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Strand 1:  Mathematical Process Standards

4.1 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

4.1 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 fourth 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 4.1A. 
[Grade Level fourth grade, Knowledge and 
Skills statement (1), Student Expectation (A)] 
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4.1 Mathematical Process Standards. The student uses mathematical processes to acquire and 
demonstrate mathematical understanding.

4.1A apply mathematics to problems arising in everyday life, society, and the workplace.

4.1B
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.

4.1C
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.

4.1D communicate mathematical ideas, reasoning, and their implications using multiple 
representations, including symbols, diagrams, graphs, and language as appropriate.

4.1E create and use representations to organize, record, and communicate mathematical ideas.

4.1F analyze mathematical relationships to connect and communicate mathematical ideas.

4.1G display, explain, and justify mathematical ideas and arguments using precise mathematical 
language in written or oral communication.

Numbers and Operations

4.2
Number and operations. The student applies the mathematical process standards to represent, 
compare, and order whole numbers and decimals and understand relationships related to 
place value. The student is expected to:

4.2A interpret the value of each place-value position as 10 times the position to the right and as 
one-tenth of the value of the place to its left. RC1, Supporting Standard

4.2B represent the value of the digit in whole numbers through 1,000,000,000 and decimals to the 
hundredths using expanded notation and numerals. RC1, Readiness Standard

4.2C compare and order whole numbers to 1,000,000,000 and represent comparisons using the 
symbols ˃, ˂, or =. RC1, Supporting Standard

4.2D round whole numbers to a given place value through the hundred thousands place. 
RC1, Supporting Standard

4.2E represent decimals, including tenths and hundredths, using concrete and visual models and 
money. RC1, Supporting Standard

4.2F compare and order decimals using concrete and visual models to the hundredths. 
RC1, Supporting Standard

4.2G relate decimals to fractions that name tenths and hundredths. RC1, Readiness Standard

4.2H determine the corresponding decimal to the tenths or hundredths place of a specified point on 
a number line. RC1, Supporting Standard

4.3 Number and operations. The student applies mathematical process standards to represent and 
generate fractions to solve problems. The student is expected to:

4.3A represent a fraction a/b as a sum of fractions 1/b, where a and b are whole numbers and b ˃ 0, 
including when a ˃ b. RC1, Supporting Standard

4.3B
decompose a fraction in more than one way into a sum of fractions with the same denominator 
using concrete and pictorial models and recording results with symbolic representations. 
RC1, Supporting Standard

RC = Reporting Category
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4.3C determine if two given fractions are equivalent using a variety of methods. 
RC1, Supporting Standard

4.3D compare two fractions with different numerators and different denominators and represent the 
comparison using the symbols ˃, =, or ˂. RC1, Readiness Standard

4.3E
represent and solve addition and subtraction of fractions with equal denominators using 
objects and pictorial models that build to the number line and properties of operations. 
RC2, Readiness Standard

4.3F evaluate the reasonableness of sums and differences of fractions using benchmark fractions 0, 
¼, ½, ¾, and 1, referring to the same whole. RC2, Supporting Standard

4.3G represent fractions and decimals to the tenths or hundredths as distances from zero on a 
number line. RC1, Supporting Standard

4.4
Number and operations. The student applies mathematical process standards to develop and 
use strategies and methods for whole number computations and decimal sums and differences 
in order to solve problems with efficiency and accuracy. The student is expected to:

4.4A add and subtract whole numbers and decimals to the hundredths place using the standard 
algorithm. RC2, Readiness Standard

4.4B determine products of a number and 10 or 100 using properties of operations and place value 
understanding. RC2, Supporting Standard

4.4C represent the product of 2 two-digit numbers using arrays, area models, or equations, 
including perfect squares through 15 by 15. RC2, Supporting Standard

4.4D

use strategies and algorithms, including the standard algorithm, to multiply up to a four-digit 
number by a one-digit number and to multiply a two-digit number by a two-digit number. 
Strategies may include mental math, partial products, and the commutative, associative, and 
distributive properties. RC2, Supporting Standard

4.4E represent the quotient of up to a four-digit whole number divided by a one-digit whole number 
using arrays, area models, or equations. RC2, Supporting Standard

4.4F use strategies and algorithms, including the standard algorithm, to divide up to a four-digit 
dividend by a one-digit divisor. RC2, Supporting Standard

4.4G round to the nearest 10, 100, or 1000 or use compatible numbers to estimate solutions 
involving whole numbers. RC2, Supporting Standard

4.4H solve with fluency one- and two-step problems involving multiplication and division, including 
interpreting remainders. RC2, Readiness Standard

Algebraic Reasoning

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

4.5A
represent multi-step problems involving the four operations with whole numbers using strip 
diagrams and equations with a letter standing for the unknown quantity. 
RC2, Readiness Standard

4.5B
represent problems using an input-output table and numerical expressions to generate a 
number pattern that follows a given rule representing the relationship of the value in the 
resulting sequence and their position in the sequence. RC2, Readiness Standard

4.5C use models to determine the formulas for the perimeter of a rectangle (l + w + l + w or 2l + 2w), 
including the special form for perimeter of a square (4s) and the area of a rectangle (l × w).

4.5D solve problems related to perimeter and area of rectangles where dimensions are whole 
numbers. RC3, Readiness Standard

RC = Reporting Category
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Geometry and Measurment

4.6
Geometry and measurement. The student applies mathematical process standards to analyze 
geometric attributes in order to develop generalizations about their properties. The student is 
expected to:

4.6A identify points, lines, line segments, rays, angles, and perpendicular and parallel lines. 
RC3, Supporting Standard

4.6B identify and draw one or more lines of symmetry, if they exist, for a two-dimensional figure. 
RC3, Supporting Standard

4.6C apply knowledge of right angles to identify acute, right, and obtuse triangles. 
RC3, Supporting Standard

4.6D classify two-dimensional figures based on the presence or absence of parallel or perpendicular 
lines or the presence or absence of angles of a specified size. RC3, Readiness Standard

4.7 Geometry and measurement. The student applies mathematical process standards to solve 
problems involving angles less than or equal to 180 degrees. The student is expected to:

4.7A illustrate the measure of an angle as the part of a circle whose center is at the vertex of the angle 
that is “cut out” by the rays of the angle. Angle measures are limited to whole numbers.

4.7B
illustrate degrees as the units used to measure an angle, where 1/360 of any circle is one degree 
and an angle that “cuts” n/360 out of any circle whose center is at the angle’s vertex has a measure 
of n degrees. Angle measures are limited to whole numbers.

