
5
Revised 

December 
2014



Copyright©2014 ESC Region 13

Acknowledgements
Lead Writers and Content Developers:
Carol Gautier
Math Specialist
Mary Headley
Region 13 Education Specialist, Elementary Mathematics

Content and Editing Technical Assistance
Cindy Hamilton
Region 13 Coordinator of Teaching and Learning
Mary Headley
Region 13 Education Specialist, Elementary Mathematics

Design and Layout
Haley Keith
Region 13 Communication and Production Specialist 

Strand 1:  Mathematical Process Standards

5.1 Mathematical Process Standards. The student uses mathematical processes to acquire and 
demonstrate mathematical understanding.

These explanations of the new state math standards are designed to help you understand what 
the standards mean and how the models of teaching math help students understand mathematics 
more deeply. Others may interpret the standards differently and may have different ideas for how to 
teach them. It is the hope of the authors that this deconstruction of the Texas Essential Knowledge 
and Skills (TEKS) for mathematics makes teaching math more rigorous, more fun, and a little less 
confusing.
The goal of this document is to be responsive to the updated information about the new Mathematics 
TEKS. Specificity and/or activities may be adjusted over time as more information becomes available 
from the state.

To navigate this document, simply go to the Table of Contents and click on the TEKS you want to view. 

To return to the Table of Contents at any time, click the                                  button at the bottom of every 

page.

Back to TOC
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Structure of the TEKS
The Texas Essential Knowledge and Skills (TEKS) consists of four parts. 

 Part 1: The Introduction
The state standards, or TEKS, for each grade level begin with an Introduction. The Introduction gives an 
overview of the focal areas for each grade and provides general information about numerical fluency and 
the processing skills. While the Introduction has not been reprinted in this product, information from the 
Introduction has been included in the explanations of the TEKS where appropriate.

Example

5.1 Mathematical Process Standards. The student uses mathematical processes to acquire and 
demonstrate mathematical understanding.
         (A) Apply mathematics to problems arising in everyday life, society, and the workplace.

Part 2: Strands 
The standards are broken into groups or categories called Strands. The TEKS for elementary 
mathematics are divided into six strands:
1. Mathematical Process Standards: This strand contains the process standards for 

mathematics, which are the same from Kindergarten through Pre-Cal. The process 
standards are the ways that students acquire math content through the use of models and 
tools, communication, problem solving, reasoning and analysis, and making connections. 
These standards should be woven consistently throughout the content strands (2–6). The 
dual-coded questions on STAAR will be coded with a content standard and a process 
standard.

2. Number and Operations
3. Algebraic Reasoning
4. Geometry and Measurement
5. Data Analysis
6. Personal Financial Literacy

Part 3: Knowledge and Skills Statements

Immediately following the strand is the 
Knowledge and Skills (K&S) statement. 
It provides the context for the student 
expectations that follow it.  

Numbering: The first number is the grade 
level. The second number is the Knowledge 
and Skills number. The K&S statement 
shown is from fifth grade.

Part 4: Student Expectations

Immediately following each Knowledge 
and Skills statement is a list of Student 
Expectations (SE). 
The letters, such as (A), refer to what 
students are expected to do with regard to a 
particular Knowledge and Skills statement. 
We often refer to this example as 5.1A. 
[Grade Level fifth grade, Knowledge and 
Skills statement (1), Student Expectation (A)] 
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5.1 Mathematical Process Standards. The student uses mathematical processes to acquire and 
demonstrate mathematical understanding.

5.1A apply mathematics to problems arising in everyday life, society, and the workplace.

5.1B
use a problem-solving model that incorporates analyzing given information, formulating a plan 
or strategy, determining a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution.

5.1C
select tools, including real objects, manipulatives, paper and pencil, and technology as 
appropriate, and techniques, including mental math, estimation, and number sense as 
appropriate to solve problems.

5.1D communicate mathematical ideas, reasoning, and their implications using multiple 
representations, including symbols, diagrams, graphs, and language as appropriate.

5.1E create and use representations to organize, record, and communicate mathematical ideas.

5.1F analyze mathematical relationships to connect and communicate mathematical ideas.

5.1G display, explain, and justify mathematical ideas and arguments using precise mathematical 
language in written or oral communication.

Numbers and Operations

5.2
Number and operations. The student applies mathematical process standards to represent, 
compare, and order positive rational numbers and understand relationships as related to place 
value. The student is expected to:

5.2A represent the value of the digit in decimals through the thousandths using expanded notation 
and numerals. RC1, Supporting Standard

5.2B compare and order two decimals to thousandths and represent comparisons using the symbols 
˃, ˂, or =. RC1, Readiness Standard

5.2C round decimals to tenths or hundredths. RC1, Supporting Standard

5.3
Number and operations. The student applies mathematical process standards to develop and 
use strategies and methods for positive rational number operations in order to solve problems 
with efficiency and accuracy. The student is expected to:

5.3A estimate to determine solutions to mathematical and real-world problems involving addition, 
subtraction, multiplication, or division. RC2, Supporting Standard

5.3B multiply with fluency a three-digit number by a two-digit number using the standard algorithm. 
RC2, Supporting Standard

5.3C solve with proficiency for quotients of up to a four-digit dividend by a two-digit divisor using 
strategies and the standard algorithm. RC2, Supporting Standard

5.3D represent multiplication of decimals with products to the hundredths using objects and pictorial 
models, including area models. RC2, Supporting Standard

5.3E
solve for products of decimals to the hundredths, including situations involving money, using 
strategies based on place-value understandings, properties of operations, and the relationship 
to the multiplication of whole numbers. RC2, Readiness Standard

5.3F
represent quotients of decimals to the hundredths, up to four-digit dividends and two-digit 
whole number divisors, using objects and pictorial models, including area models.  
RC2, Supporting Standard

RC = Reporting Category
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5.3G
solve for quotients of decimals to the hundredths, up to four-digit dividends and two-digit whole 
number divisors, using strategies and algorithms, including the standard algorithm.  
RC2, Readiness Standard

5.3H
represent and solve addition and subtraction of fractions with unequal denominators referring 
to the same whole using objects and pictorial models and properties of operations.  
RC2, Supporting Standard

5.3I represent and solve multiplication of a whole number and a fraction that refers to the same 
whole using objects and pictorial models, including area models. RC2, Supporting Standard

5.3J
represent division of a unit fraction by a whole number and the division of a whole number by 
a unit fraction such as 1/3  ÷ 7 and 7 ÷ 1/3 using objects and pictorial models, including area 
models. RC2, Supporting Standard

5.3K add and subtract positive rational numbers fluently. RC2, Readiness Standard

5.3L divide whole numbers by unit fractions and unit fractions by whole numbers.  
RC2, Readiness Standard

Algebraic Reasoning

5.4 Algebraic reasoning. The student applies mathematical process standards to develop concepts 
of expressions and equations. The student is expected to:

5.4A identify prime and composite numbers. RC1, Supporting Standard

5.4B represent and solve multi-step problems involving the four operations with whole numbers 
using equations with a letter standing for the unknown quantity. RC2, Readiness Standard

5.4C generate a numerical pattern when given a rule in the form y = ax or y = x + a and graph.  
RC2, Readiness Standard

5.4D recognize the difference between additive and multiplicative numerical patterns given in a 
table or graph. RC2, Supporting Standard

5.4E describe the meaning of parentheses and brackets in a numeric expression.  
RC1, Supporting Standard

5.4F simplify numerical expressions that do not involve exponents, including up to two levels of 
grouping. RC1, Readiness Standard

5.4G
use concrete objects and pictorial models to develop the formulas for the volume of a 
rectangular prisms, including the special form for a cube  
(V = l × w × h, V = s × s × s, and V = Bh).

5.4H represent and solve problems related to perimeter and/or area and related to volume.  
RC3, Readiness Standard

Geometry and Measurment

5.5
Geometry and measurement. The student applies mathematical process standards to classify 
two-dimensional figures by attributes and properties. The student is expected to classify two-
dimensional figures in a hierarchy of sets and subsets using graphic organizers based on their 
attributes and properties. RC3, Readiness Standard

5.6 Geometry and measurement. The student applies mathematical process standards to understand, 
recognize, and quantify volume. The student is expected to:

5.6A
recognize a cube with side length of one unit as a unit cube having one cubic unit or volume and 
the volume of a three-dimensional figure as the number of unit cubes (n cubic units) needed to fill it 
with no gaps or overlays if possible. RC3, Supporting Standard

RC = Reporting Category
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5.6B
determine the volume of a rectangular prism with whole number side lengths in problems 
related to the number of layers times the number of unit cubes in the area of the base.  
RC3, Supporting Standard

5.7

Geometry and measurement. The student applies mathematical process standards to select 
appropriate units, strategies, and tools to solve problems involving measurement. The student 
is expected to solve problems by calculating conversion within a measurement system, 
customary or metric. RC3, Supporting Standard

5.8 Geometry and measurement. The student applies mathematical process standards to identify 
locations on a coordinate plate. The student is expected to:

5.8A

describe the key attributes of the coordinate plane, including perpendicular number lines 
(axes) where the intersection (origin) of the two lines coincides with zero on each number 
line and the given point (0,0); the x-coordinate, the first number in an ordered pair, indicates 
movement parallel to the x-axis starting at the origin; and the y-coordinate, the second 
number, indicates movement parallel to the y-axis starting at the origin.  
RC3, Supporting Standard

5.8B describe the process for graphing ordered pairs of numbers in the first quadrant of the 
coordinate plane. RC3, Supporting Standard

5.8C
graph in the first quadrant of the coordinate plane ordered pairs of numbers arising from 
mathematical and real-world problems, including those generated by number patterns or found 
in an input-output table. RC3, Readiness Standard

Data Analysis

5.9 Data analysis. The student applies mathematical process standards to solve problems by 
collecting, organizing, displaying, and interpreting data. The student is expected to:

5.9A
represent categorical data with bar graphs or frequency tables and numerical data, including 
data sets of measurements in fractions or decimals, with dot plots or stem-and-leaf plots.  
RC4, Supporting Standard

5.9B represent discrete paired data on a scatterplot. RC4, Supporting Standard

5.9C
represent categorical data with bar graphs or frequency tables and numerical data, including 
data sets of measurements in fractions or decimals, with dot plots or stem-and-leaf plots.  
RC4, Readiness Standard

Personal Financial Literacy

5.10 Personal financial literacy. The student applies mathematical process standards to manage 
one’s financial resources effectively for lifetime financial security. The student is expected to:

5.10A define income tax, payroll tax, sales tax, and property tax. RC4, Supporting Standard

5.10B explain the difference between gross income and net income. RC4, Supporting Standard

5.10C identify the advantages and disadvantages of different methods of payment, including check, 
credit card, debit card, and electronic payments.

5.10D develop a system for keeping and using financial records.

5.10E describe actions that might be taken to balance a budget when expenses exceed income.  
RC4, Supporting Standard

5.10F balance a simple budget. RC4, Supporting Standard

RC = Reporting Category
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Strand 1:  Mathematical Process Standards
5.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding. 

The mathematical processes in the revised math state standards are the same from Kindergarten to 
Pre-Calculus. Why? Because these are the processes of doing mathematics. These are the ways that 
mathematicians work every day. 
These are the processes that students will use to understand the new math content and show that they 
know it. 
For grades 3–Algebra II, these are the processes that will be dual-coded on STAAR with the content 
standards, which are the rest of the standards. What that means is that students need to look at the 
content standards through the lens of the process standards. In the January 2014 Assessed Curriculum 
documents, TEA states about the process standards, "These student expectations will not be listed under 
a separate reporting category. Instead, they will be incorporated into test questions across reporting 
categories since the application of mathematical process standards is part of each knowledge statement." 

For a student in 5th grade who is learning to multiply and divide decimals, the student should experience 
real-life problems that require multiplication and division of decimals (5.1A). They should use process 
to solve the problems that include estimating before solving (5.1B), using concrete objects to solve the 
problem (5.1C), and communicating their ideas by drawing pictures and writing equations (5.1D). This 
certainly isn’t an exhaustive list. But it gives the idea that the processes are not taught separately from 
content. They are the vehicle that allows students to learn math and show what they know.

5.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding.

5.1A apply mathematics to problems arising in everyday life, society, and the 
workplace.
TEKS 5.1A makes it clear that the math that students experience should be problem-based, rather than 
numbers with no context. Problems can come from the everyday life of a 5th grader, from the life of the 
school or the society where they live, or can be work-based. If you are working in a district where the 
focus is on workforce preparation, problems can be created that are real for the workforce pathways in 
your school.

5.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding.

5.1B use a problem-solving model that incorporates analyzing given information, 
formulating a plan or strategy, determining a solution, justifying the solution, and 
evaluating the problem-solving process and the reasonableness of the solution.
TEKS 5.1B is not meant to proscribe a particular problem-solving model. However, any problem-solving 
model used must contain these elements:

• analyzing the problem
• making a plan or deciding on a strategy
• solving the problem
• justifying the solution
• evaluating the process that the student just completed, and
• checking the answer for reasonableness.

If your campus has an engineering design focus, chances are all of these are built into the design process 
and you are already doing them.
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5.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding.

5.1C select tools, including real objects, manipulatives, paper and pencil, and 
technology as appropriate, and techniques, including mental math, estimation, and 
number sense as appropriate to solve problems.
This state standard fits into the 2nd and 3rd bullets of TEKS 5.1B—the tools and techniques that are 
needed to solve the problem. 
TEKS 5.1C lists four different tools that students should use to solve problems: real objects, 
manipulatives, paper and pencil, and technology. Many of the content standards specifically state that 
students should use real objects or manipulatives. Your campus probably has a plethora of manipulatives 
for students to use. Break them out and put them to use! 
None of the content standards specifically list paper and pencil as a tool for doing math and none of 
the K-5 content standards list technology as a possibility. Be careful using technology for arithmetic 
operations. The K-5 state standards clearly state that “students…are expected to perform their work 
without the use of calculators.” (TEA, 2013). If students are working with number sets that are appropriate 
for their age groups, they should do the arithmetic by hand and use technology to check their answers.
This standard also lists some specific techniques that students should use:

• mental math
• estimation
• number sense

This means that it is okay for students to “do the math in their heads”—that’s mental math! They must also 
be able to explain their thinking and must learn to write it down. 

5.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding.

5.1D communicate mathematical ideas, reasoning, and their implications using multiple 
representations, including symbols, diagrams, graphs, and language as appropriate.
Mathematical communication–in fact, technical communication–is a critical skill for students to practice 
in our technology-driven, science-dependent world. The beauty of mathematical communication is that it 
makes clear what words sometimes cannot make clear. It is succinct and complete. Students should be 
able to demonstrate their thinking in several ways—using the symbols that carry mathematical meaning, 
drawing diagrams that provide a pictorial view of thinking, using graphs that provide a basis for analysis, 
and clear mathematical language to explain it all.

5.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding.

5.1E create and use representations to organize, record, and communicate 
mathematical ideas.
TEKS 5.1E is related to the multiple representations listed in 5.1D. It provides the purpose for the use 
of the representations. The purpose of the representations to make students’ ideas clear—to organize, 
record, and communicate ideas so that others can understand them, especially you!
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5.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding.

5.1F analyze mathematical relationships to connect and communicate mathematical 
ideas.
One of the things that engineers do every day is look for ways that ideas are mathematically connected. 
Students in K–12 do not have this skill naturally. By looking for mathematical relationships in the content 
and learning how to communicate them, students are building a mathematical background that opens the 
world of engineering to them. Even if they aren’t interested in being engineers, many other professions 
rely on mathematical ideas—statistics, business, marketing, 3D animation. Without the ability to 
communicate mathematical ideas, an adult in the 21st century is severely limited in his or her career path. 
What does “analyze mathematical relationships” mean? Mathematical relationships are the operations of 
mathematics. For this state standard, the student is figuring out what operation or relationship is involved 
in the problem rather than having the operation symbol given to him or her. It is the ability to think about 
the problem and decide what work to perform. It is the ability to look at two different problems and see 
how they are alike and how they are different and to be able to explain the reasoning. 
Check out the verb in the standard—analyze. This is the highest level of Blooms and a Depth of 
Knowledge (D.O.K.) of Level 3. It takes years to build the ability to analyze relationships. With every 
teacher helping students analyze relationships at every grade level, students will get there before they 
move on to college.

5.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding.

