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ABSTRACT

The Language of Mathematics:

Virginia Standards of Learning Mathematical Pictionary for Grades K-3

by

Amanda Collins-Browning

My experience teaching in Virginia schools, pacing and aligning instruction to the Virginia
Standards of Learning, caused me to recognize the need for a mathematics tool to simplify and
transition K-3 mathematics vocabulary usage and instruction. The language of mathematics uses
three linguistic tools: words, symbols, and diagrams. Within this thesis I developed an
instructional tool, a “Mathematics Pictionary”, to accommodate primary grades K-3 and
transition mathematical language and vocabulary skills between the primary grades aligned to
the instruction and guidelines of the Virginia Standards of Learning. The Pictionary may be used
coherently with lesson plans, available from the Virginia Department of Education, for
instructional use in teaching mathematical vocabulary usage throughout the primary grade levels,

K-3.
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CHAPTER 1
INTRODUCTION

As a kindergarten teacher I have found that building strong, rich vocabulary in the core
subject areas is essential to student success in comprehension. The basis for this thesis is
acquiring a strong foundation for mathematical literacy. I have found that children are non-
proficient in mathematical literacy due to certain factors. The foremost factor is the lack of
efficient materials and instructional tools. As I researched the materials available to primary
teachers in my own school and district, I found very few tools were available to promote
mathematical literacy in primary grades. The needed tools often are not present in the classroom
to present adequate mathematical instruction. Many available tools were not developmentally
appropriate or instructionally sound.

As a former fifth grade teacher I transferred to kindergarten three years ago, I found that
students struggle in mathematics during intermediate grades and often do not score proficiently
on standardized tests because they lack an understanding of mathematical vocabulary. Often
vocabulary and terminology are not being properly and formally introduced. This adversely
affects the natural progression of mathematical literacy. If the proper sequence of terminology
and skills is not attained, students will not master needed skills and objectives required by the
Virginia Standards of Learning. The proper sequence is vital because sometimes the
understanding of one term depends on the understanding of other terms. For example, a student

cannot understand ‘““area” before learning the meaning of “square”.



CHAPTER 2

BACKGROUND

Statement of the Problem

Upon moving into a primary classroom from a middle school environment, my
observations and teaching experiences have led me to deem that mathematical illiteracy is a
growing problem. Within my school district, Russell County Public Schools, one of the causes is
the lack of proper tools and manipulatives in the classroom. Another is that mathematical
terminology is often not properly introduced. When this happens, children may not meet
mastery of the proper terminology necessary for proficiency within mathematical achievement.
The earlier students are exposed to meaningful, engaging mathematical experiences, driven by
age-appropriate mathematical language the likelihood students may be proficient within
mathematics. The Virginia Standards of Learning states that primary level teachers need to plan
introduction of new vocabulary in an age appropriate context with relevant objects, pictures,
stories, and diagrams (Learning 2-3).

As addressed in the current Virginia Department of Education Standards of Learning
proper mathematical literacy and terminology is crucial to student’s understanding and
appreciation of the subject across grade levels. The Standards also iterate language of
mathematics and proper vocabulary should be spoken and introduced in the earliest grades.
Mathematics has its own language of terminology that builds a foundational connection between
mathematics skills, from very basic skills through more complex skills. The Virginia Standards
of Learning also address that all students should acquire a specialized vocabulary for
mathematics and language patterns beginning at an early age (Learning 1-4). Each grade level of

education should properly introduce and address specialized vocabulary and language patterns,



building on prior knowledge. Children naturally acquire concepts, skills, and problem solving
strategies, along with a strong mathematical vocabulary when introduced to them in proper
relationship (Learning 4). As children are introduced to integrated mathematical vocabulary
through words, symbols, and diagrams, they may develop an understanding of quantitative
concepts and relationships for mathematical proficiency.

Many teachers, regardless of experience, may feel overwhelmed by the responsibility and
accountability placed by the Standards of Learning. This feeling may be due, in part, to the lack
of instructional tools available to them. This thesis presents a Pictionary for primary teachers
that addresses grades kindergarten through grade three. It provides developmentally and age
appropriate terms, pictures, symbols, and diagrams and an apparatus guide that may enable
children to become mathematically literate. Students will relate terms alphabetically by the use
of pictures and brief definitions. The Pictionary provides a strong mathematical vocabulary
foundation that will assist in building successful students and prepare students for formal
assessments by grade three. Additional lesson plans, available from the Virginia Department of
Education, to be implemented with the Pictionary provide suggestions for presentation of
mathematical vocabulary and instructional practices in the primary classroom. The problem,

then, is to develop a Pictionary that will accomplish these tasks.



CHAPTER 3

RESEARCH

We owe our children no less than a high degree of quantitative literacy and mathematical knowledge that
prepares them for citizenship, work, and further study. (NCTM 289)

According to the National Council of Teachers of Mathematics (NCTM), quantitative
literacy is a main goal for mathematics teachers in America. It is worth emphasizing that “our
children” means all children. Equity is an interior principle for NCTM as well: “All students,
regardless of their personal characteristics, backgrounds, or physical challenges, must have
opportunities to study — and support to learn — mathematics” (NCTM 12). The earlier students
are exposed to meaningful, engaging mathematics instruction, the greater the likelihood the
students will be successful in future educational endeavors (Pre-K Now 4).

Children are exploring and observing elements of literacy and numeracy. Such
explorations initiate in the earliest days of life and are a natural outgrowth of children’s curiosity
and interest in how the world works. Based on experiences, children build a reservoir of
knowledge about mathematics, language, and reading that they possess through kindergarten,
first grade, and beyond (Kostelnik 57-61). Research indicates that teachers’ ability to generate
stimulating numeracy and literacy experiences for young children is significantly influenced by
three factors: the fundamental components of early literacy and numeracy, how children
experience literacy and mathematical concepts in their play, and what teachers do intentionally to
support literacy and numeracy in all areas of the curriculum throughout the day (Kostelnik 57-
61). Mathematical and literacy visualizations, along with a solid, concrete curriculum, foster
both conceptual skills and natural curiosity to generate a rich learning environment and

appreciation for mathematics (Learning 2-3).



Manipulatives and visualizations are defined as concrete objects that "appeal to several
senses and that can be touched, moved about, rearranged, and otherwise handled by children"
(Kennedy 6). Representations are defined as "external manifestations of mathematical concepts"
(Tchoshanov 126) expressed or designated by some term, character, or symbol. The purpose of
using manipulatives is to facilitate and foster conceptual mathematics learning by making
problems tangible. Instruction that makes explicit the connection or relationship between
manipulatives and symbolic representations of mathematics concepts is critical for young or
special needs students (Ball 14). The usefulness of manipulatives has been linked to Piaget's
theories of 1970, which described children's learning as concrete (Wood 2), and to Bruner of
1966, who emphasized the use of concrete objects in instruction of young children (Bruner 176).

