets of 
data? 

• How can probability be expressed? 
• How can probability be used to 

predict outcomes? 
• What is the difference between 

experimental probability and 
theoretical probability? 

 

Assessment 
• Probability Grand Prix - Students working in 

pairs will be given directions on how to play a 
probability game.  Before beginning the game, the 
students are asked to determine the fairness of the 
game.  After the game, they will compare their 
results to other teams.  Then the students will 
again examine the game’s fairness in light of the 
results and make suggestions on how to change 
the game to make it more fair. 

 
Skill Objectives 
Students will: 

• select and use appropriate graphical 
representations including histograms, double bar 
graphs, back-to-back stem-and leaf plots and 
scatter plots. 

• make conjectures, design simulations and 
samplings. Organize, display, and analyze the data 
appropriately. 

• recognize and describe patterns and trends in data 
from tables and graphs. Make and defend 
predictions based on those patterns and trends. 

• construct circle graphs and recognize that they 
represent data proportionally. 

• solve problems involving the organization of data, 
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including sorting by multiple attributes. 
• use systematic listing and counting strategies, 

including simple combinations and permutations, 
to solve problems. 

• describe the shape of data sets using measures of 
spread (range and outliers) and central tendency 
(mode, median and mean). 

• recognize that changes in a data set can affect the 
mode, median, mean and range. 

• identify the effect the number of trials has on 
predicting outcomes over the long run. 

• design and conduct probability experiments and 
make predictions about outcomes that are equally 
likely or  not equally likely.  

• express probabilities as fractions, ratios, decimals 
and percents. 

• compare two sets of data based on their 
distributions and measures of central tendency. 

• identify the two ways of obtaining probabilities-
by gathering data from experiments (experimental 
probability) and by theoretical probability. 

• conduct experiments and compare experimental 
probabilities to theoretical probabilities. 

 
 


	 The Best Bus Deal - To evaluate two bus companies the students will create a table of values for a variety of passengers up to the maximum number of 150.
	 The Wonderful World of Toys - In this assessment students will use ratios, fractions, and percents to compare the size of toys to the actual size of the objects that they represent.  The assessment utilizes the following mathematical skills and concepts: expressing ratios as fractions; finding actual lengths from scale drawings, and converting between fractions, decimals, and percents.
	 Budget Busters - Students are given a budget in order to carpet three bedrooms in their house.  They will need to choose among three carpet prices and they will do the tax computations as well.  The students must come as close to the budget as possible without going over it.
	 Probability Grand Prix - Students working in pairs will be given directions on how to play a probability game.  Before beginning the game, the students are asked to determine the fairness of the game.  After the game, they will compare their results to other teams.  Then the students will again examine the game’s fairness in light of the results and make suggestions on how to change the game to make it more fair.