5.1G display, explain, and justify mathematical ideas and arguments using precise 
mathematical language in written or oral communication.
Why? More than any other question in a math class, the teacher should ask “why?” Whether their answer 
is right or it’s wrong, students should never be allowed to give the answer only. Every answer should 
be followed by “because…” Students may not naturally do this. In fact, when you begin asking students 
why, they may immediately change their answer. You may need to redirect them back to their original 
answer and have them explain it. If students have the correct solutions, great! They will feel empowered to 
continue to work. If students have an incorrect solution, when they come to the part of the solution where 
they made a mistake, they may often catch their own mistake and make an immediate correction. Great! 
When the classroom has the right atmosphere, oral justifications can be a great way to build a classroom 
culture of “it’s okay to be wrong.”
A great way to build the idea of multiple ways to solve problems is to have two or more students explain 
their solution process, even if the processes are the same. This gives students who might not have gotten 
the problem right a chance to hear an explanation using “kid words” not teacher words. This can be a 
powerful tool in helping struggling students understand. 
Certainly not every problem can be explained out loud. Have students use their math journals as a place 
to justify their thinking. Certainly include justification on end-of-unit tests, even if you are required to give a 
multiple-choice test. Students can still provide a mathematical explanation of why they chose “A” over “D."
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Strand 2:  Numbers and Operations
5.2 Number and operations. The student applies mathematical process standards to 
represent, compare, and order positive rational numbers and understand relationships 
as related to place value. The student is expected to:

5.2A  represent the value of the digit in decimals through the thousandths using 
expanded notation and numerals. (RC1, Supporting Standard)

In 4th grade, students extend place value to finding the value of a digit in numbers with decimals to the 
hundredths place. In 5th grade, students work with decimals to the thousandths place. They write the 
decimals in expanded notation and find the numeral for numbers that are written in expanded notation.

Example/Activity
Expanded Notation: Writing a number to show the value of each digit. It is shown as a sum of each 
digit multiplied by its matching place value (units/ones, tens, hundreds, etc.).
Students should understand that each digit within a number can be multiplied by its place value to 
determine the value of the digit. This is how we determine the expanded form of the number.
The following number will be used as an example.

8,203.174
Expanded Notation with a focus on place value relationships:

(8×1,000) + (2×100) + (3×1) + (1×0.1) + (7×0.01) + (4×0.001)

Expanded Form:
8,000 + 200 + 3 + 0.1 + 0.07 + 0.004

Through the use of expanded notation, students can tell the value of each digit within a number. 
49,658,203.17

The 9 is in the millions place.
Written in expanded notation:  9 x 1,000,000
Written as a numeral:  9,000,000
The 7 is in the hundredths place.
Written in expanded notation:  7 x 0.01
Written as a numeral:  0.07
Note: As students work with decimals, it is critical that the numbers are said correctly and that the 
"th" on the end of the place is very clear. For example, 0.67 should be read “zero and sixty-seven 
hundredths” not “point sixty-seven.” When the numbers are said properly, place value is reinforced. For 
the "th" at the end of the place, practice your best Daffy Duck imitation to make the th loud and clear: 
zero and sixty-seven hundredthththththths!

5.2 Number and operations. The student applies mathematical process standards to 
represent, compare, and order positive rational numbers and understand relationships 
as related to place value. The student is expected to:

5.2B compare and order two decimals to thousandths and represent comparisons 
using the symbols ˃, ˂, or =. (RC1, Readiness Standard)
To show mastery of this state standard, students should be able to:

• place two decimals in order from least to greatest and greatest to least.
• use ˃, ˂, or = to tell whether numbers are greater than, less than, or equal to each other.

Continued on next page
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Decimals should be to the thousandths place. 
Students use the traditional greater than, less than, and equals symbols to tell the comparison that they 
have made. 

Example/Activity
Understanding of the value of numbers is based on the place value of the digits. For example, 0.05 and 
0.005 look almost the same. There’s just an extra 0. But that 0 makes a huge difference in the value of 
the number! Comparing these two numbers, 0.005 is one-tenth the value of 0.05. In other words, ten 
groups of 0.005 makes 0.05. Think about it a different way. 0.05 is the same as 5 cents. If you divide 5 
cents into ten equal-sized parts, each part is the size of 0.005. It’s the difference between the size of a 
grain of sand and an amoeba. On the surface, the numbers look similar, at least to 5th graders, but there 
is a big difference between the two.

Continued on next page
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Examples:
Comparing and Ordering Decimals

Compare 4.507 and 4.561.
Explanation Problem
Comparing Decimals
Find the largest place value in each number.

Work from left to right comparing the digits until 
you find one that is different.

Connecting Decimals to Money
Tenths are like dimes. (It takes 10 dimes to make 
another “whole” (dollar).) Hundredths are like 
pennies. (It takes 100 pennies to make another 
“whole” (dollar) or 10 pennies to make another 
dime (tenth).)

Both of these numbers have digits in the ones 
place and the digits are the same. 

4.507       4.561
The first digit that is different is in the tenths 
place. 6 is larger than 0. This means that 4.507 is 
smaller than 4.561.

4.507 ˂ 4.561
4.561 ˃ 4.507

Thinking of money, students could say:
4.507 is just a little over $4.50. 
4.561 is a little over $4.56. 
Which is greater, $4.50 or $4.56? 

Ordering Decimals
Although students in 5th grade are not required 
to place numbers on number lines, students put 
decimals on a number line in 4th grade. So this 
scaffold is available to 5th graders to help them 
order numbers.
Have students create an open number that is 
reasonable for the numbers in the problem. This is 
a sketch rather than a formal number line.
Ask students where the two numbers fit on the 
number line in relation to 4.5. The students will 
likely know that 4.507 is closer to 4.5 than 4.561. 
These numbers can be added to the number line.
After they have placed the numbers on the 
number line, then students can be challenged to 
write the list of numbers in order from greatest to 
least and least to greatest.
Greatest to least: Write the numbers from right to 
left because the larger numbers on a number line 
are on the right.

4.561     4.507
Least to greatest: Write the numbers from left to 
right because the smaller numbers on the number 
line are on the left.

4.507     4.561

Thinking Money: 
4.507 is almost $4.51.
4.561 is close to $4.56. 
When students think of it this way, it is easier to 
place the numbers correctly between $4.50 and 
$4.60. 

4.5

4.5 4.64.507

Continued on next page

4.6
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Sentence Stems
Sentence stems may be helpful in teaching children to verbalize their thoughts.

______ is greater than (less than) ______. I know this because ______ has ______hundreds and 
______ tens, and ______ ones and ______ has ______hundreds and ______ tens, and ______ ones.

These two numbers are equal. I know this because…

5.2 Number and operations. The student applies mathematical process standards to 
represent, compare, and order positive rational numbers and understand relationships 
as related to place value. The student is expected to:

5.2C round decimals to tenths or hundredths. (RC1, Supporting Standard)

This Student Expectation (SE) has a goal that students learn to round numbers. Notice what the 
Knowledge and Skills statement says—“understand relationships as related to place value.” Rather than 
relying on rules, rounding numbers teaches students to estimate the value of a number based on place 
value.

Example/Activity
Students in 3rd grade learn to use open number lines to round numbers. Students in 5th grade may use 
them, but they are not required to do so. These will be shown here, too, as number lines provide a great 
scaffold for students to understand rounding.    

The two open number lines below show the number 4.507. The first number line shows how the number 
4.507 is rounded to the nearest tenth (or dime). 4.507 is graphed between 4.5 and 4.6. Since 4.507 is 
closer to the number 4.5 than 4.6 on the number line, then 4.507 rounds to 4.5, not 4.6. 

Another way to look at this is 4.507 is close to $4.51. $4.51 is closer to $4.50 than it is to $4.60. 
Therefore, 4.507 rounded to the nearest tenth is 4.5 

Students may need to add zeroes as place holders to help them make comparisons.

The second number line shows the number 4.507 rounded to the nearest hundredth (or penny). In other 
words, is 4.507 closer to $4.50 or $4.51?

4.507 is graphed between 4.50 and 4.51. Since 4.507 is closer to 4.51 than 4.50, 4.507 rounds to 4.51, 
not 4.50. Students may need to add zeroes as place holders to help them make comparisons.

Compare the two number lines. Doesn’t it look like 4.507 is graphed in two different places on the 
number lines? Why is that? It has to do with the scale, or intervals, on the number lines. The top 
number line has intervals that represent tenths, or 0.1. The bottom number line has intervals that 
represent hundredths, or 0.01. The 4.507 didn’t change; its placement changed based on the scale of 
each number line. This discussion is an excellent lesson for 5th graders. See 4.5B for more about the 
importance of scale

4.500 4.507 4.600

4.500 4.507 4.510
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5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3A estimate to determine solutions to mathematical and real-world problems 
involving addition, subtraction, multiplication, or division. (RC2, Supporting Standard)
5.2A requires students to estimate the solutions to mathematical and real-world problems. In previous 
grades, students have used both rounding and compatible numbers to estimate. However, no particular 
method for estimation is mentioned in 5th grade. This means that students may use any method they 
choose to estimate a numerical answer as long as it is reasonable for the problem situation.
Front-End Estimation
Front-end estimation is an informal way to estimate solutions to problems. In front-end estimation, the first 
digit of the number stays the same and the other numbers are changed to 0. Then the numbers are added, 
subtracted, multiplied, or divided according to the problem.
Example:

6.237 – 5.091
Change 6.237 to 6.
Change 5.091 to 5.

6 – 5 = 1, so 6.237 – 5.091 is about 1.

Compatible Numbers
Compatible numbers can also be used to estimate sums and differences. Students develop the concept 
of compatible numbers when they are given time to compose and decompose numbers and explore 
numeration.
Example:

146 + 852
146 is approximately 150.
852 is approximately 850.

850 and 150 are compatible numbers. 
850 + 150 = 1,000, so the sum of 146 and 852 is about 1,000.

Rounding
Rounding is another way to estimate solutions. In previous grades, students have been taught to round to 
a particular place value. In 5th grade, they are to use rounding. This means that students can be flexible in 
the places that they round numbers to in order to get as close an estimate as possible.  
Example: 

1,870 + 5,553
If these numbers are rounded to the thousands place and then added, the estimate would be 8000. This 
estimate is not precise enough to be helpful in solving the problem.
If these numbers are rounded to the tens place and then added, the estimate would be 7,420. This 
estimate is not much of an estimate. If a student is going to round to the tens place, they might as well add 
the numbers themselves instead of bothering with an estimate.
If these numbers are rounded to the hundreds place and then added, the estimate would be 7,500. 
The sum of these numbers is 7,423. This is an accurate estimate and would be useful in a real-world 
mathematical situation.
How do students know whether to use rounding or compatible numbers to estimate? The answer is that 
it does not matter which one they use. The goal is to come up with a reasonable estimate for a sum or 
difference. It won’t matter on a standardized test either. When students have been allowed to be flexible 
with numbers, if they get estimate that is a different number than the answer choices that are available, 
they may feel comfortable choosing a number that isn’t exactly their estimate, but is close to their 
estimate. 

Continued on next page
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It is perfectly natural for students to come up with different estimations to problems. But some estimates 
may be more accurate than others. Different estimates to the same problem can provide a great 
classroom discussion starter. Instead of worrying that the estimates are different, let students explain their 
estimates and why they think that their estimates are “good.”

Example/Activity
According to Van de Walle (2014, p.195), “the goal of computational estimation is to be able to 
flexibly and quickly produce an approximate result that will work for the situation and give a sense of 
reasonableness.” Adults round and estimate all the time; children have to be taught to estimate. When 
a child says, “It only costs a dollar,” the parent says, “It’s $1.99. That’s almost $2, not $1.” The child has 
made almost a 100% error in judging the cost of the item. The parent didn’t use a rule to estimate the 
cost. The parent knew through experience that $1.99 is one penny away from $2.00 and $0.99 from 
$1.00. 

How do you assess an estimated answer, especially when students haven’t been given a specific 
methodology for estimation? One type of assessment will provide you very little information—multiple 
choice questions. To be sure students understand estimation, have them answer an open-ended 
question where they are required to estimate and explain their estimate. This will let you know whether 
they can provide close estimates and whether they understand what estimation truly means.

Why don’t multiple-choice questions work well for estimation questions? Unfortunately, multiple-choice 
test questions have given teachers and students a skewed purpose for estimation. Many students have 
been taught to do the arithmetic and then choose an answer that is close to the actual answer. What is 
the problem with this? Students are not taught the skill of estimation. They are taught that the purpose 
of this topic in mathematics is to get the answer to a test question correct, not to have a real-life, super-
useful skill!
Example: Carly wants a soccer ball that costs $26.06 and a goal that costs $78.61. About how much 
does the soccer equipment cost? 

26.06 + 78.61
26.06 can be rounded to 30.
78.61 can be rounded to 80.

30 + 80 is 110.
The sum of 26.06 + 78.61 is about 110.

The equipment costs about $110.

26.06 + 78.61
Using front end estimation:

20 + 70 = 90
The equipment costs about $90.

Front end estimates will always be lower than the actual cost. 

26.06 + 78.61
26.06 is close to 25.
78.61 is close to 75.

These numbers are compatible numbers and, thus, are easy to add.
25 + 75 is 100.

The sum of 26.06 and 78.61 is about 100.
The equipment costs about $100.

Continued on next page
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26.06 + 78.61
26.06 is close to a friendly 25.

78.61 is almost 80.
25 and 80 is 105.

The sum of 26 and 78 is about 105.
The equipment costs about $105.

Four different ways to estimate yielded four different estimates. Which one is right? They all are. However, 
some estimates are closer to the actual answer than others.

5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3B multiply with fluency a three-digit number by a two-digit number using the 
standard algorithm. (RC2, Supporting Standard)

Fluency is defined in the state standard as skill in carrying out procedures flexibly, accurately, efficiently, 
and appropriately. To show mastery of this Student Expectation (SE), students need to be able to multiply 
a three-digit number by a two-digit number using the standard algorithm. The standard algorithm is the 
target skill of this SE. However, teachers must still build a learning path for students that gets them to this 
target. The knowledge and skills statement attached to this SE reminds us to use the process standards to 
develop and use strategies, as well as methods to help students journey successfully to the algorithm.  

Example/Activity
At first glance, the background knowledge needed for this SE is fluency with multiplication facts and 
knowing the process. The hidden background knowledge is understanding of place value, the meaning 
of multiplication, and the process of multi-digit multiplication.
Let’s examine understanding the process. Once students move beyond learning what digit is in what 
place, place value and expanded notation move out of focus. However, both of these play heavily into 
understanding the process of multi-digit multiplication.
The flexible algorithm below uses expanded notation and place value to bring meaning to the process. 
This serves as a nice bridge to the standard algorithm.

463 400 60 3
   57           50 7

21
420

2,800
150

3,000
20,000
26,391

  

  



          

7 3
7 60
7 400
50 3
50 60
50 400













This method is called partial products. It spreads out the digits and allows the place value to be evident. 
Students then understand where the numbers come from and have fewer chances to make mistakes. It 
is worked in the same order as the standard algorithm so the leap to the standard algorithm is a short 
one.
Students may also use the distributive property to find products. The distributive property resembles 
partial products shown above and can sometimes, depending on the numbers in the problem, be done 
using mental math.

Continued on next page
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For the distributive property, the numbers are broken down into expanded form. Then the parts of the
numbers are multiplied:

463 × 57
50 × (400 + 60 + 3) + 7 × (400 + 60 + 3)
20,000 + 3,000 + 150 + 2,800 + 420 + 21

Notice that these numbers are the same partial products that were shown earlier.
Using the commutative and associative properties, the partial products can be reordered so they are 
easier to add.

20,000 + (3,000 + 2,800) + (150 + 420) + 21
20,000 + 5,800 + 570 + 21

26, 391

When you make the leap to the standard algorithm, remember to make explicit connections back to the 
models and flexible methods in order to tie the understandings together. 
Think about how you might teach this SE. At first glance it seems like a lot of drill and kill. A certain 
amount of practice is required. However, this gets boring quickly and many students stop before they get 
started. Here are a few ways to spice up the action and still get lots of practice accomplished. 

1.  Give students some problems that are already worked out and challenge them to find the mistake. 
It is fun and requires a high level of analysis.

2.  Put students in groups and give a paper to one of the students. The first student works the first 
step. The second student works the second step, etc., until the problem(s) are finished. Have the 
groups trade papers to find each other’s mistakes.

3.  Give students problems that are already worked out but have some of the digits missing. Challenge 
them to find the missing numbers.

4.  For a real challenge, replace the digits with letters. Digits that are the same get the same letter. 
Challenge them to figure out what digit each letter stands for. These are called acrostics.