According to Jean Piaget’s concept of active learning in the preoperational stage, in
which average kindergarteners are functioning developmentally, experiences are vital to the
development of thought processes because the child’s logic develops from the exertion to
interpret information gained through such experiences (Piaget 4). Active learning is both a
concept and a process. As a concept, a child is actively involved with a variety of manipulatives
in problem-solving activities. In relevance to both concept and process active learning becomes
an inherent part of constructivism (Morrison 114).

In the Principles and Standards for School Mathematics, the National Council of
Teachers of Mathematics noted that the ability to communicate mathematically should be the
focus in all areas of assessment and instruction. Clearly, vocabulary, or the acquaintance of
words and their meanings, is a crucial component of mathematics communication (Bryant 44).
Many years ago, Wigg and Semel, pointed out that mathematics is "conceptually dense,"

meaning that students must comprehend the meaning of terms and mathematical symbols



(Bryant 44). Unlike in reading, there are few context clues to help support meaning. Other
researchers, Miller and Schell, agree suggesting that mathematics language is complex and
particularly abstract (Bryant 44).

This thesis outlines a standards-based, age-appropriate mathematics Pictionary to support
and develop mathematical language and understanding through concrete, colorful visualizations,
supplemented by the use and exploration of manipulatives. The fundamental principle of this
thesis is to foster children’s natural curiosity about mathematics by building connections in the
classroom to form strong mathematical foundations. The National Council of Teachers of
Mathematics express support for this principle in Principles & Standards for School
Mathematics.

“Developing a solid mathematical foundation from
prekindergarten through second grade is essential for every child.
In these grades, students are building beliefs about what
mathematics is, about what it means to know and do mathematics,
and about themselves as mathematics learners. These beliefs
influence their thinking about performance in, and attitudes toward
mathematics and decisions related to studying mathematics in later
years. All students deserve high-quality programs that include
significant mathematics presented in a manner that respects both
the mathematics and the nature of young children.... They
(teachers) must be grounded in a knowledge of child development
and provide environments that encourage students to be active

learners and accept new challenges” (Mathematics 1-2).

10



CHAPTER 4

PICTIONARY

AO is the 1°" letter of the alphabet!

abacus

An abacus is a counting machine. The number of beads on each rod of the abacus
indicates how many hundreds, tens, and ones are contained within the number. This
abacus shows 3 hundreds, 2 tens, and 5 ones, giving 325.

325

three hundred twenty-five

acute angle
An acute angle is an angle whose measure is less than 90 degrees.

45°

acute angle

4

Related words:
angle, right angle, obtuse angle

11



addition
Addition is finding the total (sum) of two or more numbers. We use the plus sign
(+) when we add numbers together.

RA.2-0R2
2 + 1 = 3

Related words:
add, sum, term

after
After means further down a list.

7 comes after 6

February comes after January
Tuesday comes after Monday

algebra
Algebra is a part of mathematics where letters stand for numbers. Scientists use
algebra to solve problems and investigate number patterns.

6 +a=7

a is equal to 1

12



angle
An angle is a figure formed by two rays, called sides, having a common endpoint
called the vertex. Anangle is an amount of turn measured in degrees (°).

/‘\I 80°

®45° angle <
straight angle
90° angle

- 45°
135 acute angle
B

obtuse angle

Related words:
ray, acute angle, right angle, obtuse angle, straight angle

a.m.
The abbreviation a.m. stands for ante meridiem. It is used to show the time
between midnight and midday (noon) when we use the twelve-hour clock.

am.

v

midnight noon
Related words:
p.m.

13



analog clock
An analog clock is a clock that represents time by the position of hands on a dial.

Related words:
clock, digital clock

anticlockwise
Anticlockwise is the opposite direction to the direction in which the hands of a
clock move.

Related words:
clockwise, counterclockwise



area
Area is the size of a surface. Area is measured in square units.

parallelogram rectangle triangle
height
width
base length base
area = base x height area = length x width area = 3 X base x height

The area of this rectangle is
Six square units.

Related words:
length, volume, measurement

array
An array is a set of objects or numbers arranged in rows and columns.

There are 3 rows of frogs.

There are 4 columns of frogs.

There are 12 frogs in this array.

15



attribute
An attribute is a quality or characteristic such as color, thickness, size, and shape.

circle Q ‘
small

square
large

A A

blue red

triangle

Related words:
classify

16



Bb is the 2" letter of the alphabet!

bar graph
A bar graph is a type of graph used to display data organized by categories; each
axis of a bar graph should be labeled; the bar graph should be titled and have a

key.

World Population
A by Continent

4,000

3,000+ : —

2,000

(in millions)

1,000 | . — — -1

0.... _.

Africa The Asia Europe Oceania
Americas

before
Before means nearer the beginning.

12345678910

5 comes before 6

17



CC is the 3" letter of the alphabet!

calculation
Calculation is the process of working out the answer-.

Related words:
calculate

calendar
A calendar is an arrangement of time info days, weeks, months, and years.

L L @ L L L L

18



capacity

Capacity is how much something can hold.

This bucket has a
capacity if 2 gallons.

Related words:
volume

cardinal number
Cardinal numbers are numbers used for counting or answering the question “how
many?".

Related words:
ordinal number

19



Celsius
Celsius is a scale used to measure temperature. Celsius is measured in units of
degrees (°) and is abbreviated by (C).

100°C = water boils

0°C = water freezes
Related words:
degree, Fahrenheit

century
A century is a period of time that is one hundred years long.

century = 100 years

certain (probability)
An event is certain to occur if it has a probability of 1.

I am certain

1+3=4,

Related words:
impossible

20



chord

A chord is a line that joins two points on the circumference of a circle.

Related words:
circle, circumference

circle

A circle is a closed curve with all points in one plane and the same distance (radius)
from a fixed point, the center; the center is not part of the circle. A circle is a
round, flat fwo-dimensional shape.

radius

/ circumference

diameter

center

Related words:
circumference, diameter, radius

21



circumference
The circumference is the perimeter of a circle.

circumference

)

4

Related words:
perimeter, circle

classify
Classify means to sort into groups according to attribute(s).

4 8 11 18
5 21
7 3 99 50
one-digit numbers two-digit numbers

Related words:
attribute

22



clock
A clock is a tool used to measure time. Time may be measured by a digital or

analog clock.

i
=
-

analog clock digital clock

Related words:
digital clock, analog clock

clockwise
The hands of a clock move in a clockwise direction.

clockwise

Related words:
anticlockwise, counterclockwise

23



coin
A coin is a piece of money.

