Standard 3—Mathematics

Intermediate

Mathemati

Reasoning

1. Students use mathematical reasoning to analyze
mathematical situations, make conjectures, gather
evidence, and construct an argument.

Students:
= apply a variety of reasoning strategies.
< make and evaluate conjectures and arguments using
appropriate language.
< make conclusions based on inductive reasoning.
« justify conclusions involving simple and compound (i.e.,
and/or) statements.

This is evident, for example, when students:

A use trial and error and work backwards to solve a problem.

A identify patterns in a number sequence.

A are asked to find numbers that satisfy two conditions, such as
n>-4andn<6.

Number and Numeration

2. Students use number sense and numeration to
develop an understanding of the multiple uses of
numbers in the real world, the use of numbers to
communicate mathematically, and the use of numbers
in the development of mathematical ideas.

Students:

= understand, represent, and use numbers in a variety of
equivalent forms (integer, fraction, decimal, percent,
exponential, expanded and scientific notation).

= understand and apply ratios, proportions, and percents
through a wide variety of hands-on explorations.

« develop an understanding of number theory (primes,
factors, and multiples).

= recognize order relations for decimals, integers, and
rational numbers.

This is evident, for example, when students:

A use prime factors of a group of denominators to determine the
least common denominator.

A select two pairs from a number of ratios and prove that they are
in proportion.

A demonstrate the concept that a number can be symbolized by
many different numerals as in:

1 3 25
= —=0.25=25%
4 12 100

Sample Problems

The table below shows the height of a plant during a period of 3 weeks.
jti j . The table indicates the growth

rate of the plant for week 1 through week 3.

Weeks(W) | 0 | 1+ | 2 | 3

HeightH) | 5 | 8 | 11 | 14
(in inches)

A) Write an equation that expresses the height (H) of the plant in
terms of the number of weeks (W).

Answer:

B) Use the table or your equation to predict the height of the plant after
10 weeks.
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2. An inspector found 5 defective cassettes out of a random sample of
200 cassette tapes. If 4,000 cassette tapes are produced each day,
how many tapes would you expect to be defective? Write a proportion
that can be used to solve this problem and then solve the problem.

Answer: __

Key ideas are identified by numbers (1).
Performance indicators are identified by bullets (=).
Sample tasks are identified by triangles (A).




Students will understand mathematics and become mathematically confident by
communicating and reasoning mathematically, by applying mathematics in
real-world settings, and by solving problems through the integrated study of
number systems, geometry, algebra, data analysis, probability, and trigonometry.

Modeling/Multiple
Representation

Operations

3. Students use mathematical operations and 4. Students use mathematical modeling/multiple
relationships among them to understand mathematics. representation to provide a means of presenting,
interpreting, communicating, and connecting

Students: mathematical information and relationships.
« add, subtract, multiply, and divide fractions, decimals,
and integers. Students:
= explore and use the operations dealing with roots and = visualize, represent, and transform two- and three-
powers. dimensional shapes.
« use grouping symbols (parentheses) to clarify the = use maps and scale drawings to represent real objects or
intended order of operations. places.
= apply the associative, commutative, distributive, inverse, « use the coordinate plane to explore geometric ideas.
and identity properties. = represent numerical relationships in one- and two-
= demonstrate an understanding of operational algorithms dimensional graphs.
(procedures for adding, subtracting, etc.). = use variables to represent relationships.
= develop appropriate proficiency with facts and = use concrete materials and diagrams to describe the
algorithms. operation of real world processes and systems.
= apply concepts of ratio and proportion to solve problems. = develop and explore models that do and do not rely on
chance.
This is evident, for example, when students: « investigate both two- and three-dimensional
A create area models to help in understanding fractions, decimals, transformations.
and percents. = use appropriate tools to construct and verify geometric
A find the missing number in a proportion in which three of the relationships.
numbers are known, and letters are used as place holders. = develop procedures for basic geometric constructions.
A arrange a set of fractions in order, from the smallest to the
largest: This is evident, for example, when students:
A build a city skyline to demonstrate skill in linear measurements,
31 2 11 scale drawing, ratio, fractions, angles, and geometric shapes.
e e R R A bisect an angle using a straight edge and compass.
4 5 3 2 4 A draw a complex of geometric figures to illustrate that the
A illustrate the distributive property for multiplication over intersection of a plane and a sphere is a circle or point.

addition, such as
2@+ 3)=2a+6.