What if your students’ math facts are still shaky? Consider talking to your colleagues in 3rd and 4th 
grade. Ask them to share ideas on basic math fact strategies. Additionally, reserve the computer labs or 
COWs. There are many free games and websites on the internet that build multiplication fact fluency. 
They don’t take a lot of time and could be effective in building speed and accuracy.
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5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3C solve with proficiency for quotients of up to a four-digit dividend by a two-digit 
divisor using strategies and the standard algorithm. (RC2, Supporting Standard)

Students in 5th grade are expected to be able to solve with proficiency division problems that have up to a 
four-digit dividend and a two-digit divisor. They may use strategies and the standard algorithm. Notice that 
this Student Expectation (SE) does not require students to solve with fluency like 5.2B.
Long division is often a long process to teach and a long process to learn. This SE focuses on dividing 
four-digit numbers by two-digit numbers using different strategies and algorithms, which includes the 
standard algorithm.

Example/Activity
First let’s review one meaning of division—repeated subtraction. When students learn to divide, they 
are often taught to subtract the same number over and over until they reach 0. Over thousands of year, 
humans have developed a shorter version of repeated subtraction when numbers are large. Instead of 
subtracting the divisor one group at a time, the divisor is subtracted in large groups. 

For example, 600 ÷ 3 can be solved using 600 – 3, 597 – 3, 594 – 3, … Obviously this is way too much 
work. Long division puts groups of 3 together. 

• 100 groups of 3 is 300. 
• So 600 – 300 leaves another 300, which is 100 more groups of 3. 
• This means that 600 ÷ 3 is 100 + 100, or 200. 

600 ÷ 3 is a simple example, but it illustrates the point well. Although a complicated division algorithm 
was not used to solve the problem, the division was accomplished and the concept of division was not 
lost in the task.
Long division is predicated on figuring out the largest group of the divisor that can be subtracted and 
then figuring out the next largest group. However, it is not wrong to divide out smaller, simpler groups, if 
it means finding the correct answer and understanding the process.
Here are three solution methods for the same problem. The first is the standard algorithm and the others 
are variations of it for you to analyze. Notice how much different the process seems when the process is 
focused on subtracting groups, not “divide, multiply, subtract, bring down.”

Continued on next page
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Example Discussion
Partial Quotients

It may be helpful to draw the cartons, as seen 
below, and put the number of books in each box 
(case) as you and your students go through this 
method. Upon completion of the problem students 
will see the 708 books in each case.

      

      

      

The first example uses partial quotients. Most 
students will get stuck as they try to figure out the 
largest number that can divide into the dividend. 
Try putting the numbers into a contextual situation 
and using smaller number chunks. When students 
are allowed to divide out smaller numbers, the 
work may be longer, but it’s often more accurate 
and faster and students are more likely to 
experience success. 
Sample Context:
There are 8,496 books that need to be distributed 
evenly into 12 cases. How many books can be put 
into each case?
A sample classroom conversation is included 
below. Notice how the teacher questions 
continually bring the students back to the meaning 
of breaking the books into equal groups to put into 
the cases.
Possible student answers are in italics.

Can I put 1000 books in each case? (No.) Why? 
(Because that would be too many books. 12 times 
1,000 is 12,000 books.)
What number of books would you like to try? 
(400?) (Encourage the students to shoot for the 
highest number they think will be safe. However, 
any reasonable number will work. The beauty of 
this method is that there are multiple ways to get 
the correct answer!)
If I put 400 books in each case how many will        
I have used? Have students count by 400 to find 
out. (4,800)
How many books do I have left to be distributed? 
How can I find out? (Subtract 4,800 from 8,496.)
There are 3,696 books left. Can I put another 400 
into each case? (No.) Why? (Because there aren’t 
enough books left.)
What number should we try? (200?) 
When I put 200 books into each of the 12 cases, 
how many books will I use? Count by 200 to find 
out. (2,400) 
How many books do I now have left to be 
distributed? How can I find out? (Subtract 2,400 
from 3, 696.)
Now I have 1,296 books left to distribute. 
How many books should I put into each carton 
now?  (100?) 
How many books did I use? Count by 100 to find 
out. (1,200)
Now how many books do I have left to distribute? 
(Subtract 1,200 from 1,296.)

Continued on next page

400
200
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Partial Quotients continued

 

16 8,196
512

−8,000
196
−160

36
−32

4           
                              

There 96 books left to distribute.
How many do you think I should put on each 
plate? (8?) Why? (Students should know that 12 x 
8 is 96.)
Put 8 books in each case. How many books did 
we use? (96.)
Are there any more books to distribute? (No.)
That means there are no leftovers, or no 
remainder. Next, calculate to see how many books 
would be in each carton. 
The problem on the left is another example of 
the flexible method using partial quotients. This 
time the largest number that can divided into the 
quotient was used. Point out to students that this 
way required less steps, but the other way worked 
as well.
Again, instead of writing the groups above the 
quotient, the groups are written down the side 
of the problem and then added at the end. This 
keeps place value in plain view. You could even 
have students write “500 groups of 16” and “10 
groups of 16,” etc. to keep students focused.

Approaching the Standard Algorithm

  

16 8,196
512

−8,000
196
−160

36
−32

4

Once students have become proficient at finding 
the largest amount that can be divided into the 
dividend (this takes time and patience), you can 
begin bridging to the traditional long division 
algorithm.

•  Instead of writing 500 off to the side, we 
can put a 5 in the hundreds place on top of 
the division bar, etc. 

First, 500 groups of 16 are subtracted.
Then, 10 groups of 16 are subtracted.
Then, 2 groups of 16 are subtracted.
The remainder of 4 is what is left over after  
500 + 10 + 2 or 512 groups of 16 are subtracted 
from 8,196.  Notice how writing the complete 
products (i.e. 8,000) makes place value more 
visible.

Standard Algorithm
  

The standard algorithm has been used to solve 
the problem. Notice how similar it is to the 
examples above, especially the example directly 
above this one.
Students often get confused while using the 
standard algorithm because the process is 
separated from their understanding of place value. 
However, when students learn to solve division 
problems using partial products and then the 
method from the example above, the standard 
algorithm makes sense and becomes their “short 
cut” to a division process that makes sense to 
them. 

500

10

+	  	  	  	  	  	  	  2
512
R	  4
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5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3D represent multiplication of decimals with products to the hundredths using 
objects and pictorial models, including area models. (RC2, Supporting Standard)

To show mastery of this Student Expectation (SE), students must be able to model multiplication of 
decimals using objects and pictorial models. The pictorial models must include area models. The products 
of the decimals may go to the hundredths. The products only go to the hundredths because that is as 
many decimal places as objects and pictures can model.

5.2D has students model multiplication of decimals just as students did when they learned multiplication of 
whole numbers by exploring area of a rectangle. When students learn to find area, they make a rectangle 
out of square tiles like the one below.

This is a 4 by 5 rectangle. Its area is 20 because there are 20 squares that make up the rectangle. We 
can also say that 4 × 5 is 20. For multiplication of decimals, students will make a rectangle out of base-ten 
blocks that has sides that are the lengths of the factors. The area is the product.
Note: Use the word “decimal” to refer to a number and the words “decimal point” to refer to the actual “.”.

Example/Activity
The easiest objects to use to model decimal multiplication are base-ten blocks. Students have been 
using them, hopefully, since 1st grade, so they are quite familiar with them. In 4th grade, students made 
the shift from thinking about them as whole numbers to thinking of them as decimals. For decimals, the 
flat is used as 1. The long is 0.1 or one-tenth. The unit is used as 0.01 or one-hundredth.
Example:  1.3 x 1.5
First, make a model of the sides of the rectangle – 1.3 and 1.5

Across the top is 1.3. Down the left is 1.5. Notice that this is almost a rectangle, but not quite. The units 
have to be added to the model to make a complete rectangle (array).

1.3

1.5

Continued on next page
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1 0.3

0.5 0.15

Using the model, you can easily see the partial products.
Students are not required to use the distributive property; however, it may help you as you explain to 
students why this model works and where the partial products come from. 

1.3 x 1.5 = (1 + .3) x (1 + .5) 
                                            = (1 x 1) + (1 x .5) + (.3 x 1) + (.3 x .5)

                                                                          =     1    +    . 5     +      .3     +     .15
It is time to begin to read the product. There is one flat, which represents 1 whole. There are 8 longs. 
This represents 0.8. There are 15 units. Since 10 units make a long, we make a trade – 10 units for 1 
long.

This long is put with the others, and the units that it replaces are discarded.

The product of 1.3 and 1.5 is 1.95.
The area model for this problem mirrors the base-ten blocks, but is simpler to draw. Students can begin 
by drawing the base-ten blocks on graph paper and then move to simple line drawings as shown below.
In the model below, 1.3 is across the top and 1.5 is down the side. A square is used for the 1 whole and 
sticks are used for the tenths. Dots are used to fill in the rectangle. How is the number of dots chosen? 
There are three sticks in the 1.3, so we make rows of three dots. There are 5 sticks in the 1.5, so we 
make 5 rows. 5 rows of 3 dots is 15. We can group 10 of those dots to make another stick.

To read the solution, there is 1 square flat, 8 + 1 longs to make 9 longs total, and 5 units. So the solution 
is 1.95.

1

+

0.5

1 + 0.3
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5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3E solve for products of decimals to the hundredths, including situations involving 
money, using strategies based on place-value understandings, properties of 
operations, and the relationship to the multiplication of whole numbers.  
(RC2, Readiness Standard)
5.3E extends multiplication of decimals beyond the models that students learn in 5.3D. For this Student 
Expectation (SE), students use strategies that involve place-value understanding, properties of 
operations, and the relationship to multiplication of whole numbers. Students solve problems, some of 
which include money. Note: Use the word “decimal” to refer to a number and the words “decimal point” to 
refer to the actual dot, (.). 

Example/Activity
Decimal Multiplication Examples

Problem, Strategy, and Explanation Arithmetic and Explanation
Combination of place-value understanding, 
relationship to multiplication of whole 
numbers, and estimation
16.5 × 4.6
Students typically have a fairly easy time with 
the decimal point when they add and subtract 
decimals. Once a new rule has been added 
to decimals, they begin to mix up all the rules. 
This strategy forces students to think about the 
magnitude of the numbers they are working 
with. It forces them to think about the value of 
the decimals rather than rules to govern their 
operations.
Rather than teaching a rule for decimals, students 
can ignore the decimals and multiply the numbers. 
Then they can use place value and the magnitude 
of the numbers they are working with to figure out 
where to put the decimal point in the product.

Combination of place-value understanding, 
relationship to multiplication of whole 
numbers, and estimation
Multiply the numbers and ignore the decimals for 
a moment.  

165
×	  	  46
990
6600
7590

Think about the numbers in the problem. 
• 16.5 is about 16 or 17. 
• 4.6 is about 4 or 5. 
• 17 × 5 = 85, 
• so 16. 5 × 4.6 must be close to 85.

Now look at the product – 7590. In order to keep 
the product close to 85, the decimal point needs to 
be placed between the 5 and the 9. So the product 
of 16.5 and 4.6 is 75.90.

Properties of Operations – Distributive 
25.5 × 4
Some multiplication of decimals problems is 
easier to solve using the distributive property 
than on paper. Sometimes using the distributive 
property will allow students to use mental math, 
which is often more accurate than paper-pencil 
calculations. 
The distributive property allows numbers to 
be broken into addition or subtraction. Then 
the multiplier can be multiplied by each of the 
addends. Finally, the products are added to get 
the solution. It sounds more complicated than it 
is. This strategy works nicely when a decimal is 
multiplied by a whole number.

Properties of Operations – Distributive 

First break the 25.5 into an addition problem –  
25 + 0.5. 
Then multiply each of the addends by 4.

(25 × 4) + (0.5 × 4)
25 × 4 = 100

0.5 × 4 = half of 4 = 2
100 + 2 = 102
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5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3F represent quotients of decimals to the hundredths, up to four-digit dividends and 
two-digit whole number divisors, using objects and pictorial models, including area 
models. (RC2, Supporting Standard)
5.3F and 5.3G focus on division of decimals. 5.3F explores division of decimals through objects and 
pictorial models. 5.3G explores division of decimals through strategies and algorithms.
To show mastery of this Student Expectation (SE), students must be able to model division of decimals 
using objects and pictorial models. The pictorial models must include area models. The dividends may 
only go up to four digits. Example dividends include, but are not limited to numbers such as 1.2, 
1.24, 12.4, 12.45, 124.5, 1,245.  Solutions (quotients) can extend to the hundredths place. Divisors may 
be only one or two digits and must be whole numbers.
5.3F has students model division of decimals just as students did when they learned division of whole 
numbers by exploring area of a rectangle. When students learn to find area, they make a rectangle out of 
square tiles like the one below.

This is a 4 by 5 rectangle. Its area (or dividend) is 20 because there are 20 squares that make up the 
rectangle. The divisor can be either side length—either 4 or 5. The quotient will be the other side length.

Note: Use the word “decimal” to refer to a number and the words “decimal point” to refer to the actual dot 
(.). 

Example/Activity
The easiest objects to use to model decimal division are base-ten blocks. Students have been using 
them, hopefully, since 1st grade, so they are quite familiar with them. In 4th grade, students made the 
shift from thinking about them as whole number to thinking of them as decimals. For decimals, the flat is 
used as 1. The long is 0.1 or one-tenth. The unit is used as 0.01 or one-hundredth.

Example
3.2 ÷ 2

Although this SE has students ultimately working with up to four-digit dividends and two-digit 
whole number divisors, they can start with something simple and use the base ten blocks to foster 
understanding of decimal division.
Begin by getting base-ten blocks to equal 3.2. 

Continued on next page
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Using this set of base ten blocks, students will make a rectangle that has one side equal to the length of 
the divisor, 2.
In the example below, the rectangle has been remade so that the divisor is shown down the left side of 
the rectangle. In order to make the rectangle that also shows the divisor of 2 on the left, one of the flats 
was traded for 10 longs. 

Now the dividend, 3.2, can be seen in this rectangle, as well as, the divisor of 2. 
Look at the labels in the example below. You can see the dividend, 3.2. You can also see the divisor, 2, 
on the left hand side. The quotient, 1.6, can be determined by reading across the top of the rectangle. 

3.2 ÷ 2 = 1.6
Help students make the connection back to multiplication. When students multiply, they start with the 
factors (left and top) and build the array to find the total (product). Using the example above, the factors 
would have been 2 and 1.6. The array would be built to find the product of 3.2. 
When students divide, the dividend is given. (The dividend in a division problem is the same as the 

Continued on next page
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product in a multiplication problem.) The students will also know one of the sides, the divisor. They can 
then build an array (or rectangle) so that the total of 3.2 and the divisor of 2 are both visible in the array. 
Students then use this information to read the other side of the rectangle to find the unknown quotient. 
Study this example:

14.7 ÷ 3 = 4.9
Another Look:

When students are familiar with using the base ten blocks to build arrays, transferring to the area model 
is much easier.  
Using the problem 3.2 ÷ 2 
Students begin again by creating the area model to show the divisor, 2, as the length along the left 
side. The dividend, or total, is represented within the inside of the model (the area). The quotient is the 
unknown length along the top of the model. 
In this problem, a length of 2 will be on the left and the dividend of 3.2 will need to be built as an array 
on the inside of the model. Three wholes and two-tenths (3.2), cannot be arranged into an array. With 
enough practice students will be able to mentally break one of the wholes into ten-tenths giving them 
two wholes and twelve-tenths to work with. Now the area model can be built. 

The divisor of 2 is the length along the left side. The dividend of 3.2 is the total (area) on the inside of 
the model and the missing length along the top is the answer (quotient). What is the missing length? 
(1.6)
Note:  These examples/models can be turned so that the divisor is on the top and the quotient is on the 
left. 

14.7 ÷ 3
Quotient?

(missing side length)

D
iv

is
or

3 Dividend
14.7

3 groups of 4 is 12. This is close to 
the dividend of 14.7

Continue building the array inside the area 
model as you count up to the dividend by 

adding tenths untl the area is equal to 14.7
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5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3G solve for quotients of decimals to the hundredths, up to four-digit dividends 
and two-digit whole number divisors, using strategies and algorithms, including the 
standard algorithm. (RC2, Readiness Standard)

Long division with decimals is often a long process to teach and a long process to learn. This Student 
Expectation (SE) focuses on dividing decimals to the hundredths place by two-digit whole number 
divisors. The dividend can be up to four digits long. Some examples include 1654, 216.5, and 10.67, 3.56, 
and 4.2. Although we can write other decimals with four digits, the SE specifies that the decimal may only 
go to the hundredths place. The divisor must be a whole number and must only be one or two digits long. 
Students must be able to find the quotients using different strategies and algorithms, which includes the 
standard algorithm. In the event of a remainder, quotients can be rounded to the nearest hundredth. 
(5.2C)
Note: Use the word “decimal” to refer to a number and the words “decimal point” to refer to the actual dot 
(.). 

