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Grade 4
Math 2006-2007

NUMBER SENSE, PROPERTIES, AND OPERATIONS grode 4

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

1. NUMBER SENSE:
Students shall
understand numbers,
ways of representing
numbers, relationships
among numbers, and
number systems.

1. Recognize equivalent representations for the same whole number and generate
them by composing and decomposing numbers. Ex. 1,076=1,000+70+6;
500+500+25+25+25+1 ete. (1)

2. Use the place value structure of the base ten number system, and be able to
represent and compare whole numbers to millions (using models, flustrations, symbols,
expanded notatien, and problem solving). Ex 1,246,477__ 1,244 (2)

3. Use mathematical language and symbols to compare and order any numbers, with
and without appropriate technology. (<,>,=) (2)

4. Write a fraction to name part of a whole, part of a set, a location on a number
line, and the division of whole numbers, using models up to 12/12. (3)

7. Write an equivalent decimal for a given fraction relating to money. Ex:
1/10=$0.10 (1)

2

PROPERTIES OF
NUMBER OPERATIONS
Students shall
inderstand meanings of
iperations and how they
elate to one another.

4. Represent and explain division as measurement and partitive division,
groups, related rates, price, rectangulor arrays (area model), combinations and
multiplicative comparison. (3)

2. Apply number theory (1)

Determine if any number is even or odd.

‘Use the terms multiple, factor, and divisible by in an appropriate context.
* Generate and use divisibility rules for 2, 5, and 10.

Demonstrate various multiplication and division relationships,

including equal

*  Translate contextual situations involving division into conventional mathematical

symbols,
Explain how a remainder may impact an answer in a real world situation.

NUMBERICAL
PERATIONS AND
STIMATION:
tudents shall compute
uently and make
-asonable estimates,

4,
multiplication, using a variety of methods and tools. EX:

paper and pencil with and without appropriate technology
3. Use estimation strategies to solve problems and judge
answer,

3. Attain, with and without appropriate technology, computational fluency in
| multiplication and division, using contextual problems. (3) ¢, 2006 E, 2007

Two-digit by two-digit multiplication (larger numbers with technology)

Up to three-digit by two-digit division {larger numbers with technology)
Strategies for multiplication and dividing numbers

Performance of operations in more than one way

Estimation of products and quotients in appropriate situations

Relationships between operations

Solve simple problems using operations involving addition, subtraction, and

objects, mental computation,
(1

the reasonableness of the

(2)




ALGEBRA grade 4

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

4. Patterns, Relations, and Functions:
Students shall recognize, describe, and
develop patterns, relations, and
functions.

2. Use repeating and growing numeric and gesmetric patterns to make

predictions and solve problems. (3) B, 2006
3. Determine the relationship between sets of numbers by selecting the rule (2-

step rule in words) (7)

5. ALGEBRAIC REPRESENTATIONS:
Students shall represent and analyze
thematical situations and structures,
Using algebraic symbols.

1. Select and/or write number sentences {(equations) to find the unknown in
problem-solving contexts involving two-digit by one-digit division, using
appropriate labels, (1)

2. Express mathematical relationships using simple equations and inequalities
(<'>,=)_ EX: 4x5 Bx2+3 (1}

3. Use a variable to represent an unknown quantity in o number sentence
involving contextual situations and fine the value, EX: Sue bought 48 pencils.
If pencils came in packages of 12, how many packages did she buy. (2)

6. ALGEBRAIC MODELS: Students
shall develop and apply mathematical
models to represent and understand
quantitative relationships,

1. Create a chart or table to organize given information and to understand
relationships and explain the results. EX: Troy must read independently for 2
ours a week. If Troy reads 20 minutes a day, how lang will it take him to read
a total of 2 hours? (2) A, 2007

7. ANALYSIS OF CHANGE: Students
shall enalyze change in various contexts,

1. Identify, describe, and generalize relationships in which quantities change
proportionally. Ex. If a car travels at a rate of 50 mph, how far will it travel

in three hours? (1)

GEOMETRY GRADE 4

[ CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

8. GEOMETRIC PROPERTIES:
Students shall analyze characteristics
and properties of two- and three-
dimensional geometric shapes and
develop mathematical arguments about
geometric relationships,

1. Xdentify, describe, and classify three-dimensional solids by properties
including the number of vertices, edges, and shapes of faces, using models. (2}
2. Identify regulor and irregular polygons, including octagons. {3) B, 2007

3. Identify, draw and describe o line, a line segment, a ray, an angle, and
intersecting, perpendicular, and parallel lines. (1)

4. Identify and describe intersecting, perpendicular, and paralle] lines in
problem-solving context. (1)

5, Classify engles relative 1o 90° as more than, less thon or equal to. (2)

9. TRANSFORMATION OF SHAPES:
Students shall apply transformations
and the use of symmetry to analyze
mathematical situations.

