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Teacher Notes: Number sense refers to one’s ability to reason with numbers and to work with numbers in a flexible way. The ability to compute
mentally, to estimate based on understanding of number relationships and magnitudes, and to judge reasonableness of answers are all involved in
number sense.
The student with number sense will look at a problem holistically before confronting the details of the problem. The student will look for
relationships among the numbers and operations and will consider the context in which the question was posed. Students with number sense will
choose or even invent a method that takes advantage of their own understanding of the relationships between numbers and between numbers and
operations, and they will seek the most efficient representation for the given task. Number sense can also be recognized in the students' use of
benchmarks to judge number magnitude (e.g., 2/5 of 49 is less that half of 49), to recognize unreasonable results for calculations, and to employ
non-standard algorithms for mental computation and estimation. (Developing Number Sense: Addenda Series, Grades 5-8, NCTM, 1991)

At this grade level, rational numbers include positive and negative numbers and very large numbers [ten million (107)] and very small
numbers [hundred-thousandth (10-5)]. Relative magnitude refers to the size relationship one number has with another – is it much
larger, much smaller, close, or about the same? For example, using the numbers 219, 264, and 457, answer questions such as
− Which two are closest? Why?
− Which is closest to 300? To 250?
− About how far apart are 219 and 500? 5,000?
− If these are ‘big numbers,’ what are small numbers? Numbers about the same? Numbers that make these seem
small?
(Elementary and Middle School Mathematics, John A. Van de Walle, Addison Wesley Longman, Inc., 1998)
Mathematical models such as concrete objects, pictures, diagrams, Venn diagrams, number lines, hundred charts, base ten blocks, or factor trees
are necessary for conceptual understanding and should be used to explain computational procedures. If a mathematical model can be used to
represent the concept, the indicator in the Models benchmark is identified in the parentheses. For example, (2.4.K1a) refers to Standard 2
(Algebra), Benchmark 4 (Models), and Knowledge Indicator 1a (process models). Then, the indicator in the Models benchmark lists some of the
mathematical models that could be used to teach the concept. In addition, each indicator in the Models benchmark is linked back to the other
indicators. Those indicators are identified in the parentheses. For example, process models are linked to 1.1.K3, 1.2.K6, 1.3.K1, … with 1.1.K3
referring to Standard 1 (Number and Computation), Benchmark 1 (Number Sense), and Knowledge Indicator 3.
The National Standards in Personal Finance identify what K-12 students should know and be able to do in personal finance; benchmarks are
provided at three grade levels (grades 4, 8, and 12) and are grouped into four major categories: Income, Spending and Credit, Saving and
Investing, and Money Management. Although the National Standards in Personal Finance are benchmarked at three grade levels, the indicators in
the Kansas Curricular Standards for Mathematics that correlate with the National Standards in Personal Finance are indicated at each grade level
with a ($). The National Standards in Personal Finance are included in the Appendix.
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▲– Assessed Indicator on the Objective Assessment

■ – Assessed Indicator on the Optional Constructed Response Assessment
N – Noncalculator
($) – Financial Literacy

THESE STANDARDS ARE ALIGNED ONLY TO THE ASSESSMENTS THAT WILL BEGIN DURING THE 2005-06 SCHOOL YEAR.

Teacher Notes: Estimate, as a verb, means to make an educated guess based on information in a problem or to give an answer
close to the exact number. Estimation is used when an exact answer is not needed, as in many real-life situations for which “ballpark”
computations are acceptable. Good number sense enables one to estimate a quantity, estimate a measure, or estimate an answer.
Estimation serves as an important companion to computation. It provides a tool for judging the reasonableness of computational
methods including mental math, paper and pencil, concrete objects, and appropriate technology. However, being able to compute
does not automatically lead to an ability to estimate or judge reasonableness of answers. Frequent modeling by the teacher helps
students develop a range of estimation strategies. Students should be encouraged to frequently explain their thinking as they
estimate. As with exact computation, sharing estimation strategies allows students access to others’ thinking and provides
opportunities for class discussion. Identifying the estimation strategy by name is not critical; however, explaining the thinking behind
the strategy to make a valid estimation is important. (Principles and Standards for School Mathematics, NCTM, 2000)
Mental math and estimation are distinct but related mathematical skills. Proficiency in mental math contributes to increased skill in
estimation. In order for students to become more familiar with estimation, teachers should introduce estimation with examples where
rounded or estimated numbers are used. Emphasis should be placed on real-world examples where only estimation is required, e.g.,
About how many hours do you sleep a night? Using the language of estimation is important, so students begin to realize that a variety
of estimates (answers) are possible.
In addition, when students are taught specific estimation strategies, they develop mental math and estimation skills easier. Estimation
strategies include front-end with adjustment, compatible “nice” numbers, clustering, special numbers, or truncation.
Mathematical models such as concrete objects, pictures, diagrams, Venn diagrams, number lines, hundred charts, base ten blocks,
or factor trees are necessary for conceptual understanding and should be used to explain computational procedures. If a
mathematical model can be used to represent the concept, the indicator in the Models benchmark is identified in the parentheses. For
example, (2.4.K1a) refers to Standard 2 (Algebra), Benchmark 4 (Models), and Knowledge Indicator 1a (process models). Then, the
indicator in the Models benchmark lists some of the mathematical models that could be used to teach the concept. In addition, each
indicator in the Models benchmark is linked back to the other indicators. Those indicators are identified in the parentheses. For
example, process models are linked to 1.1.K3, 1.2.K6, 1.3.K1, … with 1.1.K3 referring to Standard 1 (Number and Computation),
Benchmark 1 (Number Sense), and Knowledge Indicator 3.
The National Standards in Personal Finance identify what K-12 students should know and be able to do in personal finance;
benchmarks are provided at three grade levels (grades 4, 8, and 12) and are grouped into four major categories: Income, Spending
and Credit, Saving and Investing, and Money Management. Although the National Standards in Personal Finance are benchmarked at
three grade levels, the indicators in the Kansas Curricular Standards for Mathematics that correlate with the National Standards in
Personal Finance are indicated at each grade level with a ($). The National Standards in Personal Finance are included in the
Appendix.
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THESE STANDARDS ARE ALIGNED ONLY TO THE ASSESSMENTS THAT WILL BEGIN DURING THE 2005-06 SCHOOL YEAR.