Example/Activity
First let’s review one meaning of division—repeated subtraction. We will use whole numbers for 
simplicity’s sake. When students learn to divide, they are often taught to subtract the same number 
over and over until they reach 0. Over thousands of years, humans have developed a shorter version of 
repeated subtraction when numbers are large. Instead of subtracting the divisor one group at a time, the 
divisor is subtracted in large groups. 
For example, 600 ÷ 3 can be solved using 600 – 3, 597 – 3, 594 – 3, etc. Obviously this is way too much 
work. Long division puts groups of 3 together. 100 groups of 3 is 300. So 600 – 300 leaves another 
300, which is 100 more groups of 3. This means that 600 ÷ 3 is 100 + 100, or 200. 600 ÷ 3 is a simple 
example, but it illustrates the point well. Although a complicated division algorithm was not used to solve 
the problem, the division was accomplished and the concept of division was not lost in the task.
Long division is predicated on figuring out the largest group of the divisor that can be subtracted and 
then figuring out the next largest group. However, it is not wrong to divide out smaller, simpler groups, if 
it means finding the correct answer and understanding the process.
Decimal division works the same as division with whole numbers. Often students’ number sense for 
decimals isn’t as developed as their number sense with whole numbers. So figuring out the number of 
groups of 0.2 in 5 is more complicated. Therefore, sticking close to the standard algorithm can be helpful 
to students.
The following four methods use the same problem, but approach division in different ways. The first two 
methods use strategies based on the standard algorithm. The third method uses partial quotients to help 
students transition to the standard algorithm. 

Continued on next page
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Problem, Strategy, and Explanation Arithmetic and Explanation
Combination of place-value understanding and 
relationship to division of whole numbers (#1)

16.56 ÷ 2
Students typically have a fairly easy time with 
the decimal point when they add and subtract 
decimals. Once a new rule has been added 
to decimals, they begin to mix up all the rules. 
This strategy forces students to think about the 
magnitude of the numbers they are working 
with. It forces them to think about the value of 
the decimals rather than rules to govern their 
operations.
Rather than learning decimal placement as a 
rule to be remembered, students can ignore the 
decimal points and divide the numbers. Then they 
can use place value and the magnitude of the 
numbers they are working with to figure out where 
to put the decimal point in the quotient.

Combination of place-value understanding and 
relationship to division of whole numbers (#1)

Divide the numbers and ignore the decimals for 
a moment. (Allow students to start with a flexible 
method such as partial quotients, if necessary.)

  

828
2 1656
−16	  	  	   	  

5	  	  
−4	  	  
16
−16

0
Think about the numbers in the problem. 

• 16.56 is about 16 or 17. 
• 16 ÷ 2 is 8. 
• So 16.56 ÷ 2 must be close to 8. 

Therefore, the quotient for this problem must be 
close to 8, or 8.28. 
This method requires students to use some 
number sense. That’s a good thing!

Combination of place-value understanding, 
relationship to division of whole numbers, and 
estimation (#1)

This method removes the decimal point from the 
numbers in the divisor and the dividend, leaving 
only a decimal in the quotient. 

16.56 ÷ 2
First, we are going to find an equation that is 
equivalent to 16.56 ÷ 2 by multiplying each 
number in the problem by a factor of 10 or 100.

16.56 × 100 = 1656
2 × 100 = 200

Now we will divide 1656 by 200. See the 
explanation at the right for details.

Combination of place-value understanding, 
relationship to division of whole numbers, and 
estimation (#1)

Instead of dividing 16.56 by 2, we will divide 1656 
by 200. This places the decimal in the answer 
only.

                                                  
There are 8 groups of 200 in 1656. This leaves 
56. There are fewer than 0 groups of 200 in 56, so 
a decimal point is added to the quotient. Division 
continues as normal, bringing down 0’s as are 
necessary.

Continued on next page
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Partial Quotients (alternative algorithm)

The partial quotient method was previously used 
in SE 5.3C to illustrate division of whole numbers. 
This method can also be used for 5.3G.

Example 1

Example 2

Standard Algorithm on Grid Paper
The standard algorithm became standard because 
it is a streamlined method for division. However, 
many students have difficulty understanding it. It 
is critical that students understand long division 
with whole numbers and understand division of 
decimals with manipulatives and drawings prior to 
learning the traditional algorithm.
This method, shown at the right, is drawn on 
grid paper. The grid paper helps students keep 
the digits in a line according to their place value 
and helps students place the decimal point in the 
correct place.

Standard Algorithm on Grid Paper

 
On grid paper, the boxes are used for digits 
and operation signs, and the decimal point and 
commas are placed directly on the lines.
Notice how the digits are brought down as 
needed. They are shown with the red arrow. The 
decimal point is placed in the answer by directly 
aligning it with the decimal point in the problem. 

5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3H represent and solve addition and subtraction of fractions with unequal 
denominators referring to the same whole using objects and pictorial models and 
properties of operations. (RC2, Supporting Standard)
Students in 5th grade are expected to add and subtract fractions with different denominators, but the 
same whole, using objects, pictorial models, and properties of operations.
Objects that can be used to represent fractions are fraction circles, fraction squares, or fraction strips. 
Grid paper makes an excellent pictorial model. 

Continued on next page
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Note: The Student Expectation (SE) makes it clear that the fractions refer to the same whole. While this 
is understood by adults, it is likely that this understanding is still developing with students. Also, addition 
and subtraction of fractions follows that same idea as addition and subtraction of whole numbers and 
decimals—like things must be added or subtracted. With whole numbers and decimals, the “like things” 
were digits that had the same place value. With fractions, the “like things” are the fractional parts. Thus, 
thirds are combined with thirds; halves with halves; etc.

Example/Activity
Models for Addition and Subtraction of Fractions with Unlike Denominators

After the party, there was    of a pepperoni pizza and     of a sausage pizza left. How much more

pepperoni pizza was left than sausage pizza?
Problem and Explanation Model
Concrete Models
The concrete models you use will limit the 
denominators and the common denominators of 
the problems. For instance, most fraction circle 
models break the circle into 2, 3, 4, 5, 6, 8, or 9 
parts, plus a whole circle. Thus, the fractions may 
only have these denominators.
Prior Knowledge: Students need experience with 
the models prior to adding the fractions with the 
models. They especially need to practice finding 
equivalent fractions with the models and then 
changing fractions to the same denominator.

2
3
+
1
2   

1.  Make a full circle for each fraction in the 
problem. Be sure to point out to students 
that the wholes are the same size, but the 
whole has been broken up into fractional 
parts that are different sizes.

2.  Set up each fraction in the equation using 
fraction circles or fraction squares.

3.  Now find the common denominator. Lay the 
new fractional parts on top of the original 
fractions to be sure they fit. Once you are 
sure they fit exactly, then you can remove 
the pieces of the original model.

Note #1: The denominators for this problem were 
chosen to ensure that a model of the fractions with 
a common denominator could be made. Students 
should “play” with the fractional parts until they 
find one fractional part that will fit exactly on top of 
both of the fractions from the problem.

Continued on next page
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Note #2: If you see a student mixing up the 
different fractional parts, this is an indication that 
he does not understand the fraction circle model 
or that he does not understand that fractional 
parts must be the same size.

 
4.  Combine the new fractions into one model. 

Make as much of a circle as you can. Read 
the model to find the sum.

2
3
+
1
2
=
3
6
+
4
6

=
7
6

=11
6

Grid Models

  

1
3
+
3
4

1.  To make the model, first examine the 
denominators of the fractions. The 
denominators in the example are 3 and 4. 
Draw one box for each fraction that is 3 
squares by 4 squares.

2.  Second, break each box into fractional  

        parts. For the   , divide the box into thirds.  
        
        Notice how the model shown has lines
  
        going across. Color in    as a solid bar       
        using one color. 
        
         For   , divide the box into fourths. Notice 

         how the model shown has the lines going 
 
         vertically. Color in    using 3 solid bars 

         using a different color.

Be sure to point out to students that the whole is 
the same for each fraction, but that each whole 
has been divided into a different number of parts.

1 
3

3 
4

3 
4

Continued on next page
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3.  Now find the common denominator. The 
beauty of the grid paper model is that the 
common denominator is right in the grid. 
The whole that you created is 3 squares 
by 4 squares, which is 12 squares in all. 
This is the common denominator for 3 and 
4, and it happens to be the least common 
denominator. You won’t always make a 
least common denominator, but the grid 
always produces a common denominator.

To show the new denominator on the grid, draw 
in all the grid lines. Then color each individual 
square for each of the fractions. Use the same 
colors as you did the first time. Be sure that 
students see that the size of the whole has not 
changed, but that it has been divided into more 
parts. Students should also see that the parts are 
smaller.

4.  Add the fractions. It will be helpful for 
students to color in the squares using the 
same colors they used when creating the 
original fractions. You may need to add 
another box that is the same size and that 
has the same denominator as we did here. 
Notice how easy it is to read the mixed 
number answer. 

One whole box + one-twelfth of a box or 1 1
12

Strip Diagrams  

1.  Create a strip diagram for each of the 
fractions. Be sure to use strips that are the 
same size.

2.  Divide each strip into same-size parts—
twelfths.

3.  Compare the strip diagrams to find the 
difference.

4.  There is a difference of      between the 
fractions.

Continued on next page
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Properties of Operations including Mental 
Math
Sometimes students “forget” their mental math 
with fractions in lieu of fancy procedures and 
finding equivalent fractions. However, many 
students, especially students who struggle with 
math, are more accurate with mental math than 
they are with the procedures. This is especially 
true when students have been given a good 
background in understanding fractions. 
It all begins with understanding the part/whole 
relationship. Students must thoroughly understand 
that the number of parts in one whole gives the 

fractional part its name. When they see   , 

students should automatically think: There are 4 
parts in the whole. 

Here are examples of problems that students 
should be able to do using mental math. This is 
not an exhaustive list, rather a representative 
sample.

•  Therefore, 1 –    is obviously    since one of 

           the fourths, or parts, is being taken away. 

•  Consider 4
5
+
3
5

. If 5 parts make one whole 

          and I have 7 parts, then I must have 1   
          
          whole and 2 left over parts. Or, 1 and    .

A thorough understanding of     will also help 

students with mental strategies.

1+ 1
3

1− 1
3

1
4
+0

5
8
−0

1+ 1
2
+
1
2

3−1− 1
4

1
2
+
4
8

4
6
+
3
6

5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3I represent and solve multiplication of a whole number and a fraction that refers to 
the same whole using objects and pictorial models, including area models. 
(RC2, Supporting Standard)
In 5th grade, students begin to learn fraction multiplication. They only multiply a fraction with a whole 
number using objects and pictorial models. This keeps the emphasis on understanding, rather than on 
abstract processes.
For objects, students can continue to use fraction circles, squares, or fraction strips. For pictorial models, 
one kind of model will mirror the understanding from the concrete models. The other pictorial model is an 
area model that more closely mirrors the models that students will use when they multiply a fraction with a 
fraction.

1 
4

3 
4

2 
5

1 
2

Continued on next page
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Example/Activity
There are several ways to think of multiplication with fractions. Study these “thinking methods.”

•  You can think of multiplication in the normal way – 3
4
×8  or 3

4
  times 8. If this were whole number 

          multiplication, like 2 × 8, we would think of 2 times 8 or twice 8. With fractions, instead of    

          “twice-ing” 8, we are “three-fourths-ing” it. Use the commutative property to get 8×
3
4

 . 

           This is 8 times 3
4

 , or three-fourths 8 times.

•  You can think of 3
4
×8   as three-fourths of 8. Switching the order to 8× 3

4
  might be thought of as 8 

          groups of 3
4

 . This is an uncommon way to think about the problem, but it might make sense to
          some. 
As you think about multiplication with fractions and whole numbers, you may find that you like one way 
to think about the problem over another. You may also find that you think about the problem differently 
based on the problem.
In the problems and explanations below, try to focus on three things. You may need to read it three times 
so you can focus on each thing individually. 

1.  Try to understand the problem using one of the thinking methods above. Focus on what the 
problem is asking for.

2. Focus on understanding the model and how the model matches your thinking method.
3. Focus on how to create the model.

Note: Students are sometimes told, “When you multiply, you get a bigger number.” Sometimes this is 
true and sometimes it’s not. This Student Expectation (SE) is the first time students will experience a 
multiplication problem that results in a number that is smaller than what they started with. For example, 

the product of 3
4
×8  is 6. This is because the problem is asking for only part of 8. If 1× 8 is 8, then 

(a number less than 1) × 8 must be less than 8.

Problem and Explanation Model and Number Sentence
Concrete Model #1
Problem:
A recipe for muffins calls for     c. of flour. How

much flour is needed to double the recipe? 
The model used here is fraction squares.

2× 3
4   

Thinking Method: This problem is easy to think 

about as 2 groups of 3
4

. This means that we start 

with 3
4

 of a whole and then double it. We can also

think of this as “twice 3
4

."

Understanding and Creating the Model
1.  Use the manipulative to decide what the 

whole will be. Since we are also working 
with fourths, divide the whole into fourths 
using the fractional parts.

      

Continued on next page
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2.  For the product, we need two groups of    
3
4

, so two wholes were laid out and then 3
4

  

          was laid on top of them. This keeps the  
          whole visible in the model at all times.

3.  Counting the fourths in the model at the 

right, there are 6
4

. Simplified, this is 11
2

.

Number Sentence

2× 3
4
=
2
1
×
3
4

=
6
4

=12
4

=11
2

Problem: 
Sarah has 7 cookies. She wants to share them 
with 4 of her friends and wants to eat some cookie 
herself. How much cookie will each person get?

Pictorial Model #1
Pictorial models for fraction multiplication are 
often shown on grid paper. Grid paper makes it 
easy to keep the whole the same throughout the 
problem and makes it easy to divide the figure into 
fractional parts.

1
5
×7

Thinking Method: This problem seems to lend 
itself to the second thinking method above.   

1
5

 of a group of 7.

Continued on next page
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Understanding and Creating the Model
1.  We need a group of 7. You could draw 7 

squares, but since we are finding 
1
5

 of the 

         group, it makes sense to draw 7 bars that   
         are divided into fifths.

2.  We are finding 1
5

 of the 7. The easy way to 

          find 1
5

 is to find 1
5

 of each individual bar. 

         One-fifth of each bar is shaded.
3.  Put the one-fifths together to get the 

          solution. There are 7 groups of 1
5

, or    

          7
5
=12

5
.

This model contains lots of information in a 
small model. If the model isn’t carefully built with 
students understanding each part of the process, 
they may be confused. 

Number Sentence

1
5
×7= 1

5
×
7
1

=
7
5

=12
5

Problem: 
Sarah has 7 cookies. She wants to share them 
with 4 of her friends and wants to eat some cookie 
herself. How much cookie will each person get?

Pictorial Model #2
This model is not quite as dense as the model 
from Example 1. Students will still need a 
thorough understanding of each part as they learn 
to build the model.

 

1
5
×7

Thinking Method: This problem seems to lend 

itself to the second thinking method above: 1
5

 of a 
group of 7.

Understanding and Creating the Model
1.  Create the rectangle. Since we are working 

with fifths and the number 7, we will create 
a rectangle that is 5 by 7. 

Why 5 by 7? The 7 represents the 7 wholes in 
the problem. They are shown with thick lines 
and are colored in to show 7 wholes. Students 
may become confused and think of the bars are 
sevenths, rather than 7 wholes. Be sure to point 
out that the dark lines indicate wholes, not parts of 
a whole.

Continued on next page
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The 5 represents the fact that we are working with 
fifths. The advantage of using grid paper is that 
we can draw the 7 wholes any length we want to. 
Since we are working with fifths, it will be easier to 
use bars that can be easily broken into fifths. 