ONE DOLLAR

Commutative Property of Addition
The Commutative Property of Addition states that changing the order of the
terms does not affect the sum.

6+7=7+6

Commutative Property of Multiplication
The Commutative Property of Multiplication states that changing the order of the
factors does not affect the product.

8x6=6x8

cone

A cone is a solid figure formed by connecting every point on a curve in a plane to a
point not on the plane. The most common cone connects the points on a circle to a
point above or below the center of the circle.

%‘\ cone

Related words:
geometric solids

24



congruent
Figures are congruent if they are identical to each other in shape and size.
Congruent figures can be in different positions.

The two stars are congruent figures.

Related words:
similar

counterclockwise
Counterclockwise is a direction opposite to that of the normal rotation of the
hands of a clock; not clockwise.

cube
A cube is a solid figure with six congruent, square faces; all edges are the same
length; a cube has 8 vertices and 12 edges.

v

Related words:
geometric solids, square, face, edge, vertex, length

25



cylinder

A cylinder is a solid figure formed by connecting the corresponding points on the
edges of two congruent shapes that lie in different planes. The most common
cylinder connects corresponding points on two circles that lie one above the other
in parallel planes.

Related words:
geomeftric solid

26



Dd is the 4™ letter of the alphabet!

data
Data are pieces of information collected to answer a question.

' Test Results
} 99%
50%
33%
74%

18%

date
A date includes the day, the month, and the year.

-
The puppies were born on January 21, 2008.

decade
A decade is a period of time that is ten years in length.

"The 605"




degree

A degree is a unit of measurement. There are several different units of
measurement with this name, including measurements of temperature and
measurements of angles. The symbol (°) means degrees.

F 90° angle
C /
@ 40°
360°
Related words:

degrees Celsius, degrees Fahrenheit, angle

denominator
A denominator is the number of equally-sized parts that make the whole or
complete set.

Numerator ' § '

Denominator —> 4 <—— Number of Equal Parts to
Make up a Whole

Number of Equal Parts

Related words:
fraction, numerator

28



diagonal
A diagonal is a line segment that joins two non-adjacent vertices in a polygon.

CHECKERS In the game of checkers,
moves are made diagonally.

diagonal

Related words:
vertex, polygon

diameter
The length of a diameter is the distance across a circle, passing through the

center. Diameter is two times the length of the radius.
‘ diameter

Y
ol —

Dice are cubes with from one to six dots on their faces. The singular form of
"dice" is "die"”, so we say "One die, two dice".

29



difference

Difference is the distance between 2 numbers on a number line; the answer to a
subtraction problem. The difference between two numbers is how much larger the
bigger number is than the smaller number.

5 - 3 = 2
The difference between 5 and 3 is 2.

digit
There are 10 digits; any one of the symbols, 0,1, 2, 3,4,5,6,7,8,0r 9.

distance
Distance is the measure of how far apart two points are on a line.

A B

#0

o »
<4 >

0

The distance from tractor A to tractor B is about 1 inch.

30



dividend
A dividend is a number that is to be divided by a divisor.

24 - 8 8) 24

In both of these problems, the dividend is twenty-four.

division
Division is sharing of things equally; or dividing things into equal groups or parts.
The following symbols are used for division: +, /, and y—. Division is the inverse

of multiplication. Because 3 multiplied by 2 is 6, it follows that 6 divided by 3 is 2,
and that 6 divided by 2 is 3.

'Y 'Y '@ { )

Six sweets can be divided into
two groups of three sweets,
or three groups of two sweets.

divisor
A divisor is a number by which another number, the dividend, is divided.

24 - 8 8) 24

In both of these problems, the divisor is eight.

R

31



Ee is the 5™ letter of the alphabet!

edge

An edge in a solid figure is a line segment where two faces of the solid meet.

cube
A cube has twelve edges.

Related words:
geometric solids

equal
Equal means having the same amount or value.

Two plus three equals five.

32



equally likely outcomes

Equally likely outcomes are outcomes that have the same probability. Events with
equally likely outcomes have the same chance of happening. Tossing a fair coin has
two commonly, equally likely outcomes: heads or tails.

2
2

Related words: L~
probability

equation

An equation is a number sentence, a statement that two expressions or numbers
are equal. An equation is a mathematical sentence that uses an equal sign (=). The
expression on the right hand side of an equal sign represents the same number or
measurement as the expression on the left hand side of the equal sign.

2+ 3 =5
X+3= 5,s0x=2

equivalent
Equivalent means having the same value.

33



even nhumber
An even number is any number ending in O, 2, 4, 6, or 8. Even numbers are numbers
that can be divided by two and give whole numbers.

Related words: @ @

odd number 4 blocks

event
An event is an outcome or set of outcomes of an experiment or situation; for
example, getting a 3 is one possible event produced by rolling two dice.

Related words:
probability

experiment
An experiment in probability is any activity involving chance.

Related words:
probability

34



Ff is the 6™ letter of the alphabet!

face
A face is a polygon that serves as a side of a solid.

A cube has 6 faces.

Related words:
geometric solids

factor

A factor is a number that is multiplied by another number. In whole-number
arithmetic, the word factor is also used for a number that divides another number
evenly. For example, in the problem 3 times 4 equals 12, 3 and 4 are the factors
and 12 is the product. We also say that 3 is a factor of 12.

The factors of 12 are
1, 2, 3, 4, 6, and 12.

35



Fahrenheit

Fahrenheit is a scale used to measure temperature. Fahrenheit is measured in
units of degrees (°) and is abbreviated by (F).

32°F = water freezes
212°F = water boils

fair

In a game of chance, an object is called "fair” if it produces equally likely
outcomes. For example, a “fair die” is equally likely to roll fo display any number
from one to six.

fraction

A fraction represents a number of equal parts of a whole. The top of the fraction,
called the numerator, gives the number of equal parts. The bottom of the
fraction, called the denominator, gives the number of equal parts that make up one
whole.

Fraction Sticks

(_fﬂ*—(—ﬁ-[_—
ERERERERED

2 S
I
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Gg is the 7™ letter of the alphabet!

geometric solids
Geomeftric solids are three-dimensional figures such as cone, pyramid, prism, and
cylinder.

cone prism cylinder truncated pyramid

geometry
Geomeftry is the branch of mathematics that studies shapes and sizes.

37



graph

A graph is a method of displaying information as a picture to make it more easily
understood. Some types of graphs include: bar-line graphs, block graphs,
pictographs, and pie graphs.