4.7C determine the approximate measures of angles in degrees to the nearest whole number using a 
protractor. RC3, Readiness Standard

4.7D draw an angle with a given measure. RC3, Supporting Standard

4.7E determine the measure of an unknown angle formed by two-non-overlapping adjacent angles given 
one or both angle measures. RC3, Supporting Standard

4.8
Geometry and measurement. The student applies mathematical process standards to select 
appropriate customary and metric units, strategies, and tools to solve problems involving 
measurement. The student is expected to:

4.8A identify relative sizes of measurement units within the customary and metric systems. 
RC3, Supporting Standard

4.8B
convert measurements within the same measurement system, customary or metric, from a smaller 
unit into a larger unit or a larger unit into a smaller unit when given other equivalent measures 
represented in a table. RC3, Supporting Standard

4.8C
solve problems that deal with measurements of length, intervals of time, liquid volumes, mass, and 
money using addition, subtraction, multiplication, or division as appropriate. 
RC3, Readiness Standard

Data Analysis

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

4.9A represent data on a frequency table, dot plot, or stem-and-leaf plot marked with whole numbers 
and fractions. RC4, Readiness Standard

4.9B solve one- and two-step problems using data in whole number, decimal, and fraction form in a 
frequency table, dot plot, or stem-and-leaf plot. RC4, Supporting Standard

RC = Reporting Category
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Personal Financial Literacy

4.10 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:

4.10A distinguish between fixed and variable expenses. RC4, Supporting Standard
4.10B calculate profit for given situation. RC4, Supporting Standard
4.10C compare the advantages and disadvantages of various savings options.

4.10D describe how to allocate a weekly allowance among spending, saving, including college, and 
sharing.

4.10E describe the basic purpose of financial institutions, including keeping money safe, borrowing money, 
and lending. RC4, Supporting Standard

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

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." 
Students in 4th grade who are learning to add and subtract decimals should experience real-life problems 
that require addition and subtraction of decimals (4.1A). They should use a process to solve the problems 
that includes estimating before solving (4.1B), using concrete objects to solve the problem (4.1C) and 
communicating their ideas by drawing pictures and writing equations (4.1D). This certainly isn’t an 
exhaustive list. But it gives you 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.

4.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding. The student is expected to:

4.1A apply mathematics to problems arising in everyday life, society, and the 
workplace.
TEKS 4.1A 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 lives of  4th graders, from the life of the 
school or the society in which they live, or they 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.

4.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding. The student is expected to:

4.1B 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 4.1B 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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4.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding. The student is expected to:

4.1C 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 second and third bullets of TEKS 4.1B—the tools and techniques that are 
needed to solve the problem. 
TEKS 4.1C lists four 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 lists 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. 

4.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding. The student is expected to:

4.1D 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 using clear mathematical language to explain it all.

4.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding. The student is expected to:

4.1E create and use representations to organize, record, and communicate 
mathematical ideas.
TEKS 4.1E is related to the multiple representations listed in 4.1D. It provides the purpose for the use of 
the representations. The purpose of the representations is to make students’ ideas clear—to organize, 
record, and communicate ideas so that others can understand them, especially you!
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4.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding. The student is expected to:

4.1F 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 (DOK) 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.

4.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding. The student is expected to:

4.1G 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 
answers are right or 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 answers. You may need to redirect them back to their 
original answers and have them explain those answers. If students have the correct solutions, great! 
They will feel empowered to continue to work. If  students have incorrect solutions, 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 processes, 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
4.2 Number and operations. The student applies the mathematical process standards 
to represent, compare, and order whole numbers and decimals and understand 
relationships related to place value. The student is expected to:

4.2A interpret the value of each place-value position as 10 times the position to the 
right and as one-tenth of the value of the place to its left. (RC1, Supporting Standard)
Standard 4.2B goes beyond knowing what place a digit is in. It requires students to understand the 
relationships between the places that make up a number, such as 10 groups of 10 make 100 or 10 groups 
of one-tenth make 1. In addition, students need to understand these relationships as multiplication or 
division. In grade 4, students work with whole numbers through 1,000,000 and decimals to the hundredths 
place.  

Example/Activity
The digits in our base 10 place value system have a special mathematical relationship. As the digits get 
larger (move from ones to tens to hundreds), each place is 10 times the value of the place to its right. 
This is shown in red in the diagram below.

   
                      
                       
                       

 ___ ×10___ ×10 ___ ×10 ___, ×10 ___ ×10  ___ ×10 ___ ×10. ___ ×10 ___
  

What is the mathematical relationship between the tens place and the ten thousands place? The ten 
thousands place is 1000 times as large as the tens place. Why? Because moving from tens to hundreds 
requires multiplying by 10, and then from hundreds to thousands is ×10 more, and then from thousands to 
ten thousands to ×10 more. 10 × 10 × 10 = 1000.
The opposite of this is also true. As the place value gets smaller, the relationship becomes that of dividing 
by 10.  Another way to say this is to multiply by one-tenth. Students will be more familiar with the language 
“dividing by 10.” However, the Student Expectation (SE) specifically states that students interpret the value 
of each place value position as “one-tenth of the value of the place to its left.” You will need to make this 
connection for students so that they understand that dividing by 10 is the same as multiplying by one-
tenth.  
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This is heavy-duty math thinking for 4th graders. Since math needs to be taught in ways that make sense 
to students, let’s look at an example of this in the real world using distance. The activity below could be 
used to introduce students to the magnitude of the different places in place value. 
Put these numbers on the board.

0.01 foot
0.1 foot
1 foot

10 feet
100 feet

1,000 feet
10,000 feet

100,000 feet

Students can estimate a length or distance of 1 foot and 0.1 foot. Then they can measure 10 feet. 100 feet 
is about 1/3 of a football field. What are some examples of things that are 1,000 feet apart? 10,000 feet 
apart? 100,000 feet apart? 
There are also videos on the Internet that illustrate this magnitude very well. 
As students begin to think about these distances, they get an idea about the magnitude of numbers. This

may help them understand that ×10 or ×      are very different from each other. Then they can discuss 
place value. 

What is the difference between 0.05; 0.5; 5; 50; 500; 5,000; 50,000; 500,000; 5,000,000?
Other questions that you may ask are:

• How is 5 related to 0.05? 
• How is 0.05 related to 5?
• How is 5,000 related to 50,000?
• How is 50,000 related to 5,000?

Other questions that are more difficult are:
• How is 5 related to 0.5? 0.05?
• How is 5 related to 500? 5,000? 50,000?

It is these kinds of relationships that are the focus of this state standard. 

4.2 Number and operations. The student applies the mathematical process standards 
to represent, compare, and order whole numbers and decimals and understand 
relationships related to place value. The student is expected to:

4.2B represent the value of the digit in whole numbers through 1,000,000,000 and 
decimals to the hundredths using expanded notation and numerals.  
(RC1, Readiness Standard)
4.2B extends place value to finding the value of a digit in numbers as large as the billions and in numbers 
as small as the hundredths place. Students must be able to identify the number in the given place, write it 
using expanded notation, and write it as a numeral.

Example/Activity
The following number will be used as an example.      

9,658,203.17
The 9 is in the millions place. 
Written in expanded notation: 9 × 1,000,000
Numeral: 9,000,000

 1  
10

Continued on next page
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The 7 is in the hundredths place.
Written in expanded notation: 7 × 0.01
Numeral: 0.07
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. 
For example: 24,052.73
(2 x 10,000) + (4 x 1,000) + (5 x 10) + (2 x 1) + (7 x 0.1) + (3 x 0.01)
    20,000     +     4,000     +      50    +     2     +      0.7    +      0.03
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!