2.  Notice that the fifths in the model aren’t 
as clear as the 7 wholes are. A second 
rectangle has been drawn to show the fifths 
more clearly. It is the same size a
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5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3J represent division of a unit fraction by a whole number and the division of a 
whole number by a unit fraction such as 1/3  ÷ 7 and 7 ÷ 1/3 using objects and pictorial 
models, including area models. (RC2, Supporting Standard)

5.3L divide whole numbers by unit fractions and unit fractions by whole numbers.  
(RC2, Readiness Standard)

Division Using Cookies Mathematical Explanation Mathematical Models
Dividing a Whole Number by a 
Fraction

2 ÷ 1
4

 

You have 2 cookies. You want 
to give your friends one-fourth a 
cookie each. How many friends 
can you give one-fourth a cookie 
to?

1.  Break the cookies into 
four equal pieces.

2.  How many fourths do you 
have?

Dividing a Whole Number by a 
Fraction

This problem asks how many 

groups of     are in 2. Think about

it for a minute. It’s a pretty simple 
problem to do in your head, isn’t 
it? If there are 4 fourths in each 
whole and there are 2 wholes, 
there must be 2×4, or 8 fourths, 
altogether.

1.  Identify the whole and 
break it into four equal 
pieces.

2.  How many fourths do you 
have?

 Concrete and Pictorial Models

Number Sentence

2÷ 1
4
=
2
1
×
4
1

=
8
1

= 8
You can give    of a cookie to 8 

of your friends, or 7 friends if you 
want some cookie too.

Dividing a Fraction by a Whole 
Number

1
2
÷4

 

You and your 3 friends (a total of 
4 people) are on a diet. You’ve all 
agreed to cheat by sharing half a 
cookie. 

Dividing a Fraction by a Whole 
Number

Before you begin, take a deep 
breath and clear your head! This 
is complicated, but you will get 
it, understand it, and be able to 
explain it. 
First, let’s recall whole number 
division. To solve 6 ÷ 2, we are 
looking for the number of groups 
of 2 that are in 6. Division with 
fractions and whole numbers is 
exactly the same thing.

Concrete and Pictorial Models

Continued on next page
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1.  Break the cookie in half. 
Don’t throw away the 
second half, though.

2.  Break each half of the 
cookie into 4 pieces, 
keeping the halves apart. 
Now you have 8 pieces of 
cookie.

3.  Set half the cookie 
aside (the part that you 
aren’t sharing) and give 
everyone a piece of 
cookie. How much of the 
whole cookie does each 

person get? 1
8

of the

          whole cookie.

Use plain paper, not grid paper.

1
2
÷4

We are looking for the number of 

groups of 4 that are in 1
2

 .

1.  Identify the whole and 
shade half of it. This is the 
dividend.

2.  We are dividing each half 
into 4 pieces. Now there 
are 8 pieces in the model. 

3.  Our half has now been 
broken into 4 parts. How 
much of the whole does 

one part represent?  1
8

 of 
the whole.

 

1
2
÷4 = 1

8

  

  

  

                      
Number Sentence

1
2
÷4 = 1

2
×
1
4

=
1
8

Each person gets 
1
8

 of a cookie.
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5.3 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for positive rational number operations in 
order to solve problems with efficiency and accuracy. The student is expected to:

5.3K add and subtract positive rational numbers fluently. (RC2, Readiness Standard)
In 5th grade, students are expected to have knowledge of the procedures required for addition and 
subtraction of positive rational numbers, knowledge of when and how to use the procedures appropriately, 
and the skill to carry them out flexibly, accurately, and efficiently. 
This expectation includes sums and differences of 

• Whole numbers
• Decimals to the thousandths
• Fractions with equal and unequal denominators 

Computation is not the sole focus of this expectation. When paired with the process standard (5.1A) and 
the knowledge and skills statement (5.3) we can clearly see that students are expected to solve problems.

Example/Activity
It is important to note that within a problem situation, students may be asked to add 0.3 + 3/5.
The same holds true for subtraction. 
When given a problem where the forms of the numbers are different, students have to make a choice 
about which form they want to work with. As they start becoming more fluent in changing numbers to 
different forms, they may find that they have a preference for working with either fractions or decimals. 
It is okay if they have a preference provided that they do not accidentally round numbers. For example, 
1/3 is sometimes written 0.33. But 0.33 is not an accurate decimal representation for 1/3. It would be 
better to work with 1/3 as a fraction rather than changing it to a decimal. Likewise, some decimals would

give nasty fractions when changed, such as 0.79 = 79
100

. This fraction is too difficult to work with. 

Therefore it’s probably easier to work with more complicated decimals in their decimal form. 
The foundation for addition and subtraction of whole numbers, decimals, and fractions is set at previous 
grade levels. It is helpful to refer to the following students expectations in order to understand students’ 
prior learning. 3.4A, 4.3A, 4.3B, 4.3E, 4.4A

The 5th grade standard shown below also builds toward 5.3K.
The examples shown on the next page are from 5.3H.

Continued on next page
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Models for Addition and Subtraction of Fractions with Unlike Denominators
Model Procedures
Examine how similar the model is to the problem 
itself.

 
Since the fractional parts are not the same, we 
must find fractions that are equivalent to the one in  
the problem and that have the same denominator. 

Using the model, we found that both fractions could 
be recreated using sixths. 
For the fraction on the left, each third was broken 
into 2 pieces. For the fraction on the right, the half 
was broken into 3 pieces.

2
3
+
1
2

Since the fractional parts are not the same, we 
must find fractions that are equivalent to the 
ones in the problem and that have the same 
denominator.
The procedures to find common denominator, 
equivalent fractions, mirror the process with the 
concrete models. 
When we substituted the blue sixths as the 
equivalent fractional part, we doubled the number 
of parts in question (2 orange parts became 4 blue 
parts). We also doubled the number of parts in the 
whole (from 3 parts in the whole to 6 parts in the 
whole). Therefore, we doubled both the numerator 
(parts in question) and the denominator (parts in 
the whole.)

2
3
=
2×2
3×2

=
4
6

The equation mirrors how we doubled the 
numerator and denominator by breaking the thirds 

into 2 pieces to create an equivalent fraction of 4
6

.

1
2
=
1×3
2×3

=
3
6

This mirrors breaking the half into 3 pieces to 

create an equivalent fraction, 3
6

. The numerator 

and denominator tripled in number of parts in 
question and parts in the whole, but the size of the 
fraction itself did not change.

Continued on next page
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Now we can add the equivalent fractions.

4
6
+
3
6
=
7
6

  
7
6

 is an improper fraction. This means that it 

contains one whole and some extra. The one whole 
and one extra is easily seen when students use the 
model. Sometimes procedures get in the way when 
changing an improper fraction to a mixed number. 
Luckily in 4th grade, students decompose fractions. 

Decompose 7
6

 into a whole + parts. 

So we get 6
6
+
1
6

 or 11
6

.

Here is the procedure as a whole:
2
3
+
1
2
=
2×2
3×2

+
1×3
2×3

=
4
6
+
3
6

=
7
6

=11
6

Grid Models

  

1
3
+
3
4

Examine how similar the model is to the problem 
itself.

 
Since the fractional parts are not the same, we 
must find fractions that are equivalent to the ones 
the problem and that have the same denominator. 

Using the model, we found that both fractions could 
be recreated using twelfths. 
For the fraction on the left, each third was broken 
into 4 pieces. For the fraction on the right, the half 
was broken into 3 pieces.

1
3
+
3
4

Since the fractional parts are not the same, we 
must find fractions that are equivalent to the 
ones in the problem and that have the same 
denominator.

The procedures to find the equivalent fractions 
mirror the process with the concrete models.

1
3
=
1×4
3×4

=
4
12   

This mirrors breaking the thirds into 4 pieces to 

create an equivalent fraction, 
4
12

. When comparing

the first model to the second model, we can clearly 
see that there are now 4 times as many shaded 
parts and there are 4 times as many parts in the 
whole. 

Continued on next page
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3
4
=
3×3
4×3

=
9
12

This mirrors breaking the half into 3 pieces to 
create an equivalent fraction, 9

12
.  When 

comparing the first model to the second model, we 
can clearly see that number of shaded parts has 
tripled and the number of parts in the whole has 
also tripled. 

Now we can add the equivalent fractions.
4
12
+
9
12

=
13
12

  

 
13
12

 is an improper fraction. This means that it 

contains one whole and some extra. The one whole 
and one extra is easily seen when students use 
the model. Sometimes procedures get in the way 
when changing an improper fraction to a mixed 
number. Luckily, in 4th grade, students decompose 

fractions. Decompose 13
12

 into a whole + parts. 

So we get 12
12
+
1
12

 or 1
1
12

.

Here is the procedures as a whole:
1
3
+
3
4
=
1×4
3×4

+
3×3
4×3

=
4
12
+
9
12

=
13
12

=1 1
12

 

Continued on next page
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Problems with Numbers in Different Forms
Adding a fraction and a decimal by changing the numbers to fractions

When adding a fraction and a decimal, students have a choice whether to change both numbers to 
fractions or to decimals. In this example, both numbers are turned to fractions before they are added.

.06 + 3
4

This model shows 0.6.

0.6 =  
60
100

=
3
5 

Once both numbers are in the same form, they can be added.
3
5
+
3
4
=
12
20

+
15
20

=
27
20

= 1 7
20

Adding a fraction and a decimal by changing the numbers to decimals

When adding a fraction and a decimal, students have a choice whether to change both numbers to 
fractions or to decimals. In this example, both numbers are turned to decimals before they are added.

0.68 + 
1
4

 

Change 
1
4

 to a decimal by rewriting it as a fraction with 100 as the denominator.
 

1
4
=
1×25
4 ×25

=
25
100

25
100

= 0.25

Once both numbers are in the same form, they can be added.

0.68
+0.25
0.93  
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Strand 3:  Algebraic Reasoning
5.4 Algebraic reasoning. The student applies mathematical process standards to 
develop concepts of expressions and equations. The student is expected to:

5.4A identify prime and composite numbers. (RC1, Supporing Standard)
Students need to identify which numbers are prime and which are composite. Prime numbers are numbers 
with only two factors. Composite numbers are numbers with more than two factors. The number 1 is 
neither prime nor composite.

This Student Expectation (SE) has a low-level verb, identify. Even though the verb is low-level, the math 
behind the SE helps students all the way into algebra. So even though this seems like a simple SE, never 
underestimate the importance of the math they learn from you. How you teach these “low-level” SEs 
affects students’ ability to understand in the future.

Example/Activity
One way to teach this SE is to give students the definition of prime and composite and then have them 
find different numbers that are in each category. However, this is really boring. There is a fun way to do 
this that will help students understand the difference between prime and composite and the students do 
all the work. 

Prime and Composite Activity
In the activity below, students draw rectangles on grid paper to create models of prime and composite 
numbers. Another, more concrete way, to do this activity, is to have students create the models using 
square tiles or cubes.
Supplies: 

1–2 sheets centimeter grid paper per person
1 pair of scissors per person
1–2 glue sticks for each group
25 pieces of construction paper cut in half to make 50 sheets
1 marker per group
tape, as needed

Process:
• Break the class into groups of 3 or 4. Pass out the supplies.
•  The groups are going to create rectangles for the multiplication facts for all the numbers between 1 

and 50. For example, for the number 10, the group would create two rectangles: 1 by 10 and 2 by 
5. Assign each group some of the numbers between 1 and 50. Each group should get at least one 
prime number. You may not want to give all the numbers out at first. As groups finish, you can give 
the faster groups extra numbers to work on.

• Students should use the marker to write the number on the construction paper.
•  Students should create the rectangles out of the grid paper. They may need to tape some of the 

grid paper together.  They should glue the rectangles to the construction paper and label the 
rectangles with their dimensions.

•  As groups finish, tape the construction paper to the board. Do not put the numbers in any particular 
order. 

•  When all the groups are finished, ask students to sort the numbers according to the rectangles. 
They will quickly see that some of the sheets have only one rectangle and others have more than 
one rectangle. The sheets that have one rectangle are prime numbers; the ones with more than 
one rectangle are composite numbers. Ta-da! This will make complete sense to students and you 
can leave these up until STAAR. 
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5.4 Algebraic reasoning. The student applies mathematical process standards to 
develop concepts of expressions and equations. The student is expected to:

5.4B represent and solve multi-step problems involving the four operations with whole 
numbers using equations with a letter standing for the unknown quantity.  
(RC2, Readiness Standard)

Students in elementary school have traditionally been taught to solve problems. With the addition of 
STAAR, more emphasis has been placed on solving multi-step problems than there ever has been. 
In 5.4B, students are not merely solving a problem. They are writing an equation that represents the 
problem. They also use variables to stand for the unknown quantity.
It is possible that this Student Expectation (SE) is going to be difficult for students even though students 
had experience with it in 4th grade (4.5B). If students are having difficulty, begin with simple problem 
situations and have them draw strip diagrams first. See an example of a strip diagram below.

Example/Activity
Writing equations for arithmetic actions can often be difficult for students. They know how to solve the 
problem and can even tell the steps. But writing one equation that matches the problem can be difficult. 
Students may have trouble moving from solving the problem using arithmetic to creating strip diagrams 
to writing equations. One scaffold you can use is to have students write labels into the equations along 
with the words. This keeps the meaning of the problem alive in the equation and can make the equation 
more understandable to students.
Example
Pirate Elementary has 657 students and 25 teachers. The school wants to buy a red bandana and an 
eye patch for each student and teacher. The bandanas cost $2 and the eye patches cost $3. How much 
will the bandanas and eye patches cost?
This problem is a fairly typical multi-step problem. However, it is fairly difficult to write the problem as 
one equation. That is why this problem was chosen instead of a simpler example. There are at least two 
ways to solve it and get the correct answer. 

Using Equations to Solve a Multi-Step Problem

Explanation Equation
Solution 1 
The strip diagram shows one way to solve this 
problem. It provides a view of the arithmetic 
needed to solve the problem. The top strip deals 
with the people. The bottom strip deals with the 
cost of the pirate gear. 

Notice how the two strips lend themselves to 
writing arithmetic sentences.

number of students + number of teachers = total 
people

657 + 25 = 682

total people × $3 + total people × $2 = total cost
682 × 3 + 682 × 2 = 3,410

The total cost is $3,410.

Continued on next page

657 Students 25 Teachers

682 people in all

682 eye patches x $3 682 bandanas x $2

Cost of Pirate Gear
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Solution 2 
Using arithmetic, students might first find the total 
number of people. Then they might multiply the 
total number of people by 3 and by 2. Then add. 
This method is shown as two different equations at 
the right. 

While this will get the answer, it doesn’t quite meet 
the focus of this SE which is to write an equation 
with a variable for the unknown. 

number of students + number of teachers = total 
people

657 + 25 = 682

total people × $3 + total people × $2 = total cost
682 × 3 + 682 × 2 = 3,410

The total cost is $3,410.

The focus of this SE is to write one equation that 
solves the problem with a variable representing 
the unknown quantity. In other words, we need to 
combine the two equations that are written above. 

At the right is one way to write one equation.

This second way to write the equation also 
combines the two equations above into one 
equation. This is a sophisticated way to think about 
the problem situation.

Here are several other ways to write the equation. 
Using language from 6th grade math, all of these 
equations that solve this problem are equivalent to 
each other. 

The unknown quantity is the total cost. We will 
represent the total cost with the variable “C”.

(students + teachers) × $3 + (students + teachers) × $2 =  C 
              (657 + 25) × $3 + (657 + 25) × $2 =  C

3,410 = C

(students + teachers) × $5 =  C
(657 + 25) × $5 = C

682 × 5 = C
3,410 = C

(students + teachers) × ($3 + $2) =  C
(657 + 25) x ($3 + $2) = C

What does this mean for instruction? It means that there are several different equations that are correct 
for most problems. It means that, as a teacher, you will need to lead class discussions that allow 
students to present their equations and defend them. Students will need to see that there are several 
different and correct ways to write equations for most problems.

What does this mean for assessment?  You will need to grade each student’s equation to be certain 
that the equations written will yield a valid answer. If you choose to use a multiple-choice question or 
two, you will need to be certain that the wrong choices are actually wrong. In other words, that they get 
a wrong answer, not that they were different from the way the writer of the problem was thinking about 
the problem. While the writer of this document is NOT a fan of multiple-choice questions in math, this is 
one case where I believe that students need to see one or two multiple-choice questions, both during 
instruction and on assessment. The only reason this is important for this SE is the answer choices will 
be different equations. If a student writes their own equation and it happens to be different from all of 
the answer choices, the student will need to pick an answer choice that has an equation that means the 
same thing as (is equivalent to) the equation that they wrote. This is sophisticated thinking and it takes 
practice. 
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5.4 Algebraic reasoning. The student applies mathematical process standards to 
develop concepts of expressions and equations. The student is expected to:

5.4C generate a numerical pattern when given a rule in the form y = ax or y = x + a and 
graph. (RC2, Readiness Standard)

5.4D recognize the difference between additive and multiplicative numerical patterns 
given in a table or graph. (RC2, Supporing Standard)

These Student Expectations (SEs), along with other SEs in Algebraic Reasoning, provide a foundation 
for students that allows them to be able to use data in different ways and for different purposes. This SE 
helps students connect equations and graphs. 