' [r— ]
e — - et e o Conttntmty
CONTINENT rovecariew § A Hafria =
(E—‘——‘)J I The Americas =
s I | ElAsia o
THE AMERICAS £33 E =
e 2672 ' [l Europe -
EUROPE 727 e
EEr L ‘ [H oceania _;
\worw> 605;1 =
chart pie graph bar graph
4 IV :
s| 1T 1
-2 J‘3.:}
1
L] I _‘E-ol | E‘
b
-1
-2
= III v
=4
= 3 -2 -1 o 1 2 3 4

Cartesian graph
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greater than
Greater than means more than. The > sign is used to symbolize greater than. The
symbol > points from the larger number to the smaller number.

greater than Comparison Symbols

> € = >=<= #

greater less equal greater than less than not

than than to equalto  equalto equalto

10> 6
Ten is greater than six.

39



H h is the 8™ letter of the alphabet!

half

A half is one of two equal parts and can be written as a fraction (3), a decimal
(0.5), or a percentage (50%).

"
(N[
+
=

1 whole

40



Il is the 9™ letter of the alphabet!

identity properties

addition identity property:
if O is added to any number, the sum is the same as the given number

multiplication identity property:
if a given number is multiplied by 1, the product is the same as the given number

- W
W -
1] 1
w w

impossible (probability)
An event is impossible if it has a probability of 0. Impossible in probability

describes events that will definitely not happen. It is impossible for January o be
June, or cows to grow feathers and lay eggs

Related words:
certain, probability

41



input
Input is information used to solve a problem. The letter x is often used fo
represent the input.

y=x+3
f

The input is x.

interval
An inferval is a part of the number line between two numbers.

Number Linas

negative integers positive integers
1

¢
0
!
=
&
s

inverse operations
Inverse operations are operations that undo each other; addition and subtraction
are inverse operations; multiplication and division are inverse operations.

2+3-3:=2
bx3+3=5H

42



LI is the 12™ letter of the alphabet!

length
The length of an object or line is the distance along the object or line from one
end to the other.

12 jnches —

48 inches

The skipping rope shown is about 48 inches in length,
Even though its handles are only 12 inches apart.

43



less than
Less than means not as many as. The < sign is used to symbolize less than.

\mpanson Symbols

> < = >=<= #

greater less equal greater than lessthan not

to equalto  equalto equalto

2 <6
Two is less than six.

likely
An event is likely if you expect it to happen. The probability of a likely event is
close to 1.

yi‘
Math Test
2+2=-4
6+4:=10
7+0=7

It is likely that T will pass my next test.

44



line
A line is the path of a moving point.

S S ST DS S Y A - GO, S s S 6 (31 1

Related words:
plane, point

line of symmetry

A line of symmetry is a line dividing a figure or an arrangement of objects into two
parts that are mirror images of each other. A shape folded along a line of
symmetry will consist of halves, where one half will cover the other half exactly.

line of symmetry

The heart shape has
one line of symmetry.

Related words:
symmetry

line segment
A line segment is part of a line; a line segment has two endpoints.

+ ;

45



Mm is the 13™ letter of the alphabet!

mass

Mass is the amount of matter in an object; weight is determined by the pull of
gravity on the mass of an object. the mass of an object remains the same even in
outer space; the weight of an object changes depending on the gravitational pull at
its location. People often use the word weight when they really megn mass.

weight is measured by a scale = mass is measured by the amount of matter
an object contains
The elephant is massive!

minus
Minus means "take away” or subtract and is shown by the sign - .

10—-8=2

46



mixed number
A mixed number represents the sum of a whole number and a fraction
number such as 33 contains a whole number (3) and a fraction (3).

multiplication
Multiplication represents repeated addition. It also represents area.
adding 3 + 3 + 3 + 3, we can say “four times three" and we can write 4

S uie
) NS

P

47
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Nﬂ is the 14™ letter of the alphabet!

natural number
Natural number is another name for counting numbers, starting with 1. The natural
numbersare 1, 2, 3,4, 5, 6 and so on.

2,3.20,0,...

A number is a measure of how many there are of something, or how large
something is.

There are 5 pumpkins on the wagon.

48



number line

A number line arranges numbers in order on a scale. A ruler is a kind of number
line. Number lines can include fractions and negative numbers.
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number sentence

A number sentence is any statement about the relationship between numbers.
Equations are one kind of number sentence, but inequalities are also number

. @DEEE

Related words:
equation

| PV |
| ||
10123
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numeral
A numeral is a symbol used to write or represent a number.
twelve

nine
three

Six

numerator

The numerator represents how many equal parts of the whole or set we have; the
number of equal parts of the whole or set being considered. In the fraction 3 the
numerator is 3 and means three out of 4 equal parts.

numerator / part — 3

denominator / whole — 4

Related words:
fraction
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OO is the 15™ letter of the alphabet!

odd number
An odd number is any number endingin1, 3,5, 7, 0r 9. Odd numbers are whole
numbers that cannot be divided exactly by 2 to give whole numbers.

Al mumers thot e |35 7 ond e oo

Related words:
even number

operation
An operation is a process of doing something to numbers or shapes. Addition,
subtraction, multiplication, and division are all operations.

=

Arithmetic Operators

- *®

subtract multiply
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ordinal number
An ordinal number is a number that names the place or position of an object ina
sequence or sef.

A 2

first second
ls'r an

Related words:
cardinal number

outcome
An outcome is a result of an experiment. There are six possible outcomes of
rolling a die, all of which are equally likely if the die is fair.

Related words:
probability

output
The answer to a problem is sometimes called the output. The letter "y" is often
used to represent the outpuft.

y:x+3
T

The output is y.
If the input is 2 then the output is 5.
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Pp is the 16™ letter of the alphabet!

pattern
A pattern consists of numbers or objects that follow a repeating or growing rule.

repeating pattern:

OO%

growing pattern:

perimeter

Perimeter is the distance around any two-dimensional figure.

The perimeter of the lawn )
is 300 m.

50 m 50 m

53



picture graph
A picture graph consists of a data display that uses pictures to represent the data.

Most enJoyed Spo Amanda s Classroom!
Football L L
Basketball — 6@ @@
Softball — v{
Volleyball — @ ;
place value

Place value is the value a digit represents depending on its place in the number.
The position of a digit in a number shows how much it is worth.

Thousands | Hundreds | Tens | Ones
2 0
1 0 0
3 0 0 0
9
plane
A plane is a flat surface; it is two dimensional.
plane shapes cone a_ndrplane
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plus

Plus means add and uses the symbol +.

point
A point is a dot that has position, but no size.

Related words:
line, plane

polygon

A polygon is a closed plane figure composed of line segments that do not cross.

N

A

triangles squares hexagons
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position
Position is the location of an object relative to another.
(above, below, next to, beside, near, far, close by, up, down, etc.)

above

down
far
beside next to
up close by near
below
probability

Probability is the chance of an event occurring. When tossing a fair coin, there
stands an equal chance of throwing heads or tails. So, the probability of getting a
“head" is one out of two or 3. When rolling a fair die, the probability of getting a
“four” is one out of six or 1/6.

product
A product of fwo numbers is the answer when the two numbers are multiplied. The
product of 3 and 5 is 15.