4.2 Number and operations. The student applies the mathematical process standards 
to represent, compare, and order whole numbers and decimals and understand 
relationships related to place value. The student is expected to:

4.2C compare and order whole numbers to 1,000,000,000 and represent comparisons 
using the symbols ˃, ˂, or =. (RC1, Supporting Standard)

To show mastery of this state standard, students should be able to:
• place numbers 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.

Students use the traditional greater than, less than, and equals symbols to tell the comparison that they 
have made. 

Example/Activity
While students often know which numbers are larger or smaller than others, many students struggle 
when asked to write the numbers from greatest to least or least to greatest. It may help students to 
graph the numbers on an open number line and then make the list of numbers.   

Example: Order the numbers from greatest to least.
   17,420        12,435  15,960  17,529
Since all the numbers have a value of at least 10,000 and go up to more than 17,000, students can 
make an open number line between 10,000 and 20,000. Once they have made the number line, they can 
approximate where the numbers belong. You can think about this like you’d think about estimating. An 
approximate location is fine as long as the location is reasonable.

10,000 12,435 15,960 17,420 17,529 20,000
Students may have trouble deciding where to place 17,420 and 17,529 on the number line. Students 
may be able to use place value to place the numbers. However, this may be difficult for some students. 
Another way for them to tell which number is larger or smaller is to ask students which number is closer 
to 10,000 and which number is closer to 20,000. This may make more sense to some students. 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.

Continued on next page
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   Greatest to least:  Go from the right to the left.
   17,529  17,420  15,960  12,435
   Least to greatest:  Go from left to right.
   12,435  15,960  17,420  17,529
Students must also use greater than or less than symbols to compare the numbers.
  17,529 ˃ 15,960
  15,960 ˂17,420
Note: The symbols ˂ and ˃ should be taught without the use of “alligators.” Think of the symbols as the 
ends of a number line.

Sentence Stems
Sentence stems may be helpful in teaching children to verbalize their thoughts.
______ is more than (less than) ______. I know this because ______ has ______hundreds and ______ 

tens and ______ ones and, ______ has ______hundreds and ______ tens and ______ ones.
These two sets are equal. I know this because…

The ______ set is smaller (or less than) the ______ set. I know this because…
There are less (fewer) ______ than ______. I know this because…

4.2 Number and operations. The student applies the mathematical process standards 
to represent, compare, and order whole numbers and decimals and understand 
relationships related to place value. The student is expected to:

4.2D round whole numbers to a given place value through the hundred thousands 
place. (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 related to place value.” Rather than 
relying on rules, rounding numbers teaches students to estimate the value of a number based on place 
value.
Note: In 4.4G, students also round and use compatible numbers to solve problems efficiently and 
accurately. For 4.2D, the focus should be on relationships between the digits and place value.

These arrows indicate that the 
numbers are getting smaller. This 
is like the ˂ symbol. Therefore, the 
point indicates the smaller number, 
and the open side indicates the larger 
number.

These arrows indicate that the 
numbers are getting larger. This is 
like the ˃ symbol. Therefore, the 
point indicates the smaller number, 
and the open side indicates the larger 
number.

Continued on next page
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Example/Activity
Students in 3rd grade use open number lines to round numbers. Those 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 142,964. The top graph shows 142,964 graphed 
between 100,000 and 200,000. Since 142,964 is closer to the number 100,000 than to 200,000 on the 
number line, then 142,964 rounds to 100,000, not 200,000. The bottom number line shows 142,964 
graphed between 140,000 and 150,000. Since 142,964 is closer to 140,000 than to 150,000, 142,964 
rounds to 140,000, not to 150,000. 

When rounding to the nearest hundred thousand, 142,964 is approximately 100,000. When rounding to 
the nearest ten thousand, 142,964 is approximately 140,000.   
Some students may need a more concrete scaffold than the open number line. You can use your 
students as a concrete model. 
Have 11 students line up. Give the number 70 (printed on cardstock) to the student on the left and the 
number 80 (printed on cardstock) to the student on the right. Then have the students in between count 
off from 71–79. Ask them which they are closest to, 70 or 80? The student who represents 75 may have 
a difficult time deciding since he or she is directly in the middle. This is a good time to discuss rounding 
up and is the one time when it will be necessary to explain a rule. (You can use the analogy of a roller 
coaster. Draw a curved number line that looks like a roller-coaster hill.  Label the number line 0–10 with 
the number 5 at the top and center of the hill. Explain to students that when a roller-coaster car reaches 
the top of the hill, its momentum pushes it forward. This is like the number 5. We round up to the next 
multiple of ten.)

4.2 Number and operations. The student applies the mathematical process standards 
to represent, compare, and order whole numbers and decimals and understand 
relationships related to place value. The student is expected to:

4.2E represent decimals, including tenths and hundredths, using concrete and visual 
models and money. (RC1, Supporting Standard)

This Student Expectation (SE) is students’ formal introduction to decimals. Students should already be 
familiar with them in the context of money.
In 4th grade, students are introduced to decimals using models. The decimals should include tenths and 
hundredths only. 
Students should work with decimals that are larger and decimals that are smaller than 1.
Some models that work well with decimals are base ten blocks, 10 x 10 grids, and money ($1 bills, dimes, 
and pennies only). As students become comfortable with the models, they can draw squares, sticks, and 
dots to represent the base ten blocks.
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 

Continued on next page
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hundredthththththths. 

Example/Activity
Base ten blocks are the best concrete model for decimals. When used for decimals, the flat stands for 
1. The long stands for 0.1. This decimal is read “zero and one-tenth.” The unit stands for 0.01. It is read 
“zero and one hundredth.”
The table below shows four models for the decimal 0.67. Notice the similarities among the base ten 
blocks, the grids, and the drawings.

Base Ten Blocks Grids Drawings Money

Notice how clearly the base ten blocks and grid models show place value and ways to decompose 0.67. 
0.67 is made of 6-tenths and 7-hundredths, or 67 hundredths. 
Be sure that students see examples of numbers like 0.3 and 0.30. 
They should notice that these decimals have the same value.

4.2 Number and operations. The student applies the mathematical process standards 
to represent, compare, and order whole numbers and decimals and understand 
relationships related to place value. The student is expected to:
4.2F compare and order decimals using concrete and visual models to the hundredths. 
(RC1, Supporting Standard)
In 4.2F, students use the models they learned in 4.2E to compare and order decimals to the hundredths. 
Students should order the decimals from greatest to least and least to greatest. However, they are not 
expected to use the symbols ˃, ˂, or =. Be sure that students work with decimals that are smaller than 1 
and larger than 1. 

Example/Activity
Error Alert: Many students will mix up decimals such as 0.1 and 0.08. This is because they look at the 
digits rather than the numbers as a whole. There are several ways to guard against this.

1. Students need to say the names of the decimals correctly either in their heads or out loud. 
2.  I t will be easier for them to compare the decimals if the decimals go to the same place value. Using

the example above, students should view 0.1 as 0.10. Then when they say the two decimals out 
loud, “10 hundredths” and “8 hundredths,” it will become clear to them that ten-hundredths are 
more than eight-hundredths. 

3.  Once students have the decimals to the same place value, students can think of the decimal as an 
amount of money. Often money will make sense to them when the abstract decimal does not.