1. Determine the result of a transformation of o two-dimensional figure as g
stide (translation), flip {reflection), or turn (rotation), and Jjustify the answer.

(1)

11. VISUALIZATION AND
GEOMETRIC MODELS: Students shall
use visualization, spatial reasoning, and
geometric modeling.

1. Construct a three-dimensional model composed of cubes when given an

illustration. (1)
2. Create new figures by combining ond subdividing models of existing figures in |

multiple ways and record results in o table.
(8) D, 2006




MEASUREMENT Grade 4

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

12, PMYSICAL ATTRIBUTES:
Students shall use measurement
attributes to describe and
compare mathematical and real-
world ohjects,

3. Use the relationship among units of measurement. (3)

Length: 12in = 1 ft  3ft =t yd 36in = 1yd  100cm =1m
Capacity: 2 cups = 1 pint 2 pints = 1 quart 4 quarts = 1 gallen
Weight: 16 ounces = 1 Ib

13. SYSTEMS OF
MEASUREMENT: Students shall
identify and use units, systems,
and processes of measurement.

1. Use o calendar to determine elapsed time from month to month., (1)
2. Salve problems involving conversions between minutes and hours, (1)
4. Determine elapsed time in contextual situations to five-minute intervals with
beginning time unknown. EX: Mary watched a movie for 1 hr. and 15 min. The movie
ended at 8:15. When did the movie begin? (2)
5. Apply meney concepts in contestual situations. EX: Detfermine the better buy,
Determine change back with least amount of change, compare money (1)
7. Use appropriate customary and metric measurement tools for length, capacity, and
mass. (1} . '
8. Estimate and measure length, capacity/vslume, and ass, using appropriate
customary and metric units, (2)

» Length: % inch, 1 em

* Perimeter: inches, feet, centimeters, meters

* Area: Square inches, square feet, square centimeters, square meters

= Weight: pounds/ounces

*  Mass: Kilograms/groms

* Capacity: Cups, pints, quarts, gallons

*  Volume: liters
9. Use strategies for finding the perimeter of a rectangle. (1)
10. Use strategies for finding the area of o rectangle. (4) A, 22006 b, 2007
11. Use Strategies to find the volume (cubic units) of rectangular prisms and cubes (2)

DATA

ANALYSIS, STATISTICS AND PROBABILITY grade 4

CONTENT STANDARD

STUDENT LEARNING EXPECTATIONS

14, DATA REPRESENTATION:
Students shall formulate questions
that con be addressed with data and
coliect, orgonize, and display
relevant data to answer them

1. Create a data coliection plan after being given a topic, and collect, organize,
display, describe, and interpret simple data, using frequency tables or line plots,
pictographs, and bar graphs, (2)

15. DATA ANALYSIS: Students
thall select and use appropriate
statistical methods to analyze data.

1. Represent and interpret data, using pictographs, bar graphs, and line graphs, in
which symbols or intervals are greater than one. (2) E open response

7. PROBABILITY: Students shall
nderstand and apply basic concepts
f probability.

1. Use fractions to predict probability of an event. Ex. 5 blue tiles, 3 red tiles,
and 2 green tiles- What is the probability of pulling out o green tile, (1)

2. Conduct simple probability experiments, record the data, and draw conclusions
about the likelihood of possible outcomes (roll number cubes, pull tiles from o bag,
spin a spinner, or determine the fairness of games), {(4)




hole number and generate them by composing

Recognize equivalent representations for the same w
500+500+25+25+25+1 etc. (2007= # 13)

and decomposing numbers. Ex. 1,076=1,000+70+6;

13.  Which shows the expanded form of the
number below?

656,094

A. 60,000 + 56,000 + 90 + 4

B. 600,000 + 56,000 + 90 + 4

C. 600,000 + 50,000 + 6,000 + 94
*D. 600,000 + 50,000 + 6,000 + 90 + 4



NUMBER AND OPERATIONS GRADE 4
Use the place value structure of the base ten number system, and be able to represent and
compare whole numbers to millions (using models, illustrations, symbols, expanded notation, and

problem solving). Ex 1,246,477_.1,244 (2006=# 4,3,38)
9. Jean made the chart below to record the

b;;x;})s the value of the underlined digit number of pencils sold at the school store for
) the last four months,
2 ,
18,036,097 Pencil Sales
A. three thousand Month # of Pencils Sold
) September 1,543
*
B. thirty thousand October 1.867
C.  thirty-six thousand November 1,290
December 1,789

ID.  three hundred thousand

Which of the following is a true statement
about the number of pencils sold?

