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Mathematics Standards of Learning


Grade Four

The fourth-grade standards place emphasis on multiplication and division with whole numbers and solving problems involving addition and subtraction of fractions and decimals. Students will continue to learn and use the basic multiplication facts as they become proficient in multiplying larger numbers. Students also will refine their estimation skills for computations and measurements and investigate relationships between and among simple two-dimensional (plane) figures and three-dimensional (solid) figures. Students will identify and draw representations of points, lines, line segments, and rays. Students will graph points in the first quadrant in the coordinate plane and extend and duplicate patterns. Concrete materials and two-dimensional representations will be used to solve problems involving perimeter, patterns, probability, and equivalence of fractions and decimals. Students will recognize a geometric transformation, such as reflection (flip), translation (slide), and rotation (turn).

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

4.1
The student will

a) identify (orally and in writing) the place value for each digit in a whole number expressed through millions;

b)
compare two whole numbers expressed through millions, using symbols ( >, <,


or =); and

· 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.  (UNO cards may be used.)  The students will arrange themselves so that the third student has to use the appropriate function sign.  Students should exchange cards with one another or draw new cards. 

· After 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; and the groups may be expanded to nine students to compare numbers in the thousands.  Finally, groups may be expanded to permit the students to compare whole numbers through millions.  

· 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.
c) round whole numbers expressed through millions to the nearest thousand, ten thousand, and 
hundred thousand.

· Initially, students work with a partner. Later, the groups may be expanded.  

· 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.  Later add more students to practice rounding to thousands, ten thousands, hundred thousands, and millions.

· 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.
4.2
The student will

a)
identify, model, and compare rational numbers (fractions and mixed numbers), using concrete objects and pictures;

b)
represent equivalent fractions; and

c)
relate fractions to decimals, using concrete objects.

· Students can create fractions using movement (Lisa Dittman – Trevilians Elementary School, Louisa County, VA)
· Three students jumping out of five students
· Four students hopping out of eight students
· Ask the students to create equivalent fractions using movement.  
4.3
The student will compare the numerical value of fractions (with like and unlike denominators) having denominators of 12 or less, using concrete materials.

4.4
The student will

a)
read, write, represent, and identify decimals expressed through thousandths;

b)
round to the nearest whole number, tenth, and hundredth; and

c)
compare the value of two decimals, using symbols (<, >, or =), concrete materials, drawings, and calculators.

· Repeat activities from 4.1 b)
Computation and Estimation

4.5
The student will estimate whole-number sums and differences and describe the method of estimation. Students will refine estimates, using terms such as closer to, between, and a little more than.

4.6
The student will add and subtract whole numbers written in vertical and horizontal form, choosing appropriately between paper and pencil methods and calculators.

4.7
The student will find the product of two whole numbers when one factor has two digits or fewer and the other factor has three digits or fewer, using estimation and paper and pencil. For larger products (a two-digit numeral times a three-digit numeral), estimation and calculators will be used.

4.8
The student will estimate and find the quotient of two whole numbers, given a one-digit divisor.

4.9
The student will

a)
add and subtract with fractions having like and unlike denominators of 12 or less, using concrete materials, pictorial representations, and paper and pencil;

b)
add and subtract with decimals through thousandths, using concrete materials, pictorial representations, and paper and pencil; and

c)
solve problems involving addition and subtraction with fractions having like and unlike denominators of 12 or less and with decimals expressed through thousandths, using various computational methods, including calculators, paper and pencil, mental computation, and estimation.

Measurement

4.10
The student will

a)
estimate and measure weight/mass, using actual measuring devices, and describe the results in U.S. Customary/metric units as appropriate, including ounces, pounds, grams, and kilograms;

· Students can measure door, football fields, etc… May weight basketballs vs. medicine balls; footballs vs. volleyballs; baseballs vs. softballs, etc.

b)
identify equivalent measurements between units within the U.S. Customary system (ounces and pounds) and between units within the metric system (grams and kilograms); and

c)
estimate the conversion of ounces and grams and pounds and kilograms, using approximate comparisons (1 ounce is about 28 grams, or 1 gram is about the weight of a paper clip; 1 kilogram is a little more than 2 pounds). *

* The intent of this standard is for students to make ballpark comparisons and not to memorize conversion factors between U.S. Customary and metric units.

