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Mathematics Standards of Learning


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.

3.2
The student will round a whole number, 9,999 or less, to the nearest ten, hundred, and thousand.

· Initially, students work with a partner. Later, the groups may be expanded to three and then four students.  

· Using UNO cards, each student draws a card and holds in front.  Extra “0’s” should be available for use.  The partners (groups) will be challenged to take the number they have created and round it to the nearest ten.  The students then may re-arrange themselves (or draw new UNO cards) and then round that number to the nearest ten.  

· When the students are ready another person will be added to the group and they will use the same procedure and round their number to the nearest 100.

· A fourth person may be added when students learn to round to the nearest thousand.

· Once groups are larger (3 or 4 students), continue to include rounding of tens and hundreds.

· To add more movement: 

· Students may jump, or hop, or skip, to the back of the room to find the zero(s) and then return.

· Students may jump in place the number of times that corresponds to the number they are holding.

3.3
The student will compare two whole numbers between 0 and 9,999, using symbols (>, <, or =) and words (greater than, less than, or equal to).

· Initially, students will be placed in groups of three.  One student will be in charge of the function signs.  The other two students will each have a number.  (Again, UNO cards may be used.)  The students will arrange themselves so that the third student has to use the appropriate function sign.  Students should change draw new cards. 

· When students master the above, the group may be expanded to five for work with tens; later seven students may be used for function signs with hundreds.  Finally, the groups may be expanded to nine students to compare numbers in the thousands.

· Make sure all of the students have the opportunity to be the “function sign.”  In addition, all of the students should agree that the answer is correct.

· To add more movement:

· Students may jump, or hop, or skip, to the back of the room to find the appropriate function sign and then return.

· Students may jump in place the number of times that corresponds to the number they are holding.
3.4
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 such as 5 + 3 = 8 and 8 – 3 = ____.

· Gilbert (1977, p. 108)

· Who would like to help with an addition and subtraction problem?  I would like one person to come to the front of the room and stand.  How many people do you see standing?  [One.] Another person come up and stand next to the first.  How many people do you see now?  [Two.]  One person plus one person equals two people.  Now one of you sit down.  How many are left?  Two people minus one person equals one person. . . .  Continue in this manner with other addition and subtraction problems.”  To add more movement, have the students jog in place while you explain the problem.

3.5
The student will

a)
divide regions and sets to represent a fraction; and

· 
Have students move ten yards like on a football field.  (Dennis 
Burstein, 
Alexandria Public Schools)
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.

· Gilbert (1977, p. 133-135)

1. “Can you make one-half of your body stretch?  Can you make one-half of your body bend?  Can you find another way to divide your body in half?  [Right and left, up and down.]  Now can you make one-half bend while the other half stretches?  Divide your body in another way and doing that.  Can you make strong muscles on one-half of your body?  Weak muscles on one-half?  Push with one-half; pull with one half?  Move quickly with one-half?  Move slowly with one half. . . .

2. Let’s divide the body into thirds; armpits on up is one-third, armpits to hips is another third, and hips to toes is the last third.  Can you bend one-third of your body?  Twist one-third?  Stretch one-third?  Can you do all those movements at one time with each third?  Can you put all your body parts in one-third of your self-space?  In two-third of your self-space? In three thirds of your self space?  . . .  Besides working on thirds, this activity is excellent for developing coordination.  Ask for other challenges from the children.
3. Can you run one-half of the distance of the room?  Skip one-half?  Jump? Hop? Leap? Crawl? Gallop? Slide?  Can you walk one third of the distance of the room?  Skip? Roll?  Can you leap one-fourth of the distance of the room?  (Continue with other fractions and other movements using level, direction, force, and speed.) . . .

4. (Divide the class into groups.)  Can your group make a rectangle and fill in one-fourth of it?  (It is easier to do this lying down, or a rectangle could be drawn on the floor instead of using bodies to form one.)  Can you fill one-third of the rectangle?  Now, pick a fraction of the rectangle to fill on and we will guess each group’s fraction. . . .