A, 1,789<1,543
B. 1,290> 1,867
*C. 1,543>1290
D. 1,867=1,789

38. The chart below shows the number of calories
consumed by a group of students in one week.

Student Calorie Chart

Student Number of Calaries
Tony 15,285
James 14,768
Kendra | 14,876
Sophia . 15,852
Which student consumed the least number of
calories?
A. Tony
* B, James
C. Kendra

D. Sophia



Use mathematical Janguage and symbols to compare and order any numbers, with and without
appropriate technology. {<,>,=) (2006=# 17,29)

29. What symbol can replace the in the
number sentence below to make it true?

17. Scan has 36 baseball cards. Tom has
3 baseball cards. Which of the following is a

true statement about their baseball card
collections? 1,840 1,804
A, 25>36 ' | YA, >
B, 25x36 B. =
£C. 36>25 C.
D.

D, 36=23



Write a fraction to name part of a whole, part of a set, a location on a number line, and the
division of whole numbers, using models up to 12/12. (2006=# 40 2007= # 29, 33)

29.  What fractional part is shown on the geoboard

below?
e s o o s
L] a o [ @
. o @
¥ - b 8 (-]
» L] L]
A l
4
B. >
4
C. I
D. 4

33. Toby has a candy bar that is divided into 12 squares, as shown below.

[T |
i

=
I

He gave Shelly 2 pieces and Ron 3 pieces. What portion of the candy bar does Toby have lefi for himself?
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Whrite a fraction to name part of a whole, part of o ser, a location on o number line, and the
division of whole numbers, using models up ta 12/12. (2006=# 40)

40. Which of the following fractions identifies the part of the dozen eggs shown below that has been used?

* D,

.



Write an equivalent decimal for a given fraction relating to money. Ex: 1/10=$0.10
(2007= # 18)

|
18. Which amount equals 4 of $1.00?

A, $0.04
*B.  $0.25
C. %040

D, $0.50



number is even or odd, Use the terms

ine if any
Apply number theory. Determine i : e 1
ui‘E:iP Za factor, ond divisible by in an appropriate cop*rex‘t. .G?ner'a're ad -
3‘_ ‘siZili‘w rules for 2. 5, and 10. Demonstrate various multiplication an
ivi . 9,
relationships. (2006=# 35)

35.  Mr. Booth put the two groups of numbers
below on the board.

Group Y

Group X

. What is the rule he used when forming the two
groups?
A.  Group X: Multiples of 5
Group Y: Even Numbers

*B.  Group X: Odd Numbers
Group Y: Even Numbers

C.  Group X: Odd Numbers
Group Y: Multiples of 3

D.  Group X: Odd Numbers
Group Y: Multiples of 6



Represent and explain division as measurement and par'ﬁﬁve' diva:sion, includin:cj ?qucfl groups,
related rates, price, rectangular arrays (area model)-, corrx%?u’mhc-ms and mulﬁpi:cia’rwe
comparison. Translate contextual situations invoivmg‘; division into com{enhunul y
mathematical symbols. Explain how a remainder may impact an answer in a real wor

situation. (2006=# 6,22 2007= # 20)

20.  Ms. Summers has 41 pencils for 9 students. If
they all receive the same number of pencils,
what is the greatest number each student can

receive?
*A. 4
B. 5
C. 32



Represent and explain division as measurement and partitive division, including equal
groups, related rates, price, rectangular arrays (area model), combinations and
multiplicative comparison. Translate contextual situations invalving division into
conventional mathematical symbols.  Explain how a remainder may impact an answer in

a real world situation. (2006=# 6,22)

