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Part VI: Grade 8 
Formula Chart 

Test Blueprint 

Test Content 

Sample Items 

Vocabulary List 

EDITOR’S NOTE:  Some scored student work may contain labeling elements used 
when the items were pilot tested.  These labeling elements are separate and distinct 
from and are not a part of the test items themselves.
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Connecticut Mastery Test – Fourth Generation 

Mathematics Grade 8 Test Blueprint

Content Standards and Strands 
# of multiple-
choice items 

# of open-
ended items 

# of grid-in 
items 

Numerical and Proportional Reasoning
1. Place Value 4   
2. Pictorial Representations of Numbers NT NT NT 
3. Equivalent Fractions, Decimals and Percents 4 2  
4. Order, Magnitude and Rounding of Numbers 4 2  
5. Models for Operations 2 2  
6. Basic Facts NT NT NT 
7. Computation with Whole Numbers and Decimals   6 
8. Computation with Fractions and Integers 6   
9. Solve Word Problems 2 2 2 
10. Numerical Estimation Strategies NT NT NT 
11. Estimating Solutions to Problems  4  
12. Ratios and Proportions 4 2  
13. Computation with Percents    6 
Geometry and Measurement 
14. Time NT NT NT 
15. Approximating Measures 6     
16. Customary and Metric Measures 2 2 2 
17. Geometric Shapes and Properties 4 2  
18. Spatial Relationships 7 4  
Working with Data: Probability and Statistics 
19. Tables, Graphs and Charts 2 2  
20. Statistics and Data Analysis 4 1 2 
21. Probability 2 2  
24. Classification and Logical Reasoning 2 2  
Algebraic Reasoning: Patterns and Functions 
22. Patterns 2 2   
23. Algebraic Concepts 4 3 2 
Integrated Understandings 
25. Mathematical Applications  2  

TOTAL 61  36 20  

* NT = Strand not tested at this grade level
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Connecticut Mastery Test – Fourth Generation 
Mathematics Grade 8 Content 

Strand Grade 8 Concepts/Skills Assessed 
 1. Place Value A. Identify alternative forms of expressing numbers using scientific notation. 
 2. Pictorial 

Representation of 
Numbers 

Not tested 

 3. Equivalent 
Fractions, 
Decimals and 
Percents 

A. Rename fractions and mixed numbers as equivalent decimals and vice versa.  
B. Rename fractions and decimals as equivalent percents and vice versa. 
C. Identify and/or shade decimals, fractions or percents of regions or sets. 

 4. Order, Magnitude 
and Rounding of 
Numbers 

A. Order fractions and decimals including mixed numbers in context. 
B. Describe magnitude or order of mixed numbers, fractions and decimals in context.  
C. Round mixed numbers, fractions and decimals in context. 
D. Locate points on number lines and scales, including fractions, mixed numbers, decimals 

and integers. 
 5. Models for 

Operations 
A. Identify the appropriate operation or equation to solve a story problem. 
B. Write a story problem from an equation. 

 6. Basic Facts Not tested 
 7. Computation with 

Whole Numbers 
and Decimals 

A. Add and subtract 3-, 4- and 5-digit whole numbers, money amounts and decimals. 
B. Multiply 2- and 3-digit whole numbers, money amounts and decimals by 1- or 2-digit 

numbers and decimals. Divide 2- and 3- digit whole numbers, money amounts and 
decimals by 1-digit whole numbers and decimals. 

C. Multiply and divide whole numbers and decimals by 10, 100, 1,000, 0.1 and 0.01. 
 8. Computation with 

Fractions and 
Integers 

A. Add and subtract fractions and mixed numbers with reasonable and appropriate 
denominators. 

B. Multiply whole numbers and fractions by fractions and mixed numbers. 
C. Add or multiply positive and negative integers. 

 9. Solve Word 
Problems

A. Solve multistep problems involving fractions, mixed numbers, decimals and money 
amounts with or without extraneous information. 

B. Solve multistep problems involving whole numbers, mixed numbers, money amounts  
and decimals. 

C. Solve multistep problems involving whole numbers, fractions, mixed numbers, decimals 
or money amounts, and explain how the solution was determined. 