X - The product of 3 and 5 is 15.
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Qq is the 17™ letter of the alphabet!

quadrilateral
A quadrilateral is any two-dimensional polygon with 4 straight sides.

Related words: ' . A

polygon

All these shapes are quadrilaterals.

quotient
A quotient is the answer in division.

3
24 -8:=3 8 /24

In both of these problems, the quotient is three.

HOHDLH HLOLL HOLHD
SHoHDoH HLHLLH HLLD
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Rf‘ is the 18™ letter of the alphabet!

radius
The radius of a circle is the distance from the center to any point on the circle.
The radius is half the diameter. The plural form of radius is radii.

/_\ radius = ¥ diameter
Diameter

sni, l)l’)[

ray
A ray is part of a line that starts at a point (the endpoint) and continues forever in
one direction. /

v

Related words:
line

rectangle
A rectangle is a quadrilateral with 4 right angles. A square is also a rectangle.

d mommeeeeeeees :

T

These are rectangles.

Y

Related words: PN
quadrilateral
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rectangular prism
A rectangular prism is a solid in which all 6 faces are rectangles.

Related words:
geometric solids

remainder
The remainder is what is left over after dividing numbers that do not divide evenly.
For example, 8 = 3 is 2 remainder 2.

P A
g g

8 + 3 = 2 remainder 2
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SS is the 19™ letter of the alphabet!

sample space
Sample space is the set of all possible outcomes of an experiment.

This is an example of “"sample space" or all possible outcomes of rolling a die.

Related words:
probability

sector

A sector is considered a slice of a circle. Its edges are 2 radii and the part of the
circumference (arc) between them. A sector is like a slice of pizza.

This pizza contains

eight sectors. sector
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segment
A segment is a part of something. A segment of a circle is a piece whose
boundaries are a chord and part of the circumference (arc).

segment

semicircle
A semicircle is half of a circle.

semicircle

set
A set is a collection of distinct items or elements.

£ 44 & 4

This is a set of 5 ducks.

The set of even numbers from 1 to 10.
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similar
Figures are similar if they have or the same shape but not necessarily the same

size.
These stars are similar.
sort .
Sort means classify. B
The ducks are sorted
Related words: by color. -
classify, attribute yellow white ;wj

sphere
A sphere is a perfectly round, three-dimensional object with all of its points the
same distance from its center.

Related words:
geometric solids
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square

A square is a special rectangle with all four sides congruent, meaning all four sides
of the same length. A square has four angles of 90° (90 degrees). A square
contains two pairs of opposite sides that are par‘allel.

This is one big square made
up of 81 smaller squares.

Related words: 5
quadrilateral, rectangle . - .

square pyramid
A square pyramid is a solid with a square base and 4 sloping triangular faces that
share a vertex.

Related words:
geometric solids

standard form of a number
Standard form of a number is a method of writing numbers.

The standard form for the number
three thousand, four hundred twenty-one is
3,421,

Related words:
number
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statistics

Statistics is a science that studies methods for the collection, organization, and
analysis of data.

Games

[I——

U.S. Wins
13 Medals

D Gold
() Silver
@ Bronze

straight angle
A straight angle is a turn of 180°. It contains two right angles and is a half turn.

subtraction

Subtraction means taking one number away from another or finding the difference

between two numbers. Subtraction is the opposite of addition. The sign "-"

is used
to show subtraction.

;/4

LEGE - GEL -6
r:':‘:)’ -Lﬁ, r:':‘:)’ 'Lj, -":“J” f}:rﬂ’ -":“J“ -zj,
4 - 3 = 1
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sum
A sum is the answer in addition. The sum of 2 and 4 is 6.

2=

addend + addend

survey
A survey is a method used to gather data.

Boys & Girls in Our Class

1. How many boys are in our class?
2. How many girls are in our class?
3. Are there more boys or girls in our class?

Related words:
statistics
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T"' is the 20™ letter of the alphabet!

table
A table consists of data organized using rows and columns.
Addition Table

o TE T T

Related words:
array

take away
Take away means “subtract” or "minus”. Ten take away three is seven (10 - 3 = 7).

o) (- J[3)[=)1
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tally

Tally is a method of collecting data as they happen. Tallying uses one mark (tally)
for each item of information; to make it easy to count the tallies, the fifth item is
usually drawn across the others, Hl.

Favorite Pets

Pet Tally Marks Number
% N W 10
M 6
Bk

R M 4

term

A ferm is a number that is one part of a sum or one number in a list of numbers. In
2 +3 =5, the terms are 2 and 3 and the sum is 5. The word “term” is also used for
the numerator and denominator of a fraction, as in “reduce the fraction to lowest

I .
2 and 3 re terms.

A thermometer is an instrument used to measure temperature in degrees;
temperature can be measured in degrees Fahrenheit or degrees Celsius.

F_ "¢
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time
Time is a period in which things happen. Time is measured in units such as seconds,
minutes, hours, days, weeks, months, and years.

N\

ef" $o0e

total
The total is the answer when adding numbers together. The total is the sum.

triangle
A friangle is a fwo-dimensional polygon with 3 straight sides and three angles.

vV A~

Related words:
polygon
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UU is the 21°" letter of the alphabet!

unlikely
In probability, an unlikely event is an event that will seldom happen by chance. The
probability of an unlikely event is close to zero.

It is unlikely to be dealt a hand of cards all the same suit!
A straight flush is even more unlikely and a royal flush as illustrated is extremely
unlikely.
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VV is the 22" letter of the alphabet!

vertex

A vertex is the point of where the rays of an angle intersect, where two adjacent
sides of a polygon intersect, or where adjacent edges of a solid intersect. A
vertex is a corner. The ftwo plural forms of vertex are vertices and vertexes. A
square has four vertices/vertexes and a cube has eight vertices/vertexes.

vertex *
/
90°
vertex — B i

right angle
vertex

volume
Volume is the amount a container can hold; the amount of space occupied by an

object.
-

3
volume = 3 x 3 x 2 = 18 cubes
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WW is the 23" letter of the alphabet!

weight

Weight is determined by the pull of gravity on the mass of an object; mass of an
object remains the same regardless of its location; weight of an object changes
depending on the gravitational pull at its location. The weight of something is a
measure of how heavy it is.

Related words:
mass

whole number
A whole number is a number from the set {0, 1, 2,3 .. .}.

y: +/

3 is a whole number
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XX is the 24™ letter of the alphabet!

X
"x" is the letter used in algebra to stand for a humber we do not know or for a
number that changes. The letter x is often used to indicate an input.

y=x+3
f

The input is x.
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yy is the 25™ letter of the alphabet!