Students in 5th grade only work with additive (y = x + a) or multiplicative (y = ax) situations. They do not 
work with situations that have more than one operation.

For 5.4C, students will be given a rule that is either additive or multiplicative. They will create a numerical 
pattern, usually with a table, and then graph the pattern on the coordinate plane. Students learned to 
graph on the coordinate plane in 5.8A and C. 

For 5.4D, students will be given a table or a graph and will need to recognize if the pattern in the table or 
graph is multiplicative or additive.

Example/Activity
The examples below will use two different problem situations. One will be additive and one will be 
multiplicative. Although the SE does not state that students will have to write the equation from a 
problem situation here, they wrote equations that were more complicated than these in 5.4B.

y = x + a
y = x + 1

y = ax
y = 2x

Table Students must create a table for a given 
rule. Students can choose any numbers 
they want to stand for x, but they will 
probably want to choose simple numbers. 
They may skip numbers, too. However, 
using sequential numbers is a built-in 
arithmetic check. You might suggest that 
they choose 0 and 1 plus several other 
numbers between 2 and 10. Students 
should use at least 4 numbers; this way, 
when they are graphing, they will easily be 
able to see an arithmetic error because the 
point will be out of line with the other points.

Students should include a process column 
in the middle that connects the input (x) with 
the output (the sum of x and 1).
Instead of doing the arithmetic in their 
heads, students should write how they find 
the total number. Then they will be able 
to see the addition that connects the two 
columns.

Students must create a table for a given rule. 
Students can choose any numbers they want 
to stand for x, but they will probably want 
to choose simple numbers. They may skip 
numbers, too. However, using sequential 
numbers is a built-in arithmetic check. You 
might suggest that they choose 0 and 1 plus 
several other numbers between 2 and 10. 
Students should use at least 4 numbers; this 
way, when they are graphing, they will easily 
be able to see an arithmetic error because 
the point will be out of line with the other 
points.

Students should include a process column 
in the middle that connects the input (x) with 
the output (the product of x and 2).
Instead of doing the arithmetic in their heads, 
students should write how they find the total 
number. Then they will be able to see the 
multiplication that connects the two columns.

Continued on next page
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x Numerical 
Expression x + 1

1 1  + 1 2 
2 2  + 1 3
3 3  + 1 4
4 4  + 1 5

This is an additive situation because you 
add a number to the input to get the output. 
Notice the blue arrows. Focus your class 
discussion on the horizontal pattern in the 
table – how does the input connect to the 
output?
Caution! While you might be tempted 
to discuss the patterns in the table that 
connect the input to the input and the 
output to output, keep the focus on the 
patterns that that connect the input and 
the output. When students focus output 
to output, the will likely think a problem is 
additive when it is really multiplicative. 

How can you tell if a table shows an 
additive or multiplicative pattern? Check to 
see if (0,0) fits the equation. In other words, 
if you put in 0 as your input, do you get 0 
as your output?  If not, and the rest of the 
points follow a pattern, then the equation is 
additive. 

Writing a numerical expression for a 
situation as simple as this may still be a 
challenge for some students as it requires 
some metacognition. In other words, we 
are asking them not to make the leap to the 
answer first. We are asking them to think 
about what they do to get the answer. 

x Numerical 
Expression x + 1

1 1  x 2 $2 
2 2  x 2 $4
3 3  x 2 $6
4 4  x 2 $8

This is a multiplicative situation because 
you multiply a number by the input to get the 
output. Notice the green arrows. Focus your 
class discussion on the horizontal pattern in 
the table – how does the input connect to the 
output?
Caution! While you might be tempted to 
discuss the patterns in the table that connect 
the input to the input and the output to 
output, keep the focus on the patterns that 
that connect the input and the output. 
When students focus output to output, the 
will likely think a problem is additive when it 
is really multiplicative

How can you tell if a table shows an additive 
or multiplicative pattern? Check to see if 
(0,0) fits the equation. In other words, if 
you put in 0 as your input, do you get 0 
as your output? If yes, and the rest of the 
points follow a pattern, then the equation is 
multiplicative.

Writing a numerical expression for a situation 
as simple as this may still be a challenge 
for some students as it requires some 
metacognition. In other words, we are asking 
them not to make the leap to the answer first. 
We are asking them to think about what they 
do to get the answer.

Input Output Input Output

Continued on next page
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Graph This is a graph of the table shown above. 
Students graph the ordered pairs from the 
table. Where are the ordered pairs in the 
table? They are the quantities in the left and 
right columns.

(x, x + 1) or (x, y)

If the points are not linear–that is, they don’t 
look like a line–then the student may have 
made an arithmetic error. 

How can you tell by looking at the graph 
that this an additive pattern? (0,0) does not 
fit the pattern of the graph. That is, if you 
drew a line to connect the points, the line 
would not pass through (0,0) or be straight.

This is the graph of the table shown above. 
Students graph the ordered pairs from the 
table. Where are the ordered pairs in the 
table? They are the quantities in the left and 
right columns.

(x, 2x) or (x, y)

If the points are not linear–that is, they don’t 
look like a line–then the student may have 
made an arithmetic error. 

How can you tell by looking at the graph that 
this is a multiplicative pattern? (0,0) will fit 
the pattern of the graph. That is, if you drew 
a line to connect the points, the line would go 
through (0,0). 

5.4 Algebraic reasoning. The student applies mathematical process standards to 
develop concepts of expressions and equations. The student is expected to:

5.4E describe the meaning of parentheses and brackets in a numeric expression.  
(RC1, Supporting Standard)

Parentheses and brackets are used to show groups in an expression or in an equation. They mean the 
same thing. When there is one set of grouping symbols, use parentheses. When grouping symbols are 
nested inside of grouping symbols, the outermost set is usually brackets, although sometimes two sets of 
parentheses are used.
Grouping symbols change the order in which operations should be done when there are several 
operations present in the expression. This Student Expectation (SE) only deals with the meaning of 
parentheses and brackets in numerical expressions. Their use in the order in which operations should be 
done is shown in 5.4F. 

Continued on next page
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Example/Activity
Parentheses and brackets are ways to show groups. When students see them, the parentheses and 
brackets should say “PAY ATTENTION TO ME, MATH STUDENT!!” or “WORK ON ME FIRST! I’M MORE 
IMPORTANT THAN THESE OTHER OPERATIONS!” When there are several grouping symbols present, 
then students should work from the inside of the symbols to the outside.

(2(5 + 3)) – 1
To simplify this, we have to analyze the parentheses first. The (5 + 3) is on the inside, so add them first 
to get 8. Then multiply the 8 by 2 before subtracting 1. 
This expression could have been written using brackets for the second set of parentheses. It would be 
solved the same way.

[2(5 + 3)] – 1

5.4 Algebraic reasoning. The student applies mathematical process standards to 
develop concepts of expressions and equations. The student is expected to:

5.4F simplify numerical expressions that do not involve exponents, including up to two 
levels of grouping. (RC1, Readiness Standard)
Students must simplify numerical expressions that have grouping symbols. For this SE students will 
simplify equations using all four operations with whole numbers. Additionally, students will need to be 
able to simplify numerical expressions that contain fractions and decimals when adding or subtracting.  
Students may also be given problems that contain a combination of fractions, decimals, and whole 
numbers.
This standard is limited to two levels of grouping.  For example, (3 x 7) ÷ (2 + 7).

Example/Activity
Order of operations has traditionally been taught with a pneumonic: PEMDAS. You may remember the 
word PEMDAS from your youth, but may not remember what it is used for. PEMDAS stands for 

Parentheses     Exponents    Multiplication     Division    Addition     Subtraction
It is used to help students remember the order in which they should simplify numerical expressions. 
There are a couple of issues with this that may end up making students learn order of operations wrong!
First, PEMDAS may lead students to doing order of operations incorrectly even though it’s supposed to 
do the opposite. Putting the M (multiplication) before the D (division) and the A (addition) before the S 
(subtraction), can lead students to believe that multiplication comes before division and addition comes 
before subtraction, even when they are taught otherwise. If you want to show them a process, you might 
write it like the following:

P
E 
D
A
M
S

The M and the D can be written on top of each other.
The A and the S can be written on top of each other.

Second, teaching order of operations with only a pneumonic does not give students any context for 
understanding why numerical expressions should be simplified in the PEMDAS order. 
Teaching why the order of operations is the correct order can be done with simple story problems.
Mrs. Mathews has one stack of 5 books and 3 stacks of 4 books. How many books does she have in all?

Continued on next page
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Guiding Questions for Classroom Discussion:
• How many books does she have in all? 17
• How did you figure out the number of books? I multiplied 3 and 4, and then added 5.
•  (Teacher writes 5 + 3 × 4 on the board.) Is this what you did to solve the problem? I multiplied first 

and then added.
• Why do you have to multiply first? Because you won’t get the correct answer.
• So you went out of order that the numbers were written? Yes. 
•  Over the thousands of years that math has been developing, mathematicians noticed that the order 

that is used to simplify expressions is very important to the meaning of the problem. So they came 
up with a convention called “order of operations.” (Teacher then continues to teach the order.)

Study the following examples:  
  Example 1: Simplify 2 + 15 ÷ 5 × (6 – 3)

2 + 15 ÷ 5 × (6 – 3)
2 + 15 ÷ 5 × 3

2 + 3 × 3
2 + 9

11

Example 2: Simplify 2.4 +15 ÷5 × (61
2
−31
2
)× 4

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥
  

2.4 +15 ÷5 × (61
2
−31
2
)× 4

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

2.4 +15 ÷5 × 3 × 4⎡
⎣

⎤
⎦

2.4 +15 ÷5 × 12

2.4 + 3 × 12

2.4 + 36

38.4
This example shows three things. First it shows a way to write solutions to order of operations problems. 
Notice how each step is written underneath the other. Second, it shows how to use underlining, arrows 
and color to help students keep track of their work. Finally, it shows the correct order to work the 
problem to get the correct answer.

5.4 Algebraic reasoning. The student applies mathematical process standards to 
develop concepts of expressions and equations. The student is expected to:

5.4G use concrete objects and pictorial models to develop the formulas for the volume 
of a rectangular prisms, including the special form for a cube (V = l × w × h, V = s × s × 
s, and V = Bh).
Because 5.4G, 5.6A, and 5.6B are so closely related, all three Student Expectations (SEs) are shown 
here. They are repeated in the Geometry and Measurement strand.

Continued on next page

Parentheses:	  Start	  with	  the	  (	  )	  inside	  the	  [	  ]	  and	  simplify.	  
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Multiplication/Division-‐Left	  to	  right	  
	  
Multiplication/Division-‐Left	  to	  right	  
	  
Addition/Subtraction-‐Left	  to	  right	  
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5.6 Geometry and measurement. The student applies mathematical process 
standards to understand, recognize, and quantify volume. The student is expected 
to:
5.6A recognize a cube with side length of one unit as a unit cube having one cubic 
unit or volume and the volume of a three-dimensional figure as the number of unit 
cubes (n cubic units) needed to fill it with no gaps or overlays if possible. 
(RC3, Readiness Standard)
5.6B determine the volume of a rectangular prism with whole number side lengths in 
problems related to the number of layers times the number of unit cubes in the area 
of the base. (RC3, Readiness Standard)

Rather than volume being taught solely as a formula or a process, the concept of volume is built just as 
the concepts of perimeter and area were built. Students use models to make the formulas make sense. 
This SE focuses on the concept of volume in rectangular prisms, including cubes. Students will use 
concrete models and pictorial models to understand volume and how to calculate it.

Example/Activity
The volume of an object is the number of cubes that are the same size that are needed to fill a three-
dimensional figure. Students tend to find it easy to remember that the volume means “filling.”
The Cube as a Unit of Measure: The concept of a cube as a unit of measure will be new to students, 
even though a cube itself will not be new. When students learn to measure length, they learn that they 
must use the same size unit to measure something. In other words, if they start measuring a length 
using large paper clips, they can’t switch to small paper clips when they run out of large ones. The same 
is true for cubes. All the cubes used as a unit of measure for an object need to be the same size. 
Units for Volume: The cube that measures the volume becomes part of the unit that is written with the 
volume, e.g., 4 cubic feet. This may also be written 4 ft3.
“Cubic feet” means “a cube that is 1 foot by 1 foot by 1 foot.” Doing conversions with cubic units is quite 
complicated. For example, one cubic foot, that is 1 foot-by-1 foot-by 1 foot, can be converted to cubic 
inches, that is 12 inches-by-12 inches-by-12 inches, or 1,728 cubic inches. 1,728 cubic inches was 
found by multiplying 12 times 12 times 12. See 5.7 for more details about unit conversions.
Volume as Layers: Volume is built in layers. Each layer is the same size as another. This means:

volume = (number of cubes in a layer) × the number of layers
For example, see the figure below.

The figure has 3 layers. Each layer is made of 8 cubes. The figure below shows each layer separately.

Continued on next page
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Calculation of Volume:
(number of cubes in one layer) × (number of layers)

(length of the prism) × (width of the prism) × (height of the prism)
l                 x                 w                 x                 h

4                 ×                   2                ×                 3
24 cubic units

If we group the l × w or length × width, we get the area of the base of the prism. So another way to write 
the formula for volume of a prism is:

Area of the Base × h
B × h

Notice that the B is capitalized and it’s the only part of the formula that is capitalized. Why? Because you 
have to use a formula (l × w) or do a calculation get it. 
The volume of a cube has a special formula that is based on l × w × h. Because the length, width, and 
height of a cube are all the same, the formula is rewritten s × s × s or side × side × side.
In pictorial models like the first one, some of the blocks are hidden. That is one reason why it is 
important to use concrete models first!
When using pictorial models, students could calculate the volume by first finding the area (l × w) of the 
surface where they can see all of the blocks in one layer (the top layer has no hidden blocks), and then 
multiply that times the number of layers (h) in the prism. The formula for volume is connected to the 
formula for area as we are just adding one more dimension. 
Students should also find the volume of cubes. A cube is a rectangular prism where the length is the 
same size as the width and the height.
The unit for all volume problems is cubic units. When the unit of the cube is unknown, then use the 
words “cubic units.” Otherwise the units may be written “cubic feet” or “ft3.”

5.4 Algebraic reasoning. The student applies mathematical process standards to 
develop concepts of expressions and equations. The student is expected to:

5.4H represent and solve problems related to perimeter and/or area and related to 
volume. (RC3, Readiness Standard)

For this SE, students solve perimeter, area, and volume problems. Although the Student Expectation (SE) 
does not specify the use of units, students should write correct units on each problem. Students may use 
their STAAR Reference Materials if they need help remembering the correct formulas. However, try to 
get students to rely on their brains to remember the formulas rather than the charts. There are only a few 
formulas here, and student understanding of the formulas was built on models. Encourage students to 
remember the formulas rather than look them up.
Since students in 5th grade add and subtract positive rational numbers, the measures of the figures 
should include fractions and decimals where students are adding or subtracting, e.g. when finding 
perimeter.
Students may need to use a measuring tool to find a measure before calculating the area, perimeter, or 
volume.

Example/Activity
Once students begin working different kinds of measurement problems, they often begin to mix up 
the solution methods, especially when working with area and perimeter. Here are suggestions to help 
students keep perimeter and area separate.

•  Have students find both the perimeter and the area for every figure they work with.
•  Do NOT give students a page of perimeter problems and a page of area problems. Every time they 

work with perimeter and area problems, the question in their heads should be “Is this perimeter or 
Continued on next page
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area? How do I calculate it?”
•  Have students tell whether a problem is asking for area or perimeter without asking students to do 

the calculation.
•  Give students a figure and numerical expressions that calculate both perimeter and area. Have 

students tell which expression will find area and which will find perimeter.
•  Have students generate their own area and perimeter problems. Exchange with a partner and 

solve. (Do not allow students to label the problems as perimeter or area.)

Use of formulas is a process, not merely a choice. Rather than explaining how to find area or volume, 
this discussion will center on teaching students to use formulas effectively. The method below is a 
process that can be used from 5th grade to HS geometry. As problems become more complicated, this 
process becomes more critical. The process, although simple, is written in detail below. You may adjust 
to the needs of your 5th graders as necessary.
Step:

1.  Read the problem and draw a diagram if there is not one given. Students should put all the given 
dimensions on the figure. If the dimensions are in different units, check the problem to see what 
unit the answer should be written in. Change the dimensions to that unit.