 10. Numerical 
Estimation
Strategies 

Not tested 

 11. Estimating
Solutions to 
Problems

A. Determine a reasonable estimate, and describe the strategy used to arrive at the estimate. 
B. Given an estimate as a solution for problems involving whole numbers, mixed numbers, 

decimals and percents, judge its reasonableness and justify the decision. 
 12. Ratios and 

Proportions
A. Solve problems involving ratios. 
B. Solve problems involving proportions in context. 
C. Solve multistep problems involving ratio or proportion, and explain how the solution was 

determined. 
 13. Computation with 

Percents 
A. Find percents of whole numbers or the percent a given number is of another number. 
B. Solve problems involving percents in context. 

 14. Time Not tested 
 15. Approximating 

Measures 
A. Estimate lengths, areas, volumes and angle measures. 
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Strand Grade 8 Concepts/Skills Assessed 
 16. Customary and 

Metric Measures 
A. Measure and determine perimeters, areas and volumes. Explain or show how the solution 

was determined. 
B. Determine perimeters, areas and volumes. 
C. Solve problems involving conversions and/or operations within customary or metric units 

of measure. 
 17. Geometric Shapes 

and Properties 
A. Identify, describe and classify 2- and 3-dimensional geometric shapes and figures.   
B. Draw, describe and classify 2- and 3-dimensional geometric shapes and figures. 

 18. Spatial
Relationships

A. Identify congruent and similar figures. 
B. Draw, classify, describe and/ or explain why figures are similar. 
C. Locate and draw points on four-quadrant coordinate grids. 
D. Identify geometric transformations (reflections, rotations and translations). 
E. Draw geometric transformations (reflections, rotations and translations). 
F. Relate 2- and 3-dimensional representations and vice versa. 

 19. Tables, Graphs 
and Charts 

A. Identify correct information from tables, graphs and charts. 
B. Create graphs from data in tables and charts. 

 20. Statistics and Data 
Analysis 

A. Draw reasonable conclusions from data in tables, graphs and charts. 
B. State a conclusion and explain why an answer is or is not reasonable based on the data. 
C. Solve problems involving means, medians, modes and ranges of sets of data. 

 21. Probability  A. Identify correct solutions to problems involving elementary notions of probability and 
fairness expressed as fractions, decimals or percents. 

B. Solve problems involving elementary notions of probability and fairness expressed as 
fractions, decimals or percents and justify solutions.  

C. Solve problems involving expected outcomes or predictions and justify solutions. 
 22. Patterns A. Identify the missing terms in a pattern, or identify rules for a given pattern using numbers 

and attributes. 
B. Extend or complete patterns and state rules for given patterns using numbers and 

attributes.
 23. Algebraic Concepts A. Solve simple equations, including 2-step equations. 

B. Solve multistep problems using algebraic concepts. 
C. Evaluate expressions or solve equations and use formulas. 
D. Represent situations with algebraic expressions or equations. 
E. Write an expression or equation to represent a situation. 

 24. Classification and 
Logical Reasoning 

A. Solve problems involving the organization of data. 
B. Sort or classify objects, and draw logical conclusions from data including Venn diagrams, 

combinations, permutations and transitive reasoning questions. 
 25. Mathematical 

Applications
A. Solve extended numerical, statistical and spatial problems. 
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GRADE 8 SAMPLE ITEMS 

1.   Place Value - MC 

Which number is equal to 3.02  104 ?

 0.000302 

 0.0302 

 30,200 

 3,020,000 

3.   Equivalent Fractions, Decimals and Percents - MC

At a school bake sale, 
5
2  of the number of pies sold were apple pies. Which percent is 

equal to 
5
2  ?  