5. Answer these questions by hopping the correct number of times:  1/3 of 15 is?  ¼ of 8 is?  2/3 of 18 is?  ½ of 14 is?  (Instead of hopping, use other locomotor or non-locomotor movements.)”

· When working with numbers, fractions, or money, have the students jump:
· 25 cent jump = 1/4 jump  (this is also .25, 1/4, and 25%)
· 50 cent jump = 1/2 jump (this is also .50, 1/2, and 50%)  ....student jumps 180 degrees to face the opposite direction
· 75 cent jump = 3/4 jump (this is also .75, 3/4, and 75%) ....student twists the body for take off and does a jump 3/4 the way around
· $1.00 jump = a full 360 degree jump (also 1.00, 1, and 100%) ...student twists all the way and goes for the full 360)
· These analogies can even tie in with the winter Olympic events that just finished. The 180/360 degrees etc. starts to get into some other math concepts that deal with lines, circles, etc.  (Dennis Bernstein, Arlington County Schools, VA)


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.

· Students will be in groups.  They will practice adding and subtracting students from their groups to determine answers.  For example, using eight students, remove 2.  How many are left?  What fraction left?  What fraction remains?  This can be done with a variety of size groups. 

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.

· (Gilbert, 1977, p. 131):

Let’s play store.  I’ll be the shopper and each of you will be a clerk.  Instead of giving me real money for change, can you clap out the number of cents you owe me?  Let’s try.  This pencil costs fifteen cents.  I only have a quarter.  How much change should I get?  Ready clap.  This eraser costs five cents.  I give you a nickel.  How much change should I get?  Ready, clap.  (There should be silence.)   This book costs three dollars and ninety-eight centers.  I will give you four dollars.  How much money do you owe me?  Ready clap?  (Continue with similar problems.  You may ask he class to respond as a group or as individuals.  Partners enjoy working together during free time.)”   Rather than clap, children may be asked to jump or hop the answers.

· During recess, place students in groups of three.  The teacher would serve as the banker.  Select appropriate exercises and provide play money and coins.  Students are given exercises to make money.  For example, for each curl up the student performs, he/she earns .01; for each lap of the blacktop, the student earns $.10; each push-up would be worth .02, etc.  Students may perform any or all of the activities.  At the end of recess, students count their money.  The total for each group (or each person) could be placed on a chart and graphed after each week.  
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;

· The students can estimate how many walking steps it will take to walk across the room (or playground, or blacktop).  They will then measure that distance by walking.  Other forms of movement may be meaured; i.e. gallops, slides, jumps, etc.  
· Pedometers could be worn by each student or student pairs to measure the distances.  (Tammy Newkirk – Unionville Elementary, Orange County, VA)
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.

· Gilbert (1977, p. 123-124).
1. “Who would like to stand up and be a clock?  Show the class 4:00 using your arms and legs.  Can you make one body part shorter than the other so we can tell the hour hand from the minute hand?  Who can show us 3:00?  5:00?  7:45?

· Variations: (a) Have each child think of a time to show.  The students then guess each other’s time.  (b) Divide the children into groups.  Have each group make a large clock.  Give problems on time to each group or have groups give problems to each other.

2. Read poems, riddles, or stories that deal with time.  Have the children act out the story and make clock faces or numbers at the appropriate places.  Ask the children to make up stories, riddles, or rhymes about time to act out.  Some examples of riddles follow:

It‘s twelve fifty-five;

School starts at one.

I have only______

I’m going to have to run.

Right now it’s ten o’clock

The movie starts at three.

I’m going to have ______;

That’s time to trim the tree.

At seven o’clock it’s out of bed; I stretch my arms and legs

At eight o’clock it’s breakfast time; I feel like toast and eggs.

At nine o’clock I run to school; I want to be on time.

At ten o’clock we work on math; I’m feeling very fine.

At eleven o’clock we go to music; and there we sing a song.

At twelve o’clock its home to lunch; I won’t be hungry long.”