4.  Prior to having students compare numbers abstractly, have them create the numbers using base 
ten blocks. Then 0.1 (a long) will clearly be longer (and larger) than 0.08 (8 units). When students 
get confused later (and it’s likely that they will mix this up at some point), have them create the 
numbers using base ten blocks or draw them. This should clear up the misconception.      
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4.2 Number and operations. The student applies the mathematical process standards 
to represent, compare, and order whole numbers and decimals and understand 
relationships related to place value. The student is expected to:

4.2G relate decimals to fractions that name tenths and hundredths. 
(RC1, Readiness Standard)
4.2G is about helping students to be aware that decimals are a special kind of fraction. They are a fraction 
that has a denominator of 10, 100, 1,000, etc. As students begin to write decimals, they may also write the 
fraction that goes with it. Although the SE does not specifically state that students should use models to 
relate fractions to decimals, when paired with process standard 4.1D, students should use both concrete 
and pictorial models of fractions and decimals to build understanding of their relationship.
Since students work with improper fractions in 4.3A, they may also attempt to write an improper fraction 
that goes with a decimal.

Example/Activity
Students should be able to hear the denominator when they say the decimal out loud. This is the best 
way to help students write the fraction that has the same value as the decimal. In the event that you 
have to be explicit about what denominator to write, the correct denominator matches the name of the 
smallest place value in the number.
Read this number out loud—0.45. Did you hear the fraction? This number may also be written        .

Just like with 4.2E, be sure that students encounter decimals that look different, but have the same 

value, such as 0.3 and 0.30. This may help them understand that       has the same value as       , which 
is formally taught in 4.3C.

4.2 Number and operations. The student applies the mathematical process standards 
to represent, compare, and order whole numbers and decimals and understand 
relationships related to place value. The student is expected to:

4.2H determine the corresponding decimal to the tenths or hundredths place of a 
specified point on a number line. (RC1, Supporting Standard)

In 3rd grade, students graph fractions on the number line. In 4th grade, 4.2H extends this to fractions that 
are written as decimals. In 4.3G they view decimals and fractions on the number line as distances from 
zero.
For this Student Expectation (SE), the number line is broken up into tenths or hundredths. Students must 
name a point on the number line as a decimal.

Example/Activity
Reading numbers is often difficult for students, especially when the number line is broken into fractional 
parts. For this SE students need to see number lines that are broken into tenths and hundredths. For 
4.3G, they need to work with all kinds of fractions on the number line, along with these decimals.
Just like with all fractions, students need to identify the whole first. On a number line, this is the number 
1. Next, they need to figure out how many fractional parts the whole has been broken into. For this 
SE, the whole will be broken into 10 parts or 100 parts. For 4.3G, it may be broken into any number of 
fractional parts. 
Note: Please do not be tempted to break the whole into 99 parts to see whether students are paying 
attention. This does not increase the rigor. And it’s much too easy for students to make a mistake as 
they count the parts or for you to make a mistake as you are creating the number line. Instead, plan to 
use a reasonable number of fractional parts.

 45 
100

 3 
10

 30 
100

Continued on next page
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In the number line below, the whole is 1. The whole has been divided into 10 fractional parts, or tenths. 

Each space is     . 
 

 0                                                                   1                                                                   2

The blue dot is at 0.6 or      . It is 0.6 away from 0. The green dot is at 1.1 or      . It is 1.1 or 1      away 
from 0.
 

4.3 Number and operations. The student applies mathematical process standards to 
represent and generate fractions to solve problems. The student is expected to:

4.3A represent a fraction a/b as a sum of fractions 1/b, where a and b are whole 
numbers and b ˃ 0, including when a ˃ b. (RC1, Supporting Standard)

While this Student Expectation (SE) appears complicated, the concept is rather simple but very important.
• Represent a fraction a/b:  Write a fraction.
•  As a sum of fractions 1/b: as a sum of unit fractions, or fractions with the same denominator and 1 

as the numerator.
• Where a and b are whole numbers: not fractions or decimals!
•  b ˃ 0:  The fraction is a positive number, not a negative number. Don’t worry, this is the formal, 

proper way to write this, not a suggestion that 4th graders might work with negative numbers.
•  including when a ˃ b:  This means that the numerator can be greater than the denominator. In 

other words, the fractions can be improper.

In other words, students are decomposing fractions into unit fractions.
This SE does not specifically require the use of manipulatives. However, using fraction manipulatives 
provides a concrete basis for success. As the students use the manipulatives together to make a whole, 
they can see each piece that they added. Students are going to decompose fractions with models in 4.3B, 
so it makes sense to use manipulatives for this SE, too.

Example/Activity
The following activity uses a fraction that is smaller than 1. This example can be easily adapted for 
fractions that are larger than 1.
Give each student a strip diagram and ask the students to fold it to show you fourths.

• How do you know your strip represents fourths? (It takes four equal parts to make one whole.) 
• Ask students to identify the unit fraction and label it. (one-fourth) 
•  How many unit fractions does it take to make one whole using fourths? (It takes four unit fractions 

of  1 
 4

to make a whole.) 
•  Students should recognize that each piece of their strip diagram represents one-fourth. Label all 

parts one-fourth. 
• Ask students to shade three-fourths.
•  Count the parts to verify that three-fourths has been shaded (one-fourth, two-fourths, three-

fourths). Do not allow students to count 1, 2, 3. Make sure they are using fraction language!
•  Ask students to study their strip diagram. What equation could you write to show how many unit 

fractions of one-fourth it takes to make three-fourths? 

 1 
10

 6 
10

 11 
10

 1 
10

Continued on next page
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Be sure that students have the opportunity to work with fractions that are larger than 1 as well as 
fractions that are smaller than 1.

4.3 Number and operations. The student applies mathematical process standards to 
represent and generate fractions to solve problems. The student is expected to:

4.3B decompose a fraction in more than one way into a sum of fractions with the same 
denominator using concrete and pictorial models and recording results with symbolic 
representations. (RC1, Supporting Standard)
In 4.3A, students decomposed fractions into a sum of unit fractions. In 4.3B, this is extended to 
decompose fractions into sums of fractions that are not necessarily unit fractions. 
This Student Expectation (SE) requires the use of concrete and pictorial models. As students decompose 
the fractions, they record their work using symbols.
There will be many ways to decompose the fractions into sums. Student understanding will have to be 
assessed on a case-by-case basis. 
Here is an example. Students are asked to decompose     . 

Process for Decomposing
Process Action
Students must recognize that the denominator 
is eighths and choose a manipulative where the 
whole has been divided into 8 equal-sized pieces 
to correspond to the denominator.

Students choose 7 of the one-eighth size pieces to 
correspond to the numerator.

Error Alert: If students choose pieces that are 
different sizes, this means that they have a 
fundamental misunderstanding about fractions. 
This needs to be addressed immediately in a small 
group setting.

 7 
 8

Continued on next page
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Students group the pieces into different size groups 
and write the corresponding number sentence.

Here are some possible ways that students could 
write the number sentences. This is NOT an 
exhaustive list.