 10% 

 20% 

 40% 

 60% 

3.   Equivalent Fractions, Decimals and Percents - OE
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4.  Order, Magnitude and Rounding of Numbers - MC 

4.  Order, Magnitude and Rounding of Numbers - OE 
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1

1

1
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0

0
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5.  Models for Operations - MC 

5.  Models for Operations - OE 
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7. Computation with Whole Numbers and Decimals - GR 

5,006.2  2,904.88 = 
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8. Computation with Fractions - MC 

2 1
6

 + 1 3
5

 = 

 3 23
30

 3 18
30

 3 4
30

 3 4
11

9. Solve Word Problems - MC
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9. Solve Word Problems - GR

Kwan went shopping for new clothes. He bought 2 shirts for $18.95 each and 3 pairs of 
shorts for $15.50 each. If he gave the cashier $100, how much change should he get 
back? 

9. Solve Word Problems - OE

$
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11.  Estimating Solutions to Problems - OE 

A stadium can hold 108,400 people.  It was about ¾ full of people for the last footba11 game of 
the season. 

What is a good estimate of the number of people who attended the last game?  ________ 

Explain how you made your estimate.  
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1
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0
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12.  Ratios and Proportions - MC 

The ratio of pitchers to catchers at a baseball camp was 11:4.  If there were 64 catchers, 
how many pitchers were at the camp? 

   44 
   64 
 176 
 256 

12.  Ratios and Proportions - OE 
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13.  Computation with Percents - GR 

         What is 76% of 56? 

15.   Approximating Measures - MC 

The large square below is the base of a container. The small square is the base of a block. 

Pablo filled the container evenly to the top with blocks stacked 4 high. Which is the best 
approximation for the number of blocks needed to fill the container evenly? 

   9 
 16 
 36 
 64 

Container
Block
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16.  Customary and Metric Measures - OE 



361

2



362



363



364



365

16.   Customary and Metric Measures - MC 

Eli’s car weighs 3,350 pounds. How many tons does the car weigh? 

 0.1675 

 0.675 

 1.675 

 16.75 

17.  Geometric Shapes and Properties - MC 
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18.  Spatial Relationships - OE 
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18.  Spatial Relationships - MC 

What view of the barrels is seen by the person in the picture? 
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19.  Tables, Graphs and Charts - MC 
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19.  Tables, Graphs and Charts - OE 

The table shows the number of years ago several kinds of clothing were first worn.  
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20. Statistics and Data Analysis - OE 
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20.  Statistics and Data Analysis - GR 

Louis works at a supermarket. His earnings from his last four paychecks are shown 
below.

$187.53 $168.76 

$205.64  $252.71 

What is the mean of Louis’ earnings from these four paychecks? 

21.  Probability - MC 

The spinners below are each divided into 4 equal sections 

If each spinner is spun once, what is the probability that the arrows will both land on A? 

   
1
4    

2
16

1
16      

2
4

$
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21.  Probability - OE 
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22.  Patterns - MC 
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22.  Patterns - OE 
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23.  Algebraic Concepts - GR 

What is the value of x in this equation? 
  2x – 4.01 = 7.13 
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23.  Algebraic Concepts - OE 
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23.  Algebraic Concepts - MC 

24.  Classification and Logical Reasoning - MC 
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24.  Classification and Logical Reasoning - OE 
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25.   Mathematical Applications 
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Connecticut Mastery Test – Fourth Generation 
Mathematics Grade 8 Vocabulary List 

About
Accurate 
Acute angle 
Add
Algebraic term 
All together 
A.M.
Angle (s) 
Answer
Approximate 
Arc
Area
Array 
Arranged
Arrived at ( as in 

determined) 
Arrow
At least 
Average
Axis
Bar graph 
Between _ and _ 
Categories
Capacity 
Celsius degree 
Centimeter 
Chance
Change (as in 
    money) 
Chart
Chord
Circle
Circle graph 
Circular face 
Circumference 
Classify 
Clock (analog and
    digital)  
Closest to 
Column (s) 
Combine 
Combination 
Common attribute 
Compare 
Complementary  
    angles 
Conclusion
Cone
Congruent
Coordinates

Coordinate grid 
Cube
Cubic (feet,  
    meters, etc) 
Cubic millimeter 
Cup
Cylinder 
Data
Day 
Days of the week 
Decimal 
Degree (s) 
Denominator 
Density
Depth
Describe 
Design
Determined
Diagram 
Diameter 
Different
Digit
Divide
Double Bar Graph 
Double Line Graph 
Dozen
Edge
Elapsed time 
Elliptical base 
Equal
Equation
Equilateral
Equilateral triangle 
Equivalent
Estimate 
Exactly 
Explain
Exponents (positive 