Y
"y" is the letter often used in algebra to indicate an output.
y=x+3

The output is y.
If the input is 2 then the output is 5.
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ZZ is the 26™ letter of the alphabet!

zero
Zero is sometimes called nought and is written ‘0.

X

>

There are zero recycled items in this box.
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Mathematics Apparatus

abacus addition table
127 3 |1 6 [EACE]

balance calculator




counting blocks

counter cubes

g

One Thousand

geoboard

graph template

dominoes
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hourglass

—

10

12

14]

18

12

15

18

21|

427

516

20

2

28

36

520

25

30

Hl

45

1824

30

36

54

28

5

2

Ik

63

4%

48

56| 6

72

[1]
H 2
H 3
4K
5 HEE
3 6
KA 7
Kl 8
El ¢

45

54

63

81

77

hundreds chart

112{3/4|5(6|7|8[(9]10
11/12/13/14(15|16/17(18/19/20
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91]92/93|94/95|96{97[98/99|100

number line

ruler
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CHAPTER 5
SUMMARY
The importance of an early mathematical knowledge and application is essential for

potential and prospective mathematical competence. A mathematical Pictionary tool is an ideal
primary introduction to reference books and supplemental mathematics resources. The
alphabetical sequence of mathematical vocabulary aids children in locating words using the first
letter of the word. Children will also learn how to interpret information from words, pictures,
visualizations, and diagrams and see mathematical symbols used in context. The Pictionary is
designed to foster children’s natural curiosity about mathematics. Mathematics learning and new
understanding builds from age-appropriate, engaging, and meaningful language through
concrete, manipulated mathematical instruction. The Pictionary provides excellent support for
varieties of mathematical tasks and develops a full range of vocabulary mandated by the
Department of Education implemented by the Virginia Mathematics Standards of Learning. As
educators, it is our responsibility to provide children with high-quality knowledge of

mathematical language to ensure academic success in mathematics!
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APPENDICES
Appendix A
Virginia Standards of Learning Objectives (K-3)
Kindergarten

The kindergarten standards place emphasis on developing the concept of number by counting;
combining, sorting, and comparing sets of objects; recognizing and describing simple repeating
patterns; and recognizing shapes and sizes of figures and objects. Students will investigate
nonstandard measurement, collect data, and create graphs.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such as calculators and computers. However, facility in the use of
technology shall not be regarded as a substitute for a student’s understanding of quantitative
concepts and relationships or for proficiency in basic computations.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense

K.1 The student, given two sets containing 10 or fewer concrete items, will identify and
describe one set as having more, fewer, or the same number of members as the other
set, using the concept of one-to-one correspondence.

K.2 The student, given a set containing 10 or fewer concrete items, will
a) tell how many are in the set by counting the number of items orally;
b) select the corresponding numeral from a given set; and
c) write the numeral to tell how many are in the set.

K.3 The student, given an ordered set of three objects and/or pictures, will indicate the
ordinal position of each item, first through third, and the ordered position of each item
from left-to-right, right-to-left, top-to-bottom, and/or bottom-to-top.

K.4 The student will investigate and recognize patterns from counting by fives and tens to
30, using concrete objects and a calculator.
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K.5  The student will count forward to 30 and backward from 10.

Computation and Estimation

K.6 The student will add and subtract whole numbers, using up to 10 concrete items.
Measurement
K.7 The student will recognize a penny, nickel, dime, and quarter and will determine the

value of a collection of pennies and/or nickels whose total value is 10 cents or less.

K.8 The student will identify the instruments used to measure length (ruler), weight
(scale), time (clock: digital and analog; calendar: day, month, and season), and
temperature (thermometer).

K.9 The student will tell time to the hour, using an analog or digital clock.

K.10 The student will compare two objects or events, using direct comparisons or
nonstandard units of measure, according to one or more of the following attributes:
length (shorter, longer), height (taller, shorter), weight (heavier, lighter), temperature

(hotter, colder). Examples of nonstandard units include foot length, hand span, new
pencil, paper clip, block.

Geometry

K.11 The student will identify, describe, and draw two-dimensional (plane) geometric
figures (circle, triangle, square, and rectangle).

K.12 The student will describe the location of one object relative to another (above, below,
next to) and identify representations of plane geometric figures (circle, triangle,

square, and rectangle) regardless of their position and orientation in space.

K.13 The student will compare the size (larger, smaller) and shape of plane geometric
figures (circle, triangle, square, and rectangle).

Probability and Statistics

K.14 The student will gather data relating to familiar experiences by counting and tallying.

K.15 The student will display objects and information, using objects graphs, pictorial
graphs, and tables.
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K.16 The student will investigate and describe the results of dropping a two-colored
counter or using a multicolored spinner.

Patterns, Functions, and Algebra

K.17 The student will sort and classify objects according to similar attributes (size, shape,
and color).
K.18 The student will identify, describe, and extend a repeating relationship (pattern) found

in common objects, sounds, and movements.
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Grade One

The first-grade standards place emphasis on counting, sorting, and comparing sets of up to 100
objects; recognizing and describing simple repeating and growing patterns; and drawing, sorting,
and describing certain two-dimensional figures. Students’ understanding of number is expanded
through learning and applying the basic addition facts through the fives table and the
corresponding subtraction facts; using nonstandard units to measure; and organizing and
interpreting data. The idea of fractions is introduced.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such as calculators and computers. However, facility in the use of
technology shall not be regarded as a substitute for a student’s understanding of quantitative
concepts and relationships or for proficiency in basic computations.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense

1.1 The student will count objects in a given set containing between 1 and 100 objects
and write the corresponding numeral.

1.2 The student will group a collection of up to 100 objects into tens and ones and write
the corresponding numeral to develop an understanding of place value.

1.3 The student will count forward by ones, fives, and tens to 100, by twos to 20, and
backward by ones from 20.

1.4 The student will recognize and write numerals 0 through 100.

1.5 The student will identify the ordinal positions first through tenth, using an ordered set
of objects.

1.6 The student will identify and represent the concepts of one-half and one-fourth, using

appropriate materials or a drawing.
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Computation and Estimation

1.7 The student, given a familiar problem situation involving magnitude, will
a) select a reasonable magnitude from three given quantities: a one-digit numeral, a
two-digit numeral, and a three-digit numeral (e.g., 5, 50, and 500); and
b) explain the reasonableness of his/her choice.

1.8 The student will recall basic addition facts — i.e., sums to 10 or less — and the
corresponding subtraction facts.

1.9 The student will create and solve story and picture problems involving one-step
solutions, using basic addition and subtraction facts.