 

 1 
 8 +  1 

 8 +  1 
 8 +  1 

 8 +  1 
 8 +  1 

 8 +  1 
 8 =  7 

 8

(This shows their understanding of 4.3A.)
4.3A is part of 4.3B. Using the unit fractions to 
formulate an equation is one way. In 4.3B, students 
will write equations in more than one way and 
understand that the equations equal the same 
amount.
See examples below.

Continued on next page
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4.3 Number and operations. The student applies mathematical process standards to 
represent and generate fractions to solve problems. The student is expected to:

4.3C determine if two given fractions are equivalent using a variety of methods. 
(RC1, Supporting Standard)
Equivalent fractions are fractions that have the same value, even when the whole is broken into different 
size parts. Notice that this Student Expectation (SE) uses the verb “determine.” Look at the Knowledge 
and Skills statement. It says that students are to “represent and generate.” So beyond telling only whether 
fractions are equivalent, students also must generate equivalent fractions. 

Note: In 3rd grade, students used number lines and area models to explain why two fractions are 
equivalent. This is a good place to begin in 4th grade.

Note: Once students begin to work with equivalent fractions, they sometimes start to forget that the 
fractions are the same size, even though the numbers that make up the fraction are larger or smaller. 
Throughout the discussion of equivalent fractions, bring students back to the fact that they are creating 
a different name for the same amount. If they get confused, have them think of something simpler. For 
example, you might have them think of different ways to write their age, such as 9 = 9 × 1 = 3 × 3. These 
are three different ways to write the same amount. Just because the factors that are used are different 
doesn’t mean that the amount is different.

Continued on next page
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Example/Activity
The SE says that students are supposed to tell whether fractions are equivalent using a variety of 
models.

Equivalent Fraction Models and Explanations
Explanation Equivalent Fraction Models

Circle Models

Fractional part of red in Model 1:   

Fractional part of blue in Model 1:   

To find equivalent fractions, we cut the fractional 
parts into smaller parts. The second circle shows 
each piece cut into two smaller parts.
For every fractional part in Model 1, there are two 
fractional parts in Model 2. 

Thus,     is equivalent to     and      is equivalent 

to     .

Be sure to connect the concrete model to 
multiplication to help students see how to 
generate equivalent fractions.
Some important academic vocabulary words to 
use here are:

• numerator
• denominator
• whole
• part
• fractional part
• double
• equivalent

You might say, “Explain to me why     is 

equivalent to     using the model.” Students will 

probably say that the size of both pieces was 
cut in half and that this doubled the pieces. This 
means that the number of red parts has doubled 
and the number of fractional parts in the whole 
has doubled. So the 1 becomes a 2 and the 
4 becomes an 8. Write the following number 
sentence and connect it to what students are 
seeing and saying.
 
                               = 

Model 1:

Model 2: 

 1 
 4
 3 
 4

 1 
 4

 2 
 8

 3 
 4

 6 
 8

 1 
 4

 2 
 8

 1 x 2 
 4 x 2

 2 
 8

Continued on next page



Copyright©2014 ESC Region 13Back to TOC

Then ask students, “Does this describe what you 
just explained? Why or why not?” The number of 
shaded parts (numerator) doubled in size AND 
the number of parts in the whole (denominator) 
also doubled. Be sure to remind students that ×2 
means to double. This type of conversation will 
help students begin to connect finding equivalent 
fractions using multiplication and division.

Area Models Using Rectangles of the Same Size
Area models are an excellent way to show 
equivalent fractions. Be sure that the whole stays 
the same size. You can use rectangles that are 
the same size. 

This is the whole.

This is the whole divided into 2 equal parts. 

Each part is      of the whole.

The whole is divided into 4 equal parts. Two parts 

together make      , which is     of the whole. 

This is the same as above. Notice that the 
fractional parts in this model are oriented 
differently from the model above. But the green is 
still half of the whole.

 1 
 2

 1 
 2

 2 
 4

Continued on next page
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This is the whole divided into 8 parts. Four parts 

together is     , which is      or      of the whole. 

Students should see that      is the same as      .

This is the same as above. Notice that the parts 
in this model are a different shape from that in 
the model above. But the green is still half of the 
whole.

Additionally, be sure to generate the 
equivalent fractions symbolically, using 
multiplication or division, following the same 
procedure outlined in the circle models 
example.

Area Models Using Color Tiles
Be careful with this model. It is an area model, 
not a set model. The tiles are grouped together to 
make a whole. They can be broken into sets, but 
the whole is still one blue rectangle.
The whole is made with 8 tiles of the same color.

The rectangle is made again in two colors with 

the green showing     . 

The rectangle is now broken into four same-size 
pieces. 

     shows itself as     .

The rectangle is now broken into eight same-size 
pieces.

    shows itself as     , but     is still clearly shown.

Be sure to generate the equivalent fractions 
symbolically, using multiplication or division, 
following the same procedure outlined in the 
circle models example.

 4 
 8

 2 
 4

 1 
 2

 4 
 8

 2 
 4

 1 
 2

 1 
 2

 2 
 4

 1 
 2

 4 
 8

 2 
 4
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Number Line Models

Both number lines show      .

Be sure to generate the equivalent fractions 
symbolically, using multiplication or division, 
following the same procedure outlined in the 
circle models example.

Cuisenaire® rods are also linear models, but 
they don’t use number lines. In your set of 
Cuisenaire® rods choose the rods to the right. 
They will give you fractions with denominators of 
2, 3, 4, 6, and 8. 
These rods are proportional, so they can be used 
to create fractions.
For example, the light green rod is half of the 
dark green rod. 

The red rod is      of the light green rod. The white 

rod is      of the dark brown rod.

Be sure to generate the equivalent fractions 
symbolically, using multiplication or division, 
following the same procedure outlined in the 
circle models example.

4.3 Number and operations. The student applies mathematical process standards to 
represent and generate fractions to solve problems. The student is expected to:

4.3D compare two fractions with different numerators and different denominators and 
represent the comparison using the symbols ˃, =, or ˂. (RC1, Readiness Standard)
The following ways to compare fractions are different from what is probably in your textbook. Textbooks 
typically require students to find a common denominator and then change the fractions to the common 
denominator. This methods works, but it’s much more difficult than the methods that follow. 
Note: In 3rd grade, students determined whether two fractions were equivalent using symbols, words, 
objects, and pictorial models. This is a good place to start in 4th grade. However, they need to be able to 
tell equivalency in a more abstract manner by the end of the school year. 
Note: Do not use the “butterfly” method or “look to the sky and multiply” to teach students how to 
determine which fraction is larger. Why? 

1.  Both of these get tangled in students’ heads, and as they get older, they begin to apply these in 
places where they do not work. 

2.  They do not promote understanding of fractions.
The Examples/Activities section shows other ways to teach fraction comparisons that are built on 
understanding of fractions rather than rote calculation.

 3 
 4

 2 
 3

 1 
 8

Continued on next page
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Example/Activity
Comparing Unit Fractions
Remember that unit fractions are fractions that have 1 as the numerator. When comparing unit fractions, 
students should remember that when the denominator is large, then the whole has been cut into smaller 
pieces. (See 2.3B.) So when it comes to comparing unit fractions, a larger denominator means a smaller 
fraction.