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

· Gilbert, 1977, pp. 121-123:

1. “Let us pretend we are clocks.  Clocks park time in three ways.  Can you name the three ways?  [Seconds, minutes, hours.]  Show me a clock that is just marking seconds.  How would that clock move?  You can move your whole body or body parts.  (Possible solutions are:  running, arms or legs making fast circles, rocking quickly back and forth, etc.)  How would a clock move that is just marking the hours?  Show me.  (Possible solutions:  giant steps, slow arm or leg circles with starts and stops, slow rocking.) Now show me how a clock marking the minutes would look.  How as each clock different.  [The second clock had a fast tempo; the hour clock, a slow tempo; and the minute clock a medium tempo.]

2. I am going to divide you into six groups.  The first two groups mark seconds through movement.  The second two groups mark minutes, and the third two groups mark hours.  Work as individuals in the groups, doing any movement you feel fits best with your clock.  Everybody practice.

Now let’s watch one of the first two groups, one of the second two, and one of the third two.  We will see the seconds, minutes, and hours all working together. Now, let’s watch the other half of each group perform.  Could you tell the seconds, minutes, and hours apart?  How?  [They were moving at different tempos.] . . .

3.
Find two friends to work with.  You will be working together to form a clock.  One will be the hour hand, one the minute hand, and one the second hand.  Think of an interesting formation and movements to describe your clock.  Are you going to be an alarm clock, a cuckoo clock, a grandfather clock, a digital clock, a watch?  Remember you will beach be moving at a different speed.  When everyone is ready, we will look at all the different clocks.”


3.17
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.

Geometry

3.18
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.

· Gilbert, 1977, pp. 140 - 145 ):
1. “Can you walk in a circle?  In a square?  In a triangle?  In a hexagon (etc.)?  Can you hop in a circle?  Skip?  Gallop?  Slide?  Jump?  (Combine all the different locomotor movements with different shapes.)
2. Can you walk backwards in a circle?  In a square?  Can you hop sideways in a triangle?  Try jumping forwards in a rectangle.  (Combine locomotor movements, direction s, and shapes.  There are many, many combinations.)

3. How many geometric shapes can you make with your body on a high level?  On a low level?  On a medium level?  Can you make all the shapes we have been learning on each level? . . .
4. Let us make a big circle.  I’m going to pass out different cardboard shapes to each of you.  There are triangles, squares, circles, and rectangles.  (Use more difficult shapes for older children.)  Each time I call out a shape, the people holding that shape stand up and run around the outside of the circle until they get back to their places.  Then I will call out another shape.
You may add locomotor movement, direction, or level to this problem to make it more difficult.  For example, if you call out “low triangle,” those holding triangles would have to run around the circle on a low level.  Other examples:  backward circle, hopping squares, sideways rectangles, skipping octagons.

5. With a jump rope or string, make a shape in front of you on the floor.  Can you walk around the rope following its shape?  Let us move around the room and try each other’s shapes. . . .

6. Get together with four or five friends and make a shape with all holding hands. Can you hop across the room and still keep your shape?  You have to work together.  Now drop your hands and hop across the room.  This is harder.  Try skipping; running; galloping; sliding; jumping; leaping.”

3.19
The student will identify and draw representations of line segments and angles, using a ruler or straightedge.

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

· Students are placed in groups of three.  Students are challenged to:

· 
Make a shape with their bodies or hands

· 
Then have the students make the same shape, either larger, smaller, or 
the same

· 
The students must then identify if it is congruent or similar.  (Jay Allen,-
Lightfoot Elementary, Orange County, VA)
Probability and Statistics

3.21
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.

· Measurements:  measure number of hops (jumps, seconds, etc.) it takes to cross the classroom.  The tasks may be performed by each student several times and graph the results or have several students attempt each task and graph the results.
· Experiments:  Students predict changes in pulse rates after running around the back top.  Other predictions may include: number of steps, length of time, etc.  The tasks may be performed by each student several times and graph the results or several students attempt each task and graph those results.
3.22
The student will read and interpret data represented in line plots, bar graphs, and picture graphs and write a sentence analyzing the data.

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

· Students may record the number of basketball baskets they make out of ten attempts.  This information may serve as the basis for discussing the probability of the student making the next shot.

Patterns, Functions, and Algebra

3.24
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).

3.25
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

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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