Sample Problems

. The graph below shows how Sue spent her allowance last week.
. : TASK: SHARING

5. Six students were given four candy bars of equal size. Show how they
could divide the candy bars so that each of them received the same
amount of candy. Then use the numbers to express how much of a
candy bar each student received.

Supplies
40%

If Sue's allowance is $6.00, how much of her allowance did she spend
on entertainment last week?

i
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Standard 3—Mathematics

Intermediate

Measurement Uncertainty
5. Students use measurement in both metric and 6. Students use ideas of uncertainty to illustrate that
English measure to provide a major link between the mathematics involves more than exactness when
abstractions of mathematics and the real world in dealing with everyday situations.
order to describe and compare objects and data.
Students:
Students: = use estimation to check the reasonableness of results
= estimate, make, and use measurements in real-world obtained by computation, algorithms, or the use of
situations. technology.
= select appropriate standard and nonstandard = use estimation to solve problems for which exact answers
measurement units and tools to measure to a desired are inappropriate.
degree of accuracy. = estimate the probability of events.
= develop measurement skills and informally derive and = use simulation techniques to estimate probabilities.
apply formulas in direct measurement activities. = determine probabilities of independent and mutually
= use statistical methods and measures of central exclusive events.
tendencies to display, describe, and compare data.
= explore and produce graphic representations of data This is evident, for example, when students:
using calculators/computers. A construct spinners to represent random choice of four possible
= develop critical judgment for the reasonableness of selections.
measurement. A perform probability experiments with independent events (e.g.,
the probability that the head of a coin will turn up, or that a 6
This is evident, for example, when students: will appear on a die toss).
A use box plots or stem and leaf graphs to display a set of test A estimate the number of students who might chose to eat hot
scores. dogs at a picnic.

A estimate and measure the surface areas of a set of gift boxes in
order to determine how much wrapping paper will be required.
A explain when to use mean, median, or mode for a group of data.

Sample Problems

TASK: PAY PLANS
TASK: Donello's Pizzeria )
You have just gotten an after school job at City Outfitters. This company
. Donello's is considering adding a 12" in diameter "large” pizza to its offers two different payment plans to its sales employees.
menu. One customer says that adding the large size pizzza ifs he 6 .
unnecessary because it is the same amount of pizza as 2 of the 6" -
size pizzas. Use mathematics to determine if the customer is Plan A Eamings:  $110 per week plus 10% of sales
correct. Show your work and write a few sentences to explain your _ plan B Earninas: $80 per week plus 15% of sales
answer. TN ramings:

You need to decide which plan to choose and explain why you made this
choice.

28. To help you decide, you ask the sales manager what the average
weekly sales are. She tells you sales vary a lot, but average
around $350 a week. How much would you expect to earn under each
payment plan during an average week?

Answer

Answer: Plan A

PlanB _
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Students will understand mathematics and become mathematically confident by
communicating and reasoning mathematically, by applying mathematics in
real-world settings, and by solving problems through the integrated study of
number systems, geometry, algebra, data analysis, probability, and trigonometry.

Patterns/Functions

7. Students use patterns and functions to develop
mathematical power, appreciate the true beauty of
mathematics, and construct generalizations that
describe patterns simply and efficiently.

Students:

= recognize, describe, and generalize a wide variety of
patterns and functions.

« describe and represent patterns and functional
relationships using tables, charts and graphs, algebraic
expressions, rules, and verbal descriptions.

« develop methods to solve basic linear and quadratic
equations.

« develop an understanding of functions and functional
relationships: that a change in one quantity (variable)
results in change in another.

« verify results of substituting variables.

« apply the concept of similarity in relevant situations.

= use properties of polygons to classify them.

= explore relationships involving points, lines, angles, and
planes.

« develop and apply the Pythagorean principle in the
solution of problems.

« explore and develop basic concepts of right triangle
trigonometry.

« use patterns and functions to represent and solve
problems.

This is evident, for example, when students:
A find the height of a building when a 20-foot ladder reaches the
top of the building when its base is 12 feet away from the
structure.

A investigate number patterns through palindromes (pick a 2-digit

number, reverse it and add the two—repeat the process until a
palindrome appears)

42 86

+24 +68

palindrome —» 66 154
+451

605

+506

palindrome —» 1111

A solve linear equations, such as 2(x + 3) = x + 5 by several
methods.

Sample Problem

. A painter leaned a ladder up against the wall of my kitchen. The ladder
forms an angle of 62° with the floor. What is the measure of the angle
formed between the top of the ladder and the wall?
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