Example:      ˃     because eighths are smaller than halves when the wholes are the same size.

Comparing Fractions When the Denominators Are the Same
When the denominators are the same, the numerators determine which is larger.

Example:      ˃     because 3 of the same size pieces are larger than 1 of the same size piece.

Comparing Fractions When the Numerators Are the Same
When the numerators are the same, the denominators determine which is larger.

Example:      ˃      because there are 4 pieces of each whole, but the sixths are larger in size than the 

eighths when the wholes are the same size.

Comparing Fractions by Comparing the Fractions to   

Sometimes fractions can be compared by determining whether one of them is larger or smaller than     .

Example:     ˂     . How do you know? Think about the fraction     . Any fraction that is larger than      needs

to have a numerator that is more than half of the denominator. Therefore,        is larger than     . 

Now examine      . What is the numerator of a fraction that equals       and has a denominator of 6? The 

numerator would have to be 3. This means that      is smaller than     .

4.3 Number and operations. The student applies mathematical process standards to 
represent and generate fractions to solve problems. The student is expected to:

4.3E represent and solve addition and subtraction of fractions with equal denominators 
using objects and pictorial models that build to the number line and properties of 
operations. (RC2, Readiness Standard)
4.3E focuses on addition and subtraction of fractions that have equal denominators. Students are to use 
objects and pictorial models to understand and perform the operations. The models and pictures that 
are used should do two things. First, they should help students think about addition and subtraction as 
lengths. Second, they should help students understand the properties of operations more deeply.  

Example/Activity
Many students have difficulty with fraction operations. One reason they have so much difficulty is the 
fraction operations are often taught as processes rather than as an extension of students’ understanding 
of fractions and an extension of their understanding of the operations of numbers. This Student 
Expectation (SE) endeavors to keep the focus on understanding the meaning of fractions and operations 
while learning to perform the operations with fractional numbers.
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Let’s examine each of these things separately. To keep the focus on the meaning of fractions, students 
need to remember that the fractions they are working with are parts of a whole. The denominator 
is viewed as a unit, like feet or inches. The denominator names the type of fractional part and is 
determined by the number of equal parts it takes to make one whole. Unless the teacher brings students 
back to this continually, students start to forget what they are working with. They focus on the process 
rather than on the meaning and size of the fractions. To keep the focus on operations, students need to 
remember that they are adding “like” things. Think about adding whole numbers for a moment. When 
adding them, the digits in the ones place are added with other digits in the ones place. Digits in the 
tens place are added with digits that are in the tens place, not the hundreds. This is why the numbers 
are lined up. The same is true for fractions. When adding fractions, we add like things. This means that 
eighths are added to eighths, fourths are added to fourths, etc. We cannot add thirds and halves without 
making them alike, or finding a common denominator. As students are working with fractions that have 
like denominators, they should be reminded consistently that they are adding like things and that the like 
things are the size of the fractional part.

There are two primary models that help students build to the number line: fraction strips and 
Cuisenaire© rods. Both of these can be laid on a number line to find the sum or the difference of 
fractions. Students may not be familiar with these models, so they need to practice using them to make 
fractions prior to using them to add or subtract fractions.

Cuisenaire© rods are made in 1 centimeter increments. In the picture below, the white rod is 1 cm and 
the orange rod is 10 cm.

They may be combined in many ways. For instance, two purple rods make one brown rod.

 
In this example, the brown is the whole. Since 2 purples make one whole, then the purple acts as 
halves.  
                                                               +      = 1

Examine this picture. If the brown is still the whole, then the purples are halves and the reds are fourths. 

 1 
 2

 1 
 2
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We can also redefine the whole. If purple is now the whole, then the red are halves and the brown is 2.
As students work with Cuisenaire© rods in this way, they begin to think about the whole flexibly.

Suppose students are to solve this problem.

                                                           +      

They need to choose a rod for     . You may want to challenge them to find the whole for their      . If they

chose a white rod for     , then the whole would be purple because it takes 4 whites to make a purple. If 

they chose red for their      , then the brown will be the whole, since four reds make a brown. 

What happens if they chose a green for the fourth? There isn’t a rod that is four of the greens in length. 
Students could then draw a line to represent the whole. See how that connects to a number line? Once 
the fourth has been defined, then students add one-fourth with two-fourths. Notice that the unit is written 
here in words, not numbers. Sometimes the numbers become confusing. When the fractions are written 
like this, the denominator acts like a measurement unit, which it really is. It’s a measurement of the 
whole. 
This may seem quite complicated, but it really isn’t. If you are unsure, get out some Cuisenaire© rods 
and practice using them. There are many resources on the Internet that can help you use these to teach 
fractions. Before you teach them in class, prepare some examples that you feel confident that you can 
answer questions about, and practice working the examples using the rods. The more you use them, the 
easier it gets.
Fraction strips may also be used. The only difference between fraction strips and Cuisenaire© rods that 
are used as fractions is that the whole is defined by the length of the fraction strip. It is not as necessary 
to define the 1 because it is clear which strip is the 1. This is helpful because it takes away some of the 
complexity. However, it draws attention away from the whole, so students may lose focus on it.
Whichever manipulative you choose, be sure to keep students’ focus on the whole and the fact that 
they are adding and subtracting like things. In the case of fractions, the “like things” are the same-sized 
fractional parts.
This SE is also used to build student understanding of the properties of operations. The properties are 
discussed in the table below. It is NOT necessary for 4th graders to know the names of the properties. 
They have also been introduced to the properties in previous grades.

Properties of Operations
Commutative Property

The formal definition of the commutative property 
is:

a + b = b + a

This means that the order in which numbers are 
added does not matter. The sum is still the same. 
This is not true for subtraction.

                        +     =

                        +     =

                        +     =     +

 1 
 4

 2 
 4

 1 
 4

 1 
 4

 1 
 4

 1 
 4

 1 
 8

 5 
 8

 6 
 8

 5 
 8

 1 
 8

 6 
 8

 1 
 8

 5 
 8

 5 
 8

 1 
 8

Continued on next page
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Associative Property
The formal definition of the associative property 
is: 

(a + b) + c = a + (b + c)
This means that, when all the numbers are added 
together, the order in which you add does not 
matter.
Students in 4th grade are NOT expected to 
use or understand parentheses. The use of the 
associative property relates to their flexibility with 
numbers, not solving problems using order or 
operations or understanding complicated number 
sentences. 

                     +     +

Students may want to add the      and      first 

because they make a whole, or 1, and then add   

     to the sum.

When they do this, they switch the order that they 
use to add the fractions. 

Be careful that students do NOT write this:

                     +     =     +     =
 

This is mathematically incorrect, as     +          

does not =       . Remember that = means  

“has the same value as.” It is not a signal for an 
answer.

Note that all of the operations must be addition 
(or multiplication) in order for the associative 
property to apply. 