22. Sheila is making beaded necklaces that are

6. Mrs. Smith and Mr. Jones &8 taking thel? 10 inches long. She has a piece of string that is

classes on a field trip. Each school van holds t
8 people. If there are 48 people going on the 78 ITC?;&S 35’&"12' iﬁ:";ﬁaﬂ}’ necklaces can she
trip, how many vans do they need? make from the String
A 5 * AL 7
*B. 6 B. 8
C. 40 C. 780
D. 800

D. 56



Attain, with and without appropriate technology, computational fluency in multiplication and
division, using contextual problems: Two-digit by two-digit multiplicatien (larger numbers
with technology) Up to three-digit by two-digit division {larger numbers with technology)
Strategies for multiplication and dividing numbers  Performance of operations in more than
one way Estimation of products and quotients in appropriate situations  Relationships
between operations. (2006=# 7, C open response 2007= # E)

E. Jansen is helping to prepare for a bicycle race. His job is to set up tables with cups of water along the
course. There will be 10 tables with 24 paper cups of water on each table.

1. How many paper cups will Jansen need in all? Explain your answer using words and/or numbers.

2. The paper cups come in packagesrof 48. Based on your answer in Part 1, how many packages of
cups will Jansen need? Explain your answer using words and/or numbers.

BE SURE TC LABEL YOUR RESPONSES 1 AND 2.

SCORE DESCRIPTION

The student earns 4 points. The response contains no incorrect work. Labels are not
required for a score of 4.

The student earns 3 points.

The student earns 2 points.

The student earns 1 point, or some minimal understanding is shown.

The student earns 0 points. No understanding is shown.

Blank-—No Response. A score of “B” will be reported as “NA.” (No attempt to answer the
item. Score of “0” assigned for the item.)

oo BN -0 U O S SR




Attain, with and without appropriate technology, computational fluency in muitiplication
and division, using contextual problems: Two-digit by two-digit multiplication (larger
numbers with technology)  Up to three-digit by two-digit division (larger numbers
with technology)  Strategies for multiplication and dividing numbers .Performarfce of
operations in more than one way Estimation of products and quotients in appropriate

situations  Relationships between cperations. (2006=# 7, C open response}

7. Ashley has a 43-page sticker album. Each
page will hold about 20 stickers, About how

many stickers can she place in the album?

A, 2
B. 20
C. 60
*D. 800

. .''.. ~ MATHEMATICS OPEN-RESPONSE ITEMC =

C. Mrs. Gréy wrote the following two numbers on the board.,
12 4

L TW‘hat is the sum of the two numbers that Mrs. Grey wrote on the board? Write a number sentence
using Mrs: Grey’s numbers and your sum.

2. If 12 is the dividend and 4 is the quotient, what is the divisor? Write a number sentence using
Mrs. Grey’s numbers and your divisor.

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.



Solve simple problems using operations involving addition, subtraction, and multiplication, using ¢
variety of methods and tools. EX: objects, mental computation, paper and pencit with end without
appropriate technology. (2007= # 7)

7. Beth had 9 groups of pencils with 4 in each
group. She skip-counted by 4 to find the
total number of pencils. What are the last
3 numbers she said?

A, 14 23 32
B. 20 24 28
*C. 28 32 36

D. 32 36 48



Use estimation strategies to solve problems and judge the reasonableness of the answer.
(2006=# 12, 2007= # 39)

39.  Which state has a population that is about
2,000,000 greater than that of Arkansas?

Population of Arkansas and Its Border States

State Population
Texas 22,118,509
Tennessee 5,841,748
Missouri 3,704,484
Louisiana 4,496,334
Oklahoma 3,511,532
Mississippi 2,881,281
Arkansas 2,725,714

A. Tennessee

B. Missouri

*C. Louisiana

D.  Oklahoma




Use estimation strategies fo solve -problems and judge the reasoncbleness of the answer.
(2006=# 12)

12.  Randy has 3 bags of marbles. Each bag has
86 marbles. About how many marbles does

Randy have in all?

A. 83
B. 89
C. 240

*D. 270



Use repeating and growing numeric and geometric patterns to make predictions and solve problems. (2006=#
5, B open response 2007= #19)

19. If the pattern belew continues, how many squares will be in Figure 57

? ?
Figure | Figure 2 Figure 3 Figure 4 Figure 5
A. 4
B. il
C. 13

*D. 17



ALGEBRA SRADE 4

Use repeating and growing numeric and geometric patterns to make predictions and solve problems. (2006=#

5, B open response)
5. Zach created the secret code below to write

messages to his friends.