2.  Identify the formula that is needed. Students may have their STAAR Reference Materials Chart 
available. Problems that involve volume will include filling a three-dimensional figure. Problems that 
involve area will involve covering flat surface, which is the two-dimensional figure. Problems that 
involve perimeter will involve finding the distance around an object.

3.  Write the formula exactly as it appears on the chart without replacing any of the numbers. Students 
should leave some space between the variables in the formula.

4.  Rewrite the formula using the diagram to replace the variables in the formula. Write the numbers 
directly under the variables in the formula. 

5.  Simplify the expression using order of operations and write the answer using units.

Some students may have trouble replacing the variables with numbers. Here is a scaffold that you can 
use for Step 4 above. Rewrite the formula on a white board. Then have the student identify the numbers, 
erase the variable, and write the number in. Another option is to write the numbers on sticky notes and 
place the sticky note on top of the variable. 
Some students may benefit from an answer sheet that has a table that includes the steps. Here is a 
sample.

Problem # Diagram Formula Work Solution with Unit

1.

2.
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5.5 Geometry and measurement. The student applies mathematical process standards 
to classify two-dimensional figures by attributes and properties. The student is 
expected to classify two-dimensional figures in a hierarchy of sets and subsets using 
graphic organizers based on their attributes and properties.  
(RC3, Readiness Standard)

For this Student Expectation (SE), students are beginning to understand how geometric figures are 
related. Rather than only looking at the attributes of each individual figure, students will see which 
attributes figures have in common and what makes them different from each other.

Example/Activity
The hierarchy on the next page shows the attributes of different quadrilaterals along with the 
relationships between the quadrilaterals. It begins with a general four-sided figure, the quadrilateral, and 
ends with the most specific four-sided figure, a square. See the diagram on the next page.

Strand 4:  Geometry and Measurement

Continued on next page
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Rectangle
A rectangle is a quadrilateral and 
a parallelogram. This means that 
it has four sides and the opposite 
sides are parallel. It has one more 
special characteristic—the angles 
are congruent and they are right 

angles.

Square
A square is a quadrilateral, a 

parallelogram, a rectangle and 
a rhombus. This means that it 
has all of the characteristics of 

the figures above. We recognize 
it because all of the sides are 

congruent, and all of the angles 
are congruent right angles. 

Parallelogram
Parallelograms also have 

four sides, but they have one 
more special characteristic—
two pairs of opposite sides 

are parallel.

Trapezoid
Trapezoids also have four 

sides, but they have one more 
special characteristic—one pair 

of sides is parallel.

Quadrilateral
This is the most general 
four-sided figure. Its only 

characteristic is that it has 
four sides.

Rhombus
A rhombus is a 

quadrilateral and a 
parallelogram. This 

means that it has four 
sides and the opposite 

sides are parallel. It 
has one more special 
characteristic—all the 
sides are congruent.
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Besides quadrilaterals, students also need to classify triangles according to their attributes and know 
how the different types of triangles are related. These triangles begin with the most general, the scalene, 
and end with the most specific, the equilateral.

 

Scalene Triangle
A triangle is a three-sided 

closed figure. This triangle is 
a scalene triangle. None of its 

sides or its angles is congruent. 

Isosceles Triangle
An isosceles triangle is 
a triangle that has two 

congruent sides. The angles 
opposite the congruent sides 

are also congruent.

Equilateral Triangle
An equilateral triangle has 
all congruent sides and all 

congruent angles. 
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5.6 Geometry and measurement. The student applies mathematical process standards 
to understand, recognize, and quantify volume. The student is expected to:

5.6A recognize a cube with side length of one unit as a unit cube having one cubic unit 
or volume and the volume of a three-dimensional figure as the number of unit cubes (n 
cubic units) needed to fill it with no gaps or overlays if possible.  
(RC3, Supporting Standard)

5.6B determine the volume of a rectangular prism with whole number side lengths in 
problems related to the number of layers times the number of unit cubes in the area of 
the base. (RC3, Supporting Standard)

Because 5.4G (from the Algebraic Reasoning Strand), 5.6A, and 5.6B are so closely related, all three 
Student Expectations (SEs) are shown here. 

5.4 Algebraic reasoning. The student applies mathematical process standards to 
develop concepts of expressions and equations. The student is expected to:

5.4G use concrete objects and pictorial models to develop the formulas for the 
volume of a rectangular prisms, including the special form for a cube (V = l  × w × h, 
V = s × s × s, and V = Bh).

Rather than volume being taught solely as a formula or a process, the concept of volume is built just as 
the concepts of perimeter and area were built. Students use models to make the formulas make sense. 
This SE focuses on the concept of volume in rectangular prisms, including cubes. Students will use 
concrete models and pictorial models to understand volume as layers so that they understand how to 
calculate it.

Example/Activity
The volume of an object is the number of cubes that are the same size that are needed to fill a three-
dimensional figure. Students tend to find it easy to remember that the volume means “filling.”

The Cube as a Unit of Measure: The concept of a cube as a unit of measure will be new to students, 
even though a cube itself will not be new. When students learn to measure length, they learn that they 
must use the same size unit to measure something. In other words, if they start measuring a length 
using large paper clips, they can’t switch to small paper clips when they run out of large ones. The same 
is true for cubes. All the cubes used as a unit of measure for an object need to be the same size. 

Units for Volume: The cube that measures the volume becomes part of the unit that is written with the 
volume, e.g., 4 cubic feet. This may also be written 4 ft3.

“Cubic feet” means “a cube that is 1 foot by 1 foot by 1 foot.” Doing conversions with cubic units is quite 
complicated. For example, one cubic foot, that is 1 foot by 1 foot by 1 foot, can be converted to cubic 
inches, that is 12 inches by 12 inches by 12 inches, or 1,728 cubic inches. 1,728 cubic inches was found 
by multiplying 12 times 12 times 12. See 5.7 for more details about unit conversions.

Volume as Layers: Volume is built in layers. Each layer is the same size as another. This means:

volume = (number of cubes in a layer) × the number of layers

For example, see the figure on the next page.

Continued on next page
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The figure has 3 layers. Each layer is made of 8 cubes. The figure below shows each layer separately.

Calculation of Volume:
(number of cubes in one layer) × (number of layers)

(length of the prism) × (width of the prism) × (height of the prism)
 l                 x                    w                 x                 h
4                 ×                   2                ×                 3

24 cubic units
If we group the l × w or length × width, we get the area of the base of the prism. So another way to write 
the formula for volume of a prism is:

Area of the Base × h
B × h

Notice that the B is capitalized and it’s the only part of the formula that is capitalized. Why? Because 
you have to use a formula (l × w) or do a calculation get it. The volume of a cube has a special formula 
that is based on l × w × h. Because the length, width, and height of a cube are all the same, the formula 
is rewritten s × s × s or side × side × side. In pictorial models like the first one, some of the blocks are 
hidden. That is one reason why it is important to use concrete models first!
When using pictorial models, students could calculate the volume by first finding the area (l × w) of the 
surface where they can see all of the blocks in one layer (the top layer has no hidden blocks), and then 
multiply that times the number of layers (h) in the prism. The formula for volume is connected to the 
formula for area as we are just adding one more dimension. 
Students should also find the volume of cubes. A cube is a rectangular prism where the length is the 
same size as the width and the height. The unit for all volume problems is cubic units. When the unit of 
the cube is unknown, then use the words “cubic units.” Otherwise the units may be written “cubic feet” or 
“ft3.”

5.7 Geometry and measurement. The student applies mathematical process standards 
to select appropriate units, strategies, and tools to solve problems involving 
measurement. The student is expected to solve problems by calculating conversion 
within a measurement system, customary or metric. (RC3, Supporting Standard)

Students are introduced to measurement conversions in Grade 4. In 4th grade, students find conversions 
by putting the units in a table and using the relationships in the table to make the conversions.
In 5.7 students calculate conversions within measurement systems. This Student Expectation (SE) does 
not specify the method, so students are free to draw a quick table to make the conversions, or do straight 
calculations. Students will want to refer to their STAAR Reference Materials for the relationships between 
units.
Continued on next page
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Students are expected to use fractions and decimals in their conversions with metric and customary units 
according to the operations they learned in Number and Operations.
Since students work with conversions in Grade 5, it is expected that they will apply them to problems as 
well.

Example/Activity
For this SE, students will convert between units in the same measurement system. These are the units 
that they should practice conversions with:

Customary Metric
Length mile

yard
foot
inch

kilometer 
meter

centimeter
millimeter

Weight/Mass ton
pound
ounce

kilogram
gram

milligram
Capacity gallon

quart
pint
cup

ounce

liter
milliliter

Example 1: How many feet are in 5 yards?

Students can draw a quick table to make the conversion.
Feet Yards

3 1
? 5

Students need to look at the pattern of the numbers in the table. 3 divided by 3 is 1. What number 
divided by 3 is 5? 15. There must be 15 feet in 5 yards. 

You may need to add a column to the input-output table as a scaffold for students as shown below.

Feet Process Yards
3 3 ÷ 3 = 1 1
?       ÷ 3 = 5 5

You may also switch the table around as necessary for the problem.

Yards Feet
1 3
5 ?

Be sure to give students experience calculating conversions that involve fractions. In the example

above, try changing all of the 5’s  to 5 1
3

.

Continued on next page
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Example 2: How many meters is 275 cm?

From the STAAR Reference Materials, we know that 100 cm = 1 meter.

cm m
100 1
275 ?

Changing units in the metric system is often taught by teaching students to “move the decimal.” Moving

the decimal is a convenient, but less mathematical way, of saying that we are multiplying by 1
100

,  1
10

, 

10, 100, or 1000. In fact, it doesn’t have any mathematical meaning at all. Students learned place value 
relationships in 4th grade using multiplication. They learned that, for example, the tenths place is 10 

times the hundredths place and hundreds place is 
1
10

 of the thousands place.

In 5th grade, when doing conversions, students need to hear the metric conversions in terms of 

multiplying by 
1

100
, 

1
10

, 10, 100, or 1000, not by moving the decimal.

The table above has been repeated and expanded to include a process column below. 100 cm is 
equivalent to 1 meter. 
Look at the table. 1 meter has been rewritten using a decimal point to “match” the 100 cm. 
As centimeters are converted to meters, the 1 changes from the hundreds place to the ones place. This

is because 100 has been multiplied by 
1

100
. This means that the 2 in 275 cm needs to be in the ones 

place in the conversion. 
cm m

100     100 x 1.00

275     275 x 2.75

The table could also be written backwards if it makes more sense to students.

m cm

1 1 x 100 100

? ? x 100 275

Students can follow the pattern to place the decimal in the correct place.

Example 3: Change 4 square feet to square inches.
One square foot is 1 foot by 1 foot. Another way to say this is 1 square foot is 12 inches by 12 inches. 
This means each square foot contains 144 square inches. Therefore:

4 square feet is 4 × 144, or 576 square inches

Continued on next page

1
100

1
100
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While this calculation seems simple, students often forget that SQUARE feet means that the problem 
is talking about a square, not a line. It is helpful for students to figure out the conversion for themselves 
rather than to be told that 1 sq. ft. = 144 sq. in. (144 in.2)
How can they figure it out? Students will need a square of paper that is 1 foot by 1 foot. You can use 
poster paper for this. They will also need square tiles that are 1 inch by 1 inch. Ask students to fill the 
square with rows of tiles and to count them. They should have 12 rows of 12 square tiles which is also 
the way that they learned to find area. This may help them understand that a foot is not the same as a 
square foot which is not the same as a cubic foot.

Example 4: Change 81 cubic feet to cubic yards.
1 cubic foot is a cube that is 1 foot by 1 foot by 1 foot.
1 cubic yard is a cube that is 1 yard by 1 yard by 1 yard. If you think of a cubic yard in terms of feet, it is 
also 3 feet by 3 feet by 3 feet, or 3 × 3 × 3 = 27 cubic feet. So 1 cubic yard is the same as 27 cubic feet 
(27 ft.3).

The problem says that there are 81 cubic feet. Let’s put these measurements in a table that includes a 
process column.

Cubic Feet Process Cubic Yards
27 27 ÷ 27 = 1 1
81 81 ÷ 27 = 3 3

This means that 81 cubic feet is the same as 3 cubic yards.

5.8 Geometry and measurement. The student applies mathematical process standards 
to identify locations on a coordinate plate. The student is expected to:

5.8A describe the key attributes of the coordinate plane, including perpendicular 
number lines (axes) where the intersection (origin) of the two lines coincides with zero 
on each number line and the given point (0,0); the x-coordinate, the first number in an 
ordered pair, indicates movement parallel to the x-axis starting at the origin; and the 
y-coordinate, the second number, indicates movement parallel to the y-axis starting at 
the origin. (RC3, Supporting Standard)

5.8A introduces students to the structure of the coordinate plane. The verb in the Student Expectation 
(SE) is describe. Students in 5th grade need to be able to describe the key attributes of the coordinate 
plane. Students are only expected to graph points in the first quadrant, that is, where the x-coordinate and 
y-coordinate are both positive numbers.

Example/Activity
The coordinate plane shown below is made up of two number lines that are perpendicular to each other 
and that cross at the zeros. The number lines are called axes. The horizontal axis is the x-axis. The 
vertical axis is the y-axis. 
An ordered pair is made up of two coordinates. The first number is called the x-coordinate and the 
second is called the y-coordinate. The ordered pair makes a point that is graphed on the coordinate 
plane.

Continued on next page
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(x, y)
The x-coordinate corresponds to the x-axis. Since the x-axis is horizontal, the x-coordinate indicates 
horizontal movement which is parallel to the x-axis. The y-coordinate corresponds to the y-axis. Since 
the y-axis is vertical, the y-coordinate indicates vertical movement which is parallel to the y-axis. These 
are sometimes called Cartesian (car-tea-shun) coordinates after a mathematician named Descartes who 
created/discovered/invented them.
One special point where the two axes (number lines) meet is called the origin. It has the ordered pair 
(0,0).
Although it is not part of 5th grade expectations, the information in this paragraph is to deepen your own 
content knowledge. Points, made up of coordinates, are graphed on a coordinate plane. The coordinate 
plane is divided into quadrants which are named with Roman numerals beginning with quadrant I that 
contains points whose coordinates are both positive. Quadrant II has a negative x coordinate and a 
positive y coordinate. Points that lie on the x or y axis are not part of any quadrant. The quadrants (I, II, 
III, and IV) are named going counter-clockwise making a “C” for DesCartes. 

5.8 Geometry and measurement. The student applies mathematical process standards 
to identify locations on a coordinate plate. The student is expected to:

5.8B describe the process for graphing ordered pairs of numbers in the first quadrant 
of the coordinate plane. (RC3, Supporting Standard)

Students in 5th grade graph points in the 1st quadrant. This means that the coordinates (the numbers in 
the ordered pair) are both positive.

Example/Activity
Notice the verb in the Student Expectation (SE), describe. For this SE, students are to describe how to 
graph ordered pairs. Here is the process that they must describe.

1.  The first coordinate in the ordered pair is the x-coordinate. Follow across the x-axis until you find 
that number.

Continued on next page
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2.  The second coordinate in the ordered pair is the y-coordinate. Follow up the y-axis until you find 
that number. 

3.  Follow the grid up from the x-axis and across from the y-axis until the grid lines meet and put a 
point. The point represents the ordered pair.

 
5.8 Geometry and measurement. The student applies mathematical process standards 
to identify locations on a coordinate plate. The student is expected to:

5.8C graph in the first quadrant of the coordinate plane ordered pairs of numbers 
arising from mathematical and real-world problems, including those generated by 
number patterns or found in an input-output table. (RC3, Readiness Standard)

Graphing in the coordinate plane is often taught by having students graph random points. Sometimes the 
points make a picture. While 5.8C has students graphing points, the Student Expectation (SE) makes it 
clear that the points must have meaning beyond their location on the grid. The points must come from 
mathematical and real-world problems. The problems should be generated by specific number patterns 
or from input-output tables. Students are also expected to graph points in the first quadrant that have 
fractions and decimals as coordinates. 

Example/Activity
In 5.4C, students created input-output tables from additive and multiplicative situations. Then they 
graphed the points on a grid. Here is the multiplicative example from 5.4C.

x Numerical Expression 2x
1 1  × 2 $2
2 2  × 2 $4
3 3  × 2 $6
4 4  × 2 $8

The ordered pairs are created using the input and output columns, or the x and the 2x columns.          
The 2x column is the y-coordinate in the ordered pair. So this table has generated 4 ordered pairs.