4.3 Number and operations. The student applies mathematical process standards to 
represent and generate fractions to solve problems. The student is expected to:

4.3F evaluate the reasonableness of sums and differences of fractions using 
benchmark fractions 0, ¼, ½, ¾, and 1, referring to the same whole. 
(RC2, Supporting Standard)

In estimation with whole number operations, we often round the numbers and then perform the operation. 
For fractions, we use “nice” fractions, which are called “benchmarks.” The benchmark fractions are 

0,      ,      ,      , and 1. To estimate using benchmark fractions, students analyze the fractions they are 

adding or subtracting to decide which of the benchmarks the sum or difference is closest to. Once they 
add or subtract, they see whether their solution matches the estimation. Students may also “round” the 
fractions to the nearest benchmark and then add the two benchmarks to estimate. This is an informal 
process of rounding, not a process based on formal rules. Instead, it focuses on understanding of 
fractions.

Example/Activity
The benchmark fractions are shown on the number line below.

 1 
 6

 4 
 6

 5 
 6

 1 
 6

 5 
 6

 4 
 6

 1 
 6

 5 
 6

 6 
 6

 4 
 6

 10 
  6

 1 
 6
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 6
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These fractions will probably be familiar to most students. Students may not be familiar with these 
fractions in relationship to other fractions. To use benchmarks for estimating sums and differences, 
students need to spend some time using fraction manipulatives to relate benchmarks with other 
fractions. 
Think about the fractions       ,       , and      . Is       closer in size to       or      ? If you aren’t sure 

which fraction it is closest to, the best way to figure it out is to use a manipulative. See the example 
below.

Example
In the picture there are three pieces from a set of fraction circles. Is one-third closer in size to one-half 
or one-fourth?

It isn’t clear which fraction that one-third is closer to in size by looking at the pieces independently. The 
picture below shows the pieces on top of each other. Notice how much clearer the comparison is now.

It is clear that the one-third is closer in size to the one-fourth.
There are other, more complicated, ways to teach this. The fraction circles or other fraction 
manipulatives will help students understand the meaning of the comparison. 

Example:  
These visuals represent our benchmark fractions. Students should think about them as they analyze and 
check their sums for reasonableness.

    

 1 
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 1 
 4

 1 
 3

 1 
 3

 1 
 2

 1 
 4
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If we had a pie sliced into 8 equal pieces, how many pieces would equal      of the pie? (     )

Knowing that     is half of the pie, let’s analyze our equation:

    is about half and I will add two more eighths to that. My answer should be a little more than      .

4.3 Number and operations. The student applies mathematical process standards to 
represent and generate fractions to solve problems. The student is expected to:
4.3G represent fractions and decimals to the tenths or hundredths as distances from 
zero on a number line. (RC1, Supporting Standard)
4.3G provides a different view of fractions and decimals. For this Student Expectation (SE), students add 
to their understanding about fractions and decimals and begin to think of them as distances from 0 on a 
number line. Note: Decimals should be either tenths or hundredths.  Fractions can be any fraction a/b, 
where a and b are whole numbers and b is greater than zero, including when a is greater than b (improper 
fractions).

Example/Activity
To think about fractions or decimals as a distance, students need to work with number lines on which 
the distance from 0 to 1 has been broken down into equal spaces. For fractions, the number of spaces 
corresponds to the denominator of the fractions. For decimals, the number of spaces corresponds to the 
place of the last digit in the decimal. (For further information about decimals and the number line, see 
4.2H.)
When students work with fractions or decimals on the number line, the first thing they must do is 
determine the number of spaces in which the whole has been broken. The whole on a number line is the 
distance between 0 and 1. Be sure that students are focusing on the spaces, not on the hash marks.
The number line below shows the distance between 0 and 1 broken into 8 equal-sized pieces, or 
eighths.

To find where       is on the number line, we have to count or travel 7 spaces starting at 0. At the 
 
end of the 7 spaces is a hash mark that corresponds to      .

For fractions that are larger than 1, extend the number line and continue to divide the space between 
the whole numbers into equal-size parts. The number line above has been extended to 2 and shows the 
space between 1 and 2 divided into eighths. To find where  11 

  8
  is on the number line, we have to travel 

11 spaces starting at 0. At the end of 11 spaces is a hash mark that corresponds to  11 
  8 or  3 

 8 .

 7 
 8

 7 
 8

 1 
 2

 4 
 8

 4 
 8

 3 
 8

 1 
 2
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4.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations and decimal 
sums and differences in order to solve problems with efficiency and accuracy. The 
student is expected to:

4.4A add and subtract whole numbers and decimals to the hundredths place using the 
standard algorithm. (RC2, Readiness Standard)
In 3rd grade, students use many different strategies to add and subtract whole numbers. In 4th grade, 
the solution methods become focused on the traditional algorithm. Students also add and subtract whole 
numbers and decimals.
When students use manipulatives, such as base ten blocks, to add or subtract, they automatically know 
to put the longs with the longs, the units with the units, and the flats with the flats. In other words, they put 
the “like things” together. Once students switch to the traditional algorithm, sometimes they forget to put 
the like things together. As you move students from manipulatives and drawings, be sure to focus students 
back to “like things.” What are the like things? They are the digits that have the same place value. Instead 
of lining up decimals, they line up the tenths, the hundredths, the tens, and hundreds. The decimal takes 
care of itself, and you have kept the focus on a conceptual understanding of addition and subtraction. 

Example/Activity
You may wonder what method is considered the “standard algorithm.” You may also wonder whether 
students in 4th grade are allowed to use expanded form to add and subtract numbers. A standard 
algorithm is probably what you learned in school. This method most likely became standard because it 
is efficient and does not require much writing. However, other written representations that are similar 
to the tried-and-true method may be used also. Remember that the knowledge and skills statement for 
this Student Expectation (SE) states that students should use “strategies” and "methods.”  Additionally, 
Process Standards include mental math, so if some problems lend themselves to mental math, let 
students use their brains instead of tying them to a certain written process. 
The standard algorithm is an abstract way to work arithmetic. Some students may not be ready for this 
jump. Below are a few of the strategies that students learned in 3rd grade that support understanding 
the standard algorithm.  

Place Value Strategies
When students use place value strategies, they are aware that they are combining things that are 
alike, 10s with 10s, 100s with 100s, etc. They combine numbers with the same place value. There is no 
“carrying” or “borrowing”; students “regroup” or “trade” according to place value.

Properties of Operations
When students are flexible with their numbers, they are probably using the properties of operations 
without knowing it. For example, a formal definition of the commutative property is

a + b = b + a
Third graders understand that 35 + 46 has the same value as 46 + 35. This is also true for multiplication, 
but not for subtraction and division. A formal definition of the associative property is

(a + b) + c = a + (b + c)
This formal definition means something very simple—numbers can be added in any order. Although the 
definition shows only three numbers, a, b, and c, this is also true if there are four numbers. Using the 
example above, we can rewrite this example:

435 + 346
(400 + 30 + 5) + (300 + 40 + 6)

(400 + 300) + (30 + 40) + (5 + 6)
700 + 70 + 11

781 

Continued on next page
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Writing this out is complicated, but adults do this kind of mental math all the time. Now the state 
standard allows for students to do this, and it is okay for them not to have to write it out. They do, 
however, need to explain their method. 