My Secret Code

S UL I N, Qe
ot
mo O w

o
—
iyl

What numbers will Zach write to represent the

word “HE"?7

A, 4,7
*B, 7,4

C., 4,8

D. 8,4

L MATHEMATICS OPEN-RESPONSE ITEMB

O

|
4
3

5

1
i
i
i

P il AR T I T T s e

LSRRI AT RIRL

T T

B. Karen wants to make a bookmark out of leather. She is planning the design above on paper before she
starts cutting the leather.

1. Using Karen's pattern, complete the design for the bookmark.
2. How many of each shape will she need to cut out to make her bookmark?

3. Use the same number of squares, circles, and rhombuses to design a new bookmark that follows a

regular patiern.

BE SURE TO LABEL YOUR RESPONSES 1, 2, AND 3.



Determine the relationship between sets of numbers by selecting the rule (2-step rule in words)
(2006=# 1,13,31 2007= # 9, 25, 30, 31)

9, Pam created the table below using a 2-step
rule.

2 5
3 7
4 |9

5 I

What did Pam do to create her set of numbers?

Al

*B.

Lo
Lh

Add 4 to the x-value, and then
subtract 1.

Multiply the x-value by 2, and then
add 1.

Add 2 to the x-value, and then add
i more.

Multiply the x-value by 2, and then
subtract 1.

Toby recorded the height of a plant for four
weeks. He noticed a pattern.

Week Height
I 2 inches
2 5 inches
3 11 inches
4 23 inches

What is the rule for the changes in height?

A,  Add3.
B, Add1i2
C. Double each number.

*D.  Multiply each number by 2 and add I.

30. Mr. Teck wrote the sets of numbers below on
the board.

(5,9 (6,12) (7,15) (8,18)

What rule did Mr. Teck use to determine the
value of the second number in each set?

A.
B.
C.

*D.

Add 4 to the first number.
Multiply the first number by 2.

Multiply the first number by 2, and then
add 1.

Subtract 2 from the first number, and
then mulitiply by 3.

31. What is the rule for the pattern below?

0w

24365 109...

Add 2, and then subtract 1.

Divide by 2, and then add 1.
Multiply by 2, and then add 1.
Multiply by 2, and then subtract 1.



Determine the relationship between sets of numbers by selecting the rule (2-step rule in words)

(2006=# 1,13,31)

What is the missing operation in the pattern below?

1.
Input n 10 I 12 13 14 15
Qutput 3 4 5 6 7
A, add?7
B. addl0
C. subtract 3
* 13, subtract 7
13, i
What is the rule for the number pattern below? 31. When Ashley says “13,” the answer is 1 13.

: When she says “36,” the answer is 136. When
1,1 : '
23 225 45 9 she says “94,” the answer is 194. What is the
rule for Ashley’s pattemn?

A. add 900

B. divide by 2
*C.  divide by 5

D. Subtract 900

*A, add 100
B. add {17
C. divide by 100
D.  divide by 117



Select and/er write number sentences (equations) to find the unknown in problem-salving contexts involving

two-digit by ene-digit division, using appropriate labels. (2006=# 10)

10. M. Carter’s class has 30 students. Which
mathematical sentence shows how many
5-player basketball teams the class will be
able to make at recess?

*A. 30+5=n
B. 30x5=n
C. 30-5=n
D. 30+5=n



Express mathematical relationships using simple equations and inequalities. Ex: (<, >, =, ).
4xb= 8x2=3. (2007= # 12}

12.  Kim wrote the following number sentence
(inequality) on the board.

3x6-4<6] |3
Which symbol will make the number sentence
true?
Ao+
B, -
*C.  x

©
|



Use a variable to represent an unknown quantity in a number sentence invoiving contextual situations and fine
the value, EX: Sue bought 48 pencils, If pencils came in pockages of 12, how many packages did she buy,

2007= # 21,24)

21.

Eleven students paid a total of $55 to go on a
freld trip. Which equation (number sentence)
shows how much money each student paid
(n), if each student paid an equal amount?

*A.
B.
C.
D.

55=11=n
1 x35=4
S55~11=n
55+1i=n

24,

Marguerite needs 24 squares to make one
patchwork quilt. She wants to make 6 quilts.
Which mathematical sentence shows how
many squares she needs?

A.
B.

24+6=n
6+24d=n
2dx6=n
4dx24=n
























































































