4.11
The student will

a)
estimate and measure length, using actual measuring devices, and describe the results in both metric and U.S. Customary units, including part of an inch (1/2, 1/4, and 1/8), inches, feet, yards, millimeters, centimeters, and meters;

· Students measure one block of tile floor.  Students perform a standing long jump to see how much distance they can cover.  Students record their jumps in feet and inches as well as meters and centimeters.  Students may also work with a partner or in small groups and add everyone’s distances together.  (Michael C. Howes – Orange Elementary, Orange County, VA)

· Students can throw paper plates or paper airplanes and measure the distance.  (Lisa Dittman – Trevilians Elementary School, Louisa County, VA)
b)
identify equivalent measurements between units within the U.S. Customary system (inches and feet; feet and yards; inches and yards) and between units within the metric system (millimeters and centimeters; centimeters and meters; and millimeters and meters); and

c)
estimate the conversion of inches and centimeters, yards and meters, and miles and kilometers, using approximate comparisons (1 inch is about 2.5 centimeters, 1 meter is a little longer than 1 yard, 1 mile is slightly farther than 1.5 kilometers, or 1 kilometer is slightly farther than half a mile). *

* The intent of this standard is for students to make ballpark comparisons and not to memorize conversion factors between U.S. Customary and metric units.

4.12
The student will

a)
estimate and measure liquid volume, using actual measuring devices and using metric and U.S. Customary units, including cups, pints, quarts, gallons, milliliters, and liters;

b)
identify equivalent measurements between units within the U.S. Customary system (cups, pints, quarts, and gallons) and between units within the metric system (milliliters and liters); and

c)
estimate the conversion of quarts and liters, using approximate comparisons (1 quart is a little less than 1 liter, 1 liter is a little more than 1 quart).*

* The intent of this standard is for students to make ballpark comparisons and not to memorize conversion factors between U. S. Customary and metric units.
4.13
The student will
a)
identify and describe situations representing the use of perimeter and area; and

b)
use measuring devices to find perimeter in both standard and nonstandard units of measure.

· Measure the blacktop in giant steps.  In hops.  In jumps.  In seconds to run the distance.  To walk the distance. To skip.  To gallop.
Geometry

4.14
The student will investigate and describe the relationships between and among points, lines, line segments, and rays.

4.15
The student will

a)
identify and draw representations of points, lines, line segments, rays, and angles, using a straightedge or ruler; and

· Students can play a Geometry Simon Says using hand motions.  For example, a POINT is a fist; a LINE is outstretched arms with SEGEMENT fists; a RAY is an outstretched arm with one fist; and an angle is outstretched arms at different angles.  (Lisa Dittman – Trevilians Elementary School, Louisa County, VA)
b) describe the path of shortest distance between two points on a flat surface.

· The physical educator will probably have an area marked for the mile run.  Have the students run one lap of that distance and record their time.  The next day, place cones or lines that mark straight running areas.  Have the students run the distance again and stay close to those straight lines -combine their times.  (If using a track, have the students run as close to the inside lane line as possible.)

4.16
The student will identify and draw representations of lines that illustrate intersection, parallelism, and perpendicularity.

· Hand and arm motions can also be created to make another Geometry Simon Says.  (Lisa Dittman – Trevilians Elementary School, Louisa County, VA)
4.17
The student will

a)
analyze and compare the properties of two-dimensional (plane) geometric figures (circle, square, rectangle, triangle, parallelogram, and rhombus) and three-dimensional (solid) geometric figures (sphere, cube, and rectangular solid [prism]);

· 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.”

b)
identify congruent and noncongruent shapes; and

c)
investigate congruence of plane figures after geometric transformations such as reflection (flip), translation (slide) and rotation (turn), using mirrors, paper folding, and tracing.

4.18 The student will identify the ordered pair for a point and locate the point for an ordered pair in the first quadrant of a coordinate plane.

· Using a tile floor, have the students perform a movement to s designated spot.  For example, ask the students to hop to (3,2)
· Ask the students to create directions and give those to another student.  (Lisa Dittman – Trevilians Elementary School, Louisa County VA)
Probability and Statistics

4.19
The student will

a)
predict the likelihood of outcomes of a simple event, using the terms certain, likely, unlikely, impossible; and

· Students can toss wads of paper into a trash can and determine the percentage of baskets they made.  From this, they can predict the likelihood of making a shot

· Distances can be decreased then increased to allow for all of the predictions to be made accurately.

c) determine the probability of a given simple event, using concrete materials.

· Record the percentages of “baskets” made from each distance and record the probabilities.  Information may be graphed with multiple trials or the performance of several students.

4.20 The student will collect, organize, and display data in line and bar graphs with scale increments of one or greater than one and use the display to interpret the results, draw conclusions, and make predictions.

· Students measure the number of hops (jumps, seconds, etc.) it takes to cross the classroom.  The tasks may be performed by each student several times. The results may be graphed or you may have several students attempt each task and graph those results.  Students may then make predictions on the results from other fourth graders completing the tasks.
Patterns, Functions, and Algebra

4.21
The student will recognize, create, and extend numerical and geometric patterns, using concrete materials, number lines, symbols, tables, and words.

4.22
The student will recognize and demonstrate the meaning of equality, using symbols representing numbers, operations, and relations [e.g., 3 + 5 = 5 + 3 and

15 + (35 + 16) = (15 + 35) + 16].
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