Measurement

1.10 The student will
a) identify the number of pennies equivalent to a nickel, a dime, and a quarter;
b) determine the value of a collection of pennies, nickels, and dimes whose total
value is 100 cents or less.

1.11 The student will tell time to the half-hour, using an analog or digital clock.
1.12 The student will use nonstandard units to measure length and weight.
1.13 The student will compare the volumes of two given containers by using concrete

materials (e.g., jelly beans, sand, water, rice).

1.14 The student will compare the weights of two objects, using a balance scale.
Geometry
1.15 The student will describe the proximity of objects in space (near, far, close by, below,

above, up, down, beside, and next to).

1.16 The student will draw, describe, and sort plane geometric figures (triangle, square,
rectangle, and circle) according to number of sides, corners, and square corners.

1.17 The student will identify and describe objects in his/her environment that depict plane
geometric figures (triangle, rectangle, square, and circle).

Probability and Statistics
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1.18 The student will investigate, identify, and describe various forms of data collection in
his/her world (e.g., recording daily temperature, lunch count, attendance, and favorite
ice cream), using tables, picture graphs, and object graphs.

1.19  The student will interpret information displayed in a picture or object graph, using the
vocabulary more, less, fewer, greater than, less than, and equal to.

Patterns, Functions, and Algebra

1.20 The student will sort and classify concrete objects according to one or more attributes,
including color, size, shape, and thickness.

1.21 The student will recognize, describe, extend, and create a wide variety of patterns,

including rhythmic, color, shape, and numerical. Patterns will include both growing
and repeating patterns. Concrete materials and calculators will be used by students.
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Grade Two

The second-grade standards extend the study of number and spatial sense to include three-digit
numbers and three-dimensional figures. Students will continue to learn, use, and gain proficiency
in the basic addition facts through the nines table and the corresponding subtraction facts.
Students will begin to use standard U.S. Customary and metric units of measurement; predict,
using simple probability; and create and interpret picture and bar graphs. Students will work with
a variety of patterns and will develop knowledge of equality by identifying missing numbers in
addition and subtraction facts.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such as calculators and computers. However, facility in the use of
technology shall not be regarded as a substitute for a student’s understanding of quantitative
concepts and relationships or for proficiency in basic computations.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense

2.1 The student will
a) read, write, and identify the place value of each digit in a three-digit numeral,
using numeration models; and
b) round two-digit numbers to the nearest ten.

2.2 The student will compare two whole numbers between 0 and 999, using symbols (>,
<, or =) and words (greater than, less than, or equal to).

23 The student will identify the ordinal positions first through twentieth, using an
ordered set of objects.

24 The student will identify the part of a set and/or region that represents fractions for

one-half, one-third, one-fourth, one-eighth, and one-tenth and write the corresponding
fraction.

89



2.5 The student will
a) count forward by twos, fives, and tens to 100, starting at various multiples of 2, 5,
or 10, using mental mathematics, paper and pencil, hundred chart, calculators,
and/or concrete objects, as appropriate;
b) count backward by tens from 100;
c) group objects by threes and fours; and
d) recognize even and odd numbers, using objects.

Computation and Estimation

2.6 The student will recall basic addition facts — 1.e., sums to 18 or less — and the
corresponding subtraction facts.

2.7 The student, given two whole numbers whose sum is 99 or less, will
a) estimate the sum; and
b) find the sum, using various methods of calculation (mental computation, concrete
materials, and paper and pencil).

2.8 The student, given two whole numbers, each of which is 99 or less, will
a) estimate the difference; and
b) find the difference, using various methods of calculation (mental computation,
concrete materials, and paper and pencil).

2.9 The student will create and solve one-step addition and subtraction problems using
data from simple tables, picture graphs, bar graphs, and practical situations.

2.10 The student, given a simple addition or subtraction fact, will recognize and describe
the related facts which represent and describe the inverse relationship between
addition and subtraction (e.g.,3+ =7, +3=7;7-3=_,and7—-__ =3).

Measurement

2.11 The student will

a) count and compare a collection of pennies, nickels, dimes, and quarters whose
total value is $2.00 or less; and
b) identify the correct usage of the cent symbol (¢), dollar symbol ($), and decimal

point (.).

2.12 The student will estimate and then use a ruler to make linear measurements to the
nearest centimeter and inch, including measuring the distance around a polygon in
order to determine perimeter.

2.13 The student, given grid paper, will estimate and then count the number of square units

needed to cover a given surface in order to determine area.
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2.14

2.15

2.16

2.17

2.18

2.19

Geometry

2.20

2.21

2.22

The student will estimate and then count the number of cubes in a rectangular box in
order to determine volume.

The student will estimate and then determine weight/mass of familiar objects in
pounds and/or kilograms, using a scale.

The student will tell and write time to the quarter hour, using analog and digital
clocks.

The student will use actual measuring devices to compare metric and U.S. Customary
units (cups, pints, quarts, gallons, and liters) for measuring liquid volume, using the
concepts of more, less, and equivalent.

The student will

a) use calendar language appropriately (e.g., months, foday, yesterday, next week,
last week);

b) determine past and future days of the week; and

c) identify specific dates on a given calendar.

The student will read the temperature on a Celsius and/or Fahrenheit thermometer to
the nearest 10 degrees.

The student will identify, describe, and sort three-dimensional (solid) concrete
figures, including a cube, rectangular solid (prism), square pyramid, sphere, cylinder,
and cone, according to the number and shape of the solid’s faces, edges, and corners.

The student will identify and create figures, symmetric along a line, using various
concrete materials.

The student will compare and contrast plane and solid geometric shapes
(circle/sphere, square/cube, and rectangle/rectangular solid).

Probability and Statistics

2.23

2.24

The student will read, construct, and interpret a simple picture and bar graph.
The student will record data from experiments, using spinners and colored tiles/cubes,

and use the data to predict which of two events is more likely to occur if the
experiment is repeated.
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Patterns, Functions, and Algebra

2.25 The student will identify, create, and extend a wide variety of patterns, using numbers
concrete objects and pictures.

2.26 The student will solve problems by completing a numerical sentence involving the

basic facts for addition and subtraction. Examples include: 3+ =7,0r9—-_ =2.
Students will create story problems, using the numerical sentences.
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Grade Three

The third-grade standards place emphasis on learning multiplication and division facts through
the nines table. Concrete materials and two-dimensional representations will be used to introduce
addition and subtraction with fractions and decimals and the concept of probability as chance.
Students will use standard units (U.S. Customary and metric) for temperature, length, liquid
volume, and weight and identify relevant properties of shapes, line segments, and angles.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such as calculators and computers. However, facility in the use of
technology shall not be regarded as a substitute for a student’s understanding of quantitative
concepts and relationships or for proficiency in basic computations.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense

3.1 The student will read and write six-digit numerals and identify the place value for
each digit.

32 The student will round a whole number, 9,999 or less, to the nearest ten, hundred, and
thousand.

33 The student will compare two whole numbers between 0 and 9,999, using symbols

(>, <, or =) and words (greater than, less than, or equal to).