& Negative) 
Expression
Evaluate
Event
Exponent
Face
Factor
Fahrenheit
   Degrees 
Fair
Farthest
Fewer, fewest 

Fewer than 
Figure (as in 
geometric figure) 
Foot
Formulas 
Fraction
Fractional part 
Frequency table 
Gallon
Geometric solid 
Grams 
Graph
Greatest 
Grid (coordinate and 

dot paper) 
Group
Grouped
Growing patterns 
Half
Half-Inch
Height (s) 
Hexagon
Highest
Hour
How many more 
How many less 
Hundred (s) 
Hundredth
Improper fraction 
Inch
In common 
Input
Integers
Intersect (ion) 
Interval
Irregular
Isosceles triangle 
Kilogram 
Kilometer 
Larger/larger than 
Least
Least Likely 
Length
Less
Less than 
Likely 
Line of best fit 
Line graph
Line of symmetry 
Line plot 

Line segment 
Liter
Locate (d) 
Long, longer, 
  longest 
Lowest
Mass
Mathematical  
 thinking 
Maximum 
Mean
Measure
Measurement 
Median
Meter
Midpoint
Mile
Milligram 
Milliliter
Millimeter
Minimum 
Minute
Missing
Mixed number 
Mode
Month
More
More than 
Most
Most likely 
Multiple
Multiply 
Nearest 
Net (flat pattern) 
No less 
No more than 
Number fact 
Number line 
Number sentence 
Numerator 
Obtuse angle 
Obtuse triangle 
Octagon
Odd number 
One-dimensional 
Ones
Open sentence 
Operation
Order of
    Operations 



415

Order (numbers) 
Ordinal numbers  
   (first, second, 
    etc) 
Ordered pair 
Ounce
Outlier
Output
Parallel
Parallelogram
Pattern
Pentagon
Percent (% of 100) 
Perfect square 
Perfect cube 
Perimeter 
Perpendicular
Pictograph
Pint
P.M.
Point (on a graph) 
Point (on a
 number line) 
Polygon 
Possible
Pound
Predict
Probability 
Product
Proportional 
Pyramid 
Pythagorean 
    Theorem 

Quadrilateral 
Quart
Quarter
Quotient
Radii
Radius
Range
Ratio
Reasonable
Rectangle,
rectangular
Rectangular prism 
Reflection
Regular polygon 
Rename
Repeating
 patterns 
Replaced
Represents
Rhombus 
Right angle 
Right trapezoid 
Right triangle 
Ring (draw a ring 
     around) 
Rotation ( including 

clockwise and 
counterclockwise)

Rounding, rounded 
Row (s) 
Same/ the same as  
Scale
Scalene triangle 

Scatter plot 
Scientific notation 
Schedule
Second
Segment 
Set
Shaded
Shape
Short, shorter,  
    shortest 
Side (s) 
Size
Similar 
Smaller/smaller than 
Solve/Solution 
Sort
Sphere
Spinner
Square
Square centimeter 
Square feet 
Square inch 
Square meter 
Square number 
Square unit 
Square yard 
Stem-and-Leaf plot 
Story problem 
Subtract
Sum 
Surface area 
Symbol 
Symmetry 

Table
Tall, taller, tallest 
Temperature 
Tens
Tenth (s) 
Term (in a pattern) 
Thousands
Thousandths
Three-dimensional 
Ton
Transformation 
Translation
Trapezoid
Trend
Triangle
Two-dimensional
Unit (using dot 

paper, base ten 
blocks, and 
measurement) 

Unreasonable
Unshaded
Value
Venn diagram 
Vertical axis 
Vertices 
Vertex 
Volume
Week
Weight
Width
X-axis
Y-axis
Yard
Year

Mathematics Grade 8 Vocabulary List (Continued) 

This list, while not exhaustive, includes vocabulary with which all teachers and students should be familiar.  
Bold words may be new vocabulary that should be used at this grade level. 
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