Teacher Notes: Efficiency and accuracy means that students are able to compute single-digit numbers with fluency. Students increase their
understanding and skill in addition, subtraction, multiplication, and division by understanding the relationships between addition and subtraction,
addition and multiplication, multiplication and division, and subtraction and division. Students learn basic number combinations and develop
strategies for computing that makes sense to them. Through class discussions, students can compare the ease of use and ease of explanation of
various strategies. In some cases, their strategies for computing will be close to conventional algorithms; in other cases, they will be quite different.
Many times, students’ invented approaches are based on a sound understanding of numbers and operations, and these invented approaches often
can be used with efficiency and accuracy. (Principles and Standards for School Mathematics, NCTM, 2000)
The definition of computation is finding the standard representation for a number. For example, 6 + 6, 4 x 3, 17 – 5, and 24 ÷ 2 are all
representations for the standard representation of 12. Mental math is mentally finding the standard representation for a number – calculating in
your head instead of calculating using paper and pencil or technology. One of the main reasons for teaching mental math is to help students
determine if a computed/calculated answer is reasonable; in other words, using mental math to estimate to see if the answer makes sense.
Students develop mental math skills easier when they are taught specific strategies. Mental math strategies include counting on, doubling,
repeated doubling, halving, making tens, multiplying by powers of ten, dividing with tens, thinking money, and using compatible “nice” numbers.

Mathematical models such as concrete objects, pictures, diagrams, Venn diagrams, number lines, hundred charts, base ten blocks,
or factor trees are necessary for conceptual understanding and should be used to explain computational procedures. If a
mathematical model can be used to represent the concept, the indicator in the Models benchmark is identified in the parentheses.
For example, (2.4.K1a) refers to Standard 2 (Algebra), Benchmark 4 (Models), and Knowledge Indicator 1a (process models). Then,
the indicator in the Models benchmark lists some of the mathematical models that could be used to teach the concept. In addition,
each indicator in the Models benchmark is linked back to the other indicators. Those indicators are identified in the parentheses. For
example, process models are linked to 1.1.K3, 1.2.K6, 1.3.K1, … with 1.1.K3 referring to Standard 1 (Number and Computation),
Benchmark 1 (Number Sense), and Knowledge Indicator 3.
Technology is changing mathematics and its uses. The use of technology including calculators and computers is an important part of
growing up in a complex society. It is not only necessary to estimate appropriate answers accurately when required, but also it is also
important to have a good understanding of the underlying concepts in order to know when to apply the appropriate procedure.
Technology does not replace the need to learn basic facts, to compute mentally, or to do reasonable paper-and-pencil computation.
However, dividing a 5-digit number by a 2-digit number is appropriate with the exception of dividing by 10, 100, or 1,000 and simple
multiples of each.
The National Standards in Personal Finance identify what K-12 students should know and be able to do in personal finance;
benchmarks are provided at three grade levels (grades 4, 8, and 12) and are grouped into four major categories: Income, Spending
and Credit, Saving and Investing, and Money Management. Although the National Standards in Personal Finance are benchmarked
at three grade levels, the indicators in the Kansas Curricular Standards for Mathematics that correlate with the National Standards in
Personal Finance are indicated at each grade level with a ($). The National Standards in Personal Finance are included in the
Appendix.
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