(1, 2)
(2, 4)
(3, 6)
(4, 8)

These ordered pairs are graphed on the coordinate plane as shown below.

 

Continued on next page
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Notice the pattern of the points. Going from left to right and from one point to another, the pattern is 
“1 to the right and up 2” to get to the next point (shown with the red arrows). This pattern is consistent 
between points. Rather than having to go back to the table to generate more points, you can follow the 
geometric pattern to find more points. The point in red is (5, 10). It was found by following the geometric 
pattern, although it fits the numerical pattern as well. This is the foundation for students to understand 
slope and how to graph an equation. You, 5th grade teacher, are setting the stage for students’ success 
not only in middle school, but high school and college!
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5.9 Data analysis. The student applies mathematical process standards to solve 
problems by collecting, organizing, displaying, and interpreting data. The student is 
expected to:

5.9A represent categorical data with bar graphs or frequency tables and numerical 
data, including data sets of measurements in fractions or decimals, with dot plots or 
stem-and-leaf plots. (RC4, Supporting Standard)

5.9C solve one- and two-step problems using data form a frequency table, dot plot, bar 
graph, stem-and-leaf plot, or scatterplot. (RC4, Readiness Standard)
5.9A and 5.9C repeat much of the learning from 3rd and 4th grade Data Analysis. For 5th grade, 
scatterplots have been added. 

For TEKS Student Expectations 5.9A and C, students have to collect, organize, display and interpret data. 
They have to do these 4 things with 5 different kinds of displays:

• frequency table
• dot plot
• bar graph
• stem-and-leaf plot
• scatterplot (shown in 5.9B)

Students should work with data that has fractions or decimals. They also need to solve one- and two-step 
problems.

Example/Activity
Most of the examples below require the use of whole numbers because it would be a shame to divide a 
student in half! However, depending on the problem situation, the data sets may include both fractions 
and decimals.  
Each of the solutions below solves the following problem:

Mrs. Headley’s 5th grade class surveyed all the 5th graders at Hemphill Elementary School. They 
wanted to know the school’s favorite kind of fruit-flavored candy because they were going to run a snack 

booth at the Odyssey of the Mind competition. The data they collected is below.

Kind of Candy Number of Students
Gummy Bears 23
Skittles 19
Sour Patch kids 22
Laffy Taffy 11

Strand 5:  Data Analysis

Continued on next page
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Categorical Data

Frequency Table
Frequency tables are used to summarize 
categorical data. The table above is one kind of 
frequency table. The numbers show the frequency 
that students chose a particular kind of candy.
A second kind of frequency table is shown at the 
right. This one uses tally marks for each kind of 
candy.

The frequency table is clearly labeled with each 
category. Although tally marks are a bit messy, 
they provide a quick way to keep track as students 
collect data from surveys.

Kinds of Candy Chosen by 5th Graders
Gummy 
Bears®

Skittles® Sour Patch 
Kids®

Laffy Taffy®

Bar Graph
Students in 5th grade continue to develop their 
understanding of bar graphs from previous grades. 
Note that bar graphs are not specifically included in 
4th grade, although they are included in 3rd grade.  
Bar graphs also show categorical data. 

This bar graph has a scale of 5. Students may 
choose their own scale for the data they are 
working with. It is fine for the students to have 
different scales for the same data, providing the 
scale chosen shows that data effectively in the bar 
graph. In fact, this is a great topic for classroom 
discussion!

For the numerical data in the dot plot and stem-and-leaf plot, the following data set will be used.

The data below represents the grades on a test in a 5th grade class. 

Continued on next page
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Grades
Student A 50
Student B 58
Student C 64
Student D 68
Student E 70
Student F 74
Student G 76
Student H 82
Student I 82
Student J 82
Student K 86
Student L 86
Student M 86
Student N 90
Student O 90
Student P 90
Student Q 90
Student R 90
Student S 92
Student T 94

Numerical Data
Dot Plot 
Dot plots are used for numeric data. There is 
one dot for each data point. Data that have a 
more narrow range and where there are more 
data points that are clumped together make a 
better- looking dot plot. Class A Test Data

Each possible grade within the range of the data was 
included. The dot plot has a title and the bottom axis 
is labeled. The vertical axis is not labeled as each dot 
represents one data point, so there is no confusion 
about the data.  These are sometimes called line 
plots, usually then X represents each data point 
instead of a dot.

Continued on next page
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Stem-and-Leaf Plot
Stem-and-leaf plots are used to organize 
numerical data and are based on the place 
value of data. 

Test Data from Class A
Stem Leaf
5 0 8
6 4 8
7 0 4 6
8 2 2 2 6 6 6
9 0 0 0 0 0 2 4

In a stem-and-leaf plot, the stem typically is the first 
digit of the data set. The leaf is the second digit. For 
the data in the first row, the two grades are 50 and 
58. For the data in last row, 5 students made a 90, 
one student made a 92, and another made a 94. If, for 
instance, there were no grades in the 60s, the 6 would 
still be placed in the stem-and-leaf plot. It just wouldn’t 
have any leaves. With the stem-and-leaf plot, it is 
still easy to see where most of the data lies. In this 
example, most of the grades are in the 80s and 90s. 
We can easily see that no one made a 100. If they 
had, you would see a 10 in the stem and a zero in the 
leaf.

The stem-and-leaf plot at the right shows a 
stem-and-leaf plot for a data set that includes 
fractions. 

Stem Leaf

5  3 
 4   

 3 
 4   

 3 
 4   

 3 
 4

6
0  0  0  

 1 
 4  

 1 
 4  

 1 
 4  

 1 
 4  

 1 
 4  

 1 
 4  

 1 
 4  

 1 
 2  

 1 
 2

7 0  0  0  0  0

8  3 
 4

 3 
 4

 3 
 4

9  1 
 2

 1 
 2

10 0

The numbers represented in this stem-and-leaf plot 
are 5 ¾ , 5 ¾ , 5 ¾ , 5 ¾ , 6, 6, 6, 6 ¼ , 6 ¼ , 6 ¼, 6 
¼, 6 ¼ , 6 ¼, 6 ¼ , 6 ½ , 6 ½, 7, 7, 7, 7, 7, etc. 
When working with mixed numbers, a zero as a leaf 
means that there is no fraction attached to the whole 
number. 
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5.9 Data analysis. The student applies mathematical process standards to solve 
problems by collecting, organizing, displaying, and interpreting data. The student is 
expected to:

5.9B represent discrete paired data on a scatterplot. (RC4, Supporting Standard)
A scatterplot is created using data that can be written as ordered pairs and graphed on the coordinate 
plane. It is scattered because the points do not follow a discernable numerical pattern, so they are 
scattered across the plane. For example, students might collect data that compares their height with their 
hat size. Their height in inches or centimeters could be one axis and their hat size as a mixed number 
could be the other axis. Then each point would stand for a human being.

Example/Activity
The students’ ages in months have been added to the grade data used in 5.9A and C to create the 
following scatterplot. A few of the data points have been changed in order to scatter the points in the 
scatterplot a little further apart.

Age in Months Grades Ordered Pair
Student A 120 50 (120, 50)
Student B 126 58 (126, 58)
Student C 127 64 (127, 64)
Student D 121 68 (121, 68)
Student E 128 70 (128, 70)
Student F 129 74 (129, 74)
Student G 122 76 (122, 76)
Student H 125 82 (125, 82)
Student I 130 82 (130, 82)
Student J 131 82 (131, 82)
Student K 123 86 (123, 86)
Student L 120 86 (120, 86)
Student M 132 86 (132, 86)
Student N 130 90 (130, 90)
Student O 125 90 (125, 90)
Student P 135 90 (130, 90)
Student Q 115 90 (115, 90)
Student R 140 90 (140, 90)
Student S 125 92 (125, 92)
Student T 110 94 (110, 94)

Continued on next page



Copyright©2014 ESC Region 13Back to TOC

The age in months will be on the x-axis and the grade will be on the y-axis. Each student will have his/
her own point on the graph.

Each point on the grid represents a student. We could have written the letter corresponding to the 
student next to each dot. However, with the size of this picture, the graph would have been difficult to 
read. Look at the dot in red. Let’s see what we can tell about this child. First, we know that he/she is 
110 months old. Because the x-axis shows the ages from the youngest to the oldest and this dot is the 
first dot from left to right, we know that this is the youngest child in the classroom. Look at this child’s 
position according to the y-axis. This score represents the highest score in the class. Therefore, this 
child is the youngest and got the highest score. Digging a little deeper, this child is 9 years 2 months old. 
So he/she is at least a year ahead in math. Smart kid!

Although this document is NOT suggesting using grade data as shown above, students will love plotting 
themselves on a graph and seeing how they relate to other students.
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5.10 Personal financial literacy. The student applies mathematical process standards to 
manage one’s financial resources effectively for lifetime financial security.
As more information and ideas become available, updates regarding the Personal Financial Literacy 
standards will be posted on the ESC Region 13 math blog.

5.10 Personal financial literacy. The student applies mathematical process standards to 
manage one’s financial resources effectively for lifetime financial security. The student 
is expected to:

5.10A define income tax, payroll tax, sales tax, and property tax.  
(RC4, Supporting Standard)

As American citizens, our taxes fund a portion of the money that the government (federal and local) 
spends to provide services to us, such as the Armed Forces, the police force, and now subsidized 
healthcare. People who earn money pay these taxes and people who do not earn money pay some of the 
taxes.

Example/Activity
Income tax is an amount of money that a person who earns money pays the federal government. The 
amount of money (and the percentage of income) that a person makes determines the amount they pay 
in income tax. Students probably do not understand that if a person earns $20 doing a job that they do 
not get to keep all $20 per hour. A portion of that money is paid in income tax.

Payroll tax is the amount of income tax money that the employer holds back from an employee’s 
paycheck. Each time employers pay each of the employees, they are responsible to write a check to the 
Internal Revenue Service that is the sum of all the employees’ income tax. This is a payroll tax because 
it is paid each time that the employer runs the payroll.

Sales tax is an extra amount that is added on to the cost of goods and services. When a person buys 
something, an extra amount is added to the sale. So if a basketball costs $35, the consumer pays $35 
plus sales tax. The sales tax is then paid to the state and local government by the business. Sales tax is 
paid to state and local governments, not to the federal government. It is calculated based on how much 
the person spends. The more money a person spends, the more sales tax they pay.

Property tax is a local tax that is only paid by people who own property. Usually this tax funds things like 
public schools or city services. It is typically due once per year.

Strand 6:  Personal Financial Literacy
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5.10 Personal financial literacy. The student applies mathematical process standards to 
manage one’s financial resources effectively for lifetime financial security. The student 
is expected to:

5.10B explain the difference between gross income and net income.  
(RC4, Supporting Standard)
Gross income is the amount of money that comes into a business or a home. For an individual person, it 
is the amount of the check that the employer writes each pay period.

Net income is the amount of money left over after all the bills are paid. It’s the money that can be spent 
for the “fun things.” If fixed and variable expenses are high, then the amount of money left after paying the 
bills will be low. If a family keeps the fixed and variable expenses as low as possible, this will maximize 
the net income. Then the net income can be used however they want to use it (saving, spending, sharing, 
etc.).

5.10 Personal financial literacy. The student applies mathematical process standards to 
manage one’s financial resources effectively for lifetime financial security. The student 
is expected to:

5.10C identify the advantages and disadvantages of different methods of payment, 
including check, credit card, debit card, and electronic payments.

Twenty-five years ago, the grocery lines took longer. Why? Most people wrote checks or counted out 
cash. Fast forward to 2014, and we have many ways to pay for the things we purchase. Thinking about 
your students, you may have students whose parents use only one or two of these methods of payment. 
So while the methods may seem common to you as an adult, children will only know how their parents 
make payments. Each of these methods will need to be explained to students.

Method of Payment Advantages Disadvantages
Check If the money is going from one 

person to another, then a check 
is a simple way to exchange the 
funds. 
With instant processing, you can 
only spend the funds that you 
have in the bank.

It is slower to write a check. 
Checks take longer to clear a 
bank. So while the money may 
be spent, it may not appear in the 
bank account for a while, making 
it seem like there’s more money 
in the account than there is.
Checks are not as safe as using 
a credit or debit card as a bank 
cannot track its theft as easily. 
The bank may or may not refund 
the money if a check is stolen.
Tracking spending with checks 
is complicated and involves 
bookkeeping. It is tedious work 
and there are many places where 
people can make mistakes.

Continued on next page
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Credit card The money spent is easy to track 
on the computer.
It is a quick form of payment. 
An item may be purchased before 
a person actually has the funds to 
pay for it.
If a credit card is stolen, the 
credit card institution can cancel 
the card immediately. They will 
also cancel charges made after a 
credit card is stolen.

It is easy to overspend on a credit 
card; then the bill comes and 
more money was spent than the 
budget allows, causing a person 
to be in debt. 
Interest rates on credit cards are 
high.

Debit card The money spent is easy to track 
on the computer.
It is a quick form of payment. 
A debit card can only be used 
if there is money in the bank to 
pay for it, so there’s no chance of 
overdrawing the account.

The spender needs to keep track 
of the money that they are using 
out of their debit account and 
plan for upcoming automatic 
withdrawals like a car payment 
or mortgage payment. If not, 
the money in the account may 
be used to purchase items that 
are not necessities and there 
might not be enough money for 
required payments.

Electronic payments The money spent is easy to track 
on the computer.
It is a quick form of payment. 
Electronic payments are often 
attached to a bank account, so 
only the amount of money in the 
account can be spent. 
Electronic payments get to the 
payee quicker and are more 
accurately attached to the right 
account. 

None

5.10 Personal financial literacy. The student applies mathematical process standards to 
manage one’s financial resources effectively for lifetime financial security. The student 
is expected to:

5.10D develop a system for keeping and using financial records.

Different people track their spending in different ways. Some people keep a paper spreadsheet of every 
dime spent – really. Some don’t keep track of spending at all. When the money is gone, then there’s no 
more spending. Wherever people fall in the spectrum, everyone should have some method of tracking 
their spending. 

There are also other financial records that need to be organized, such as bank statements, bills, and 
insurance documents. Everyone needs a way to track their spending and to keep track of the financial 
records that accompany the spending.
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5.10 Personal financial literacy. The student applies mathematical process standards to 
manage one’s financial resources effectively for lifetime financial security. The student 
is expected to:

5.10E describe actions that might be taken to balance a budget when expenses exceed 
income. (RC4, Supporting Standard)

Because life is unpredictable, people need be aware of ways to cut the budget when the unpredictability 
hits the bank account. One way to do this is to know the difference between wants and needs. While I 
want to watch my favorite show on Sunday night, the extra amount I pay for a premium channel is a want, 
not a need. While I want a large house, my budget only accommodates a small one, so I learn to be happy 
in a small house. 

Students will need to understand what a balanced budget is. See 5.10F for an explanation of a balanced 
budget.

Example/Activity
One way to help students learn to trim the budget is to give them a list of common budget items. They 
can sort them as wants or needs. Then they can look a little deeper and find ways to save money even 
on the wants and needs, such as driving a less expensive car or taking public transportation.
Other examples are eating at home instead of eating out, getting a subscription to an online movie 
service rather than going to the theater, etc. A fun research project for students is to have them 
investigate their local community for low- or no-cost family activities. This list could be given to the 
parents of the school to help build family relationships, even when there is no money for extra things.

5.10 Personal financial literacy. The student applies mathematical process standards to 
manage one’s financial resources effectively for lifetime financial security. The student 
is expected to:

5.10F balance a simple budget. (RC4, Supporting Standard)

In order for students to understand balancing a budget, they will need to understand what a budget is. 
Then they will need to understand that balancing a budget means not spending more money than the 
income.

Example/Activity
One way to approach this is for students to interview their parents to see the kinds of things that the 
parents spend money on each month. Then they can bring the list to school to create a master list of 
budget items. This will ensure that the items that you are working with fit the culture of the school where 
you teach. 
Once students have created a master list, they can investigate the average amounts of money that are 
spent on each item. The internet should be helpful in this research. This will give a total income that is 
needed to balance the budget.
To extend the activity, students can investigate a career they are interested in to find average incomes. 
With your help, they can figure their income tax deduction so that they can get a monthly income. Once 
they have a monthly income, it’s time to balance the budget, checking fixed and variable expenses and 
paring down the wants to meet the budget.