34 The student will recognize and use the inverse relationships between
addition/subtraction and multiplication/division to complete basic fact sentences.
Students will use these relationships to solve problems suchas 5 +3=8and 8§ -3 =

3.5 The student will
a) divide regions and sets to represent a fraction; and
b) name and write the fractions represented by a given model (area/region,
length/measurement, and set). Fractions (including mixed numbers) will include
halves, thirds, fourths, eighths, and tenths.
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3.6 The student will compare the numerical value of two fractions having like and
unlike denominators, using concrete or pictorial models involving areas/regions,
lengths/measurements, and sets.

3.7 The student will read and write decimals expressed as tenths and hundredths, using
concrete materials and models.

Computation and Estimation

3.8 The student will solve problems involving the sum or difference of two whole
numbers, each 9,999 or less, with or without regrouping, using various computational
methods, including calculators, paper and pencil, mental computation, and estimation.

3.9 The student will recall the multiplication and division facts through the nines table.

3.10 The student will represent multiplication and division, using area and set models, and
create and solve problems that involve multiplication of two whole numbers, one
factor 99 or less and the second factor 5 or less.

3.11 The student will add and subtract with proper fractions having like denominators of
10 or less, using concrete materials and pictorial models representing areas/regions,
lengths/measurements, and sets.

3.12 The student will add and subtract with decimals expressed as tenths, using concrete
materials, pictorial representations, and paper and pencil.

Measurement

3.13 The student will determine by counting the value of a collection of bills and coins
whose total value is $5.00 or less, compare the value of the coins or bills, and make
change.

3.14 The student will estimate and then use actual measuring devices with metric and U.S.

Customary units to measure

a) length — inches, feet, yards, centimeters, and meters;

b) liquid volume — cups, pints, quarts, gallons, and liters; and
c) weight/mass — ounces, pounds, grams, and kilograms.

3.15 The student will tell time to the nearest five-minute interval and to the nearest minute,
using analog and digital clocks.

3.16 The student will identify equivalent periods of time, including relationships among
days, months, and years, as well as minutes and hours.
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3.17

Geometry

3.18

3.19

3.20

The student will read temperature to the nearest degree from a Celsius thermometer
and a Fahrenheit thermometer. Real thermometers and physical models of

thermometers will be used.

The student will analyze two-dimensional (plane) and three-dimensional (solid)
geometric figures (circle, square, rectangle, triangle, cube, rectangular solid [prism],
square pyramid, sphere, cone, and cylinder) and identify relevant properties,
including the number of corners, square corners, edges, and the number and shape of
faces, using concrete models.

The student will identify and draw representations of line segments and angles, using
a ruler or straightedge.

The student, given appropriate drawings or models, will identify and describe
congruent and symmetrical, two-dimensional (plane) figures, using tracing
procedures.

Probability and Statistics

3.21

3.22

3.23

The student, given grid paper, will

a) collect and organize data on a given topic of his/her choice, using observations,
measurements, surveys, or experiments; and

b) construct a line plot, a picture graph, or a bar graph to represent the results. Each
graph will include an appropriate title and key.

The student will read and interpret data represented in line plots, bar graphs, and
picture graphs and write a sentence analyzing the data.

The student will investigate and describe the concept of probability as chance and list
possible results of a given situation.

Patterns, Functions, and Algebra

3.24

3.25

The student will recognize and describe a variety of patterns formed using concrete
objects, numbers, tables, and pictures, and extend the pattern, using the same or
different forms (concrete objects, numbers, tables, and pictures).

The student will

a) investigate and create patterns involving numbers, operations (addition and
multiplication), and relations that model the identity and commutative properties
for addition and multiplication; and
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b) demonstrate an understanding of equality by recognizing that the equal sign (=)
links equivalent quantities, such as 4 3 =2 ¢ 6.
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Appendix B

Mathematics Curriculum / Instruction Survey and Results

Mathematics Curriculum / Instruction Survey
K-3 Teacher Survey

School:

Job Description:

Kindergarten 1* Grade 2" Grade 3" Grade

1.

Do you feel the students in your school / classrooms are proficient in mathematical
vocabulary development?

Yes No
Does the mathematics textbook series used within your school / classroom meet your
needs and align directly with the Virginia Mathematics Standards of Learning?

Yes No
If you chose no, please explain.

Do you feel that students within your school / classroom have developed, discovered, and
applied knowledge of the essential mathematical skills to be successful and proficient on
the Virginia Mathematics Standards of Learning formal assessment?

Yes No

Would your K-3 students benefit from additional instructional material relating
mathematical words to pictures of mathematical objects?

Yes No
Do you feel it would be beneficial for kindergarten students to begin using mathematics
textbooks and visual aids to build a stronger mathematics vocabulary and essential
knowledge foundation?

Yes No
Do the textbooks you currently use do a good job of giving illustrations and examples of
mathematical vocabulary words?

Yes No
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Mathematics Curriculum / Instruction Survey Results

In support of my thesis research and defense, I distributed a survey to all kindergarten
through grade three teachers in my school district, Russell County Public Schools. A total of 75
surveys were distributed, with 51 responses and 24 non-responses. The survey gathered data
indicating textbooks used and teacher theories of student proficiency and success within
mathematics. The survey indicated that kindergarten classes within the Russell County district
implemented the Big Math for Little Kids curriculum, and grades one through three implemented
a primary textbook series published by Harcourt Brace.

Teachers were also asked about success rate using the present mathematics curriculum
and personal levels of comfort in teaching mathematics. The survey results indicated that many
teachers feel inadequate and uncomfortable when providing mathematical instruction. Results
indicated that teachers reflected weaknesses due to personal qualifications and/or instructional
materials and lack of manipulatives provided within the school district. Many teachers reported
supplementing the current mathematics curriculum with various additional materials other than
those accompanying their classroom teaching kits.

Within Russell County Public School district, 51 kindergarten through grade three
teachers participated in the Mathematics Curriculum / Instruction Survey. Fifty percent of those
teachers who responded expressed concern that students were non-proficient in age-appropriate,
mathematical vocabulary development. One hundred percent of responders conveyed
confidence that kindergarten through grade three students would definitely benefit from
additional instructional material relating mathematical words to pictures. One-hundred percent
of teachers who responded also said it would be beneficial for Kindergarten students to begin

using mathematics textbooks and visual aids to build a stronger mathematics vocabulary and
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essential knowledge foundation. Teachers said that more pictures and illustrations would be an

asset to the present mathematics curriculum.
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