Algorithm
The algorithm is a time-honored, efficient, specific method for doing an operation. Once students have 
a good understanding of numbers and can be flexible with them, the algorithm can be a faster way of 
doing the operation. However, without a basis in understanding, the algorithm is a process that is easily 
tangled in students’ heads. When the algorithm is taught with a clear basis in place value, it is much 
easier for students to remember.
A version of the traditional algorithm uses expanded notation. Notice again how place value is evident in 
the way the addition is recorded.
                                                                    255 =  200  +   50    + 5
                                                                      39 =               30    + 9
                                                                    146 =  100  +   40    + 6   

                  =  300 +  120  + 20 = 440
Some students may even need to expand 300 + 120 + 40 to solve the problem. The scaffold of 
expanded notation should help most struggling students.

Decimal Addition and Subtraction
Students often struggle to line the numbers up correctly, as they focus on where the decimal is and not 
on the place value. When students set up a problem such as this, rather than having them line up the 
decimals, which are hidden at the end of the whole number, have them line up the digits according to 
their place value. This often eliminates the alignment difficulty completely. If students' handwriting is still 
wiggly because they are 4th graders, they can also line up the digits on graph paper.

Examples of Addition with Decimals
The example below shows decimals to the tenths. The SE specifies that students work with decimals to 

the hundredths. Be sure that students work with examples to the hundredths also.
255 + 39 + 146.1

Explanation Solution
This problem is worked with a standard algorithm. 
The place value of the digits , not the decimal, 
was used to line up the numbers. Examine the 
“carried” numbers at the top of the columns. 
Notice how the place value is lost when the 
numbers are carried. Use the word “regrouped” 
to help students recall their work with base ten 
blocks. This word has a mathematical meaning, 
whereas the word “carried” does not.
This is the most abstract solution method. Many 
students will struggle if this is introduced first. The 
methods below provide scaffolding for student 
understanding and may help lead students to 
understanding this method.

                                2 5 5 
                               3 9 
                        +  1 4 6 . 1
                            4 4 0 . 1

This second method to solve the problem clearly 
builds on place value. The color coding clearly 
shows the place value. Students may or may not 
write the addition sentences, e.g., 5 + 9 + 6, but 
writing the sums separately helps students keep 
the place value in mind as they work the problem. 
It closely mirrors the standard algorithm but has 
some scaffolding for struggling students.

                        2 5 5
                           3 9
                    +  1 4 6 . 1
                              0 . 1
        5 + 9 + 6 =   20 . 0
  50 + 30 + 40 = 120 . 0 
      200 + 100 = 300 . 0 
                           440.1

Continued on next page
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This method shows each number written in 
expanded form. Then the numbers that are  
alike–the ones with the same place value–are 
added to write the solution that is almost in 
expanded form. Finally the almost-expanded-form 
numbers are added to write the solution.

                 2 5 5      = 200 +   50 +   5
                    3 9      =             30 +   9
              + 1 4 6 . 1 = 100 +   40 +   6 + .1
                               = 300 + 120 + 20 + .1
                               = 440.1

Examples of Subtraction with Decimals
Explanation Solution
This problem is worked with a standard algorithm. 
The place value of the digits, not the decimal, 
was used to line up the numbers. Examine the 
"borrowed" numbers at the top of the columns. 
Notice how the place value is lost when the 
numbers are borrowed. Use the word “regrouped” 
to help students recall their work with base ten 
blocks. This word has a mathematical meaning, 
whereas the word “borrowed” does not.
This is the most abstract solution method. Many 
students will struggle if this is introduced first. The 
methods below provide scaffolding for student 
understanding and may help lead students to 
understanding this method.

       2 0 5 .8
     -    1 6 .5
       1 8 9 .3

This method closely mirrors the standard 
algorithm. However, the regrouping is much 
clearer. Students are not borrowing 1; they are 
borrowing 100 and then regrouping the 100 into 
90 and 10.

     2 0 5 .8
  -     1 5 .5
     1 8 9 .3

This method to solve the problem shows the 
place value using color. Because this subtraction 
problem is complicated, the regrouping is rather 
complicated.
First, there are not enough ones. To get the ones, 
the 200 is regrouped into 100 and 90 + 10. Then 6 
is subtracted from 15 and 10 from 90. Notice that 
the operation between the numbers is addition. 
This represents the expanded form of each 
number in the equation. This is mathematically 
correct; however, some students may be confused 
by it.

1 19

100 90 15
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4.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations and decimal 
sums and differences in order to solve problems with efficiency and accuracy. The 
student is expected to:

4.4B determine products of a number and 10 or 100 using properties of operations and 
place value understanding. (RC2, Supporting Standard)

In 4.2A students learn a different view of place value that compares one place to another, e.g., 
the thousands place is 10 times the hundreds place. This Student Expectation (SE) builds off that 
understanding. 
Note that this SE also talks about properties of operations. Since 100 is 10 × 10, students may elect to 
multiply by 10 twice rather than to multiply by 100 once. Since students in 4th grade work with numbers 
up to the billions place, they may be asked to multiply numbers such as 54,392 × 100 to get 5,439,200. 
Students are not expected to use the standard algorithm to multiply numbers this large and should use the 
multiplication patterns from this SE to find the product.

Example/Activity
This is often a fun pattern for students to learn. One way to teach this is to have students discover the 
pattern. For this activity, they may use a calculator. The calculator allows students to find the pattern 
quickly so that they can keep the focus on this SE rather than making this a multiplication exercise.

Prior to the activity, you will need to create a simple worksheet for each group. Each group will receive a 
different worksheet. This sheet should contain six problems like the ones that follow:

54 × 10
54 × 100

 609 × 10
 609 × 100

  56,500 × 10
56,500 × 100

Each pair of numbers should be multiplied by 10 and 100. Be sure that the last digit of one pair of 
numbers has a 0 in the ones place.

1.  Divide the class into groups of three or four students so that you have an even number of groups. 
Give each group a calculator and a worksheet.

2.  Each group uses its calculator to solve the problems.
3.  Put together the first two groups that finish to discuss the patterns they see. Since their numbers 

are different, there should be lots to discuss. As other groups finish, pair groups together until all 
groups have a chance to share with another group.

4.  Whole class discussion:
•  Did you notice any patterns? What patterns did you notice? As students discuss the 

patterns, write patterns that they notice on the board.
•  Did anyone notice a different pattern? If someone noticed a different pattern, have him or 

her explain it. Some students may notice that 100 is 10 × 10. Instead of multiplying by 100, 
they multiplied by 10, and then by 10 again.

•  Now switch some of the factors around, e.g., 100 × 54, and ask whether the pattern 
changes. Students should say that the pattern does not.
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4.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations and decimal 
sums and differences in order to solve problems with efficiency and accuracy. The 
student is expected to:
4.4C represent the product of 2 two-digit numbers using arrays, area models, or 
equations, including perfect squares through 15 by 15. (RC2, Supporting Standard)

This Student Expectation (SE) introduces students to two-digit by two-digit multiplication. Students 
represent the multiplication using arrays, area models, or equations. The SE also calls specifically for 
students to work with perfect squares up to 15 × 15. Perfect squares are particularly interesting when 
used with arrays and area models, as their “square-ness” is quite apparent.

Example/Activity
Models for Two-Digit by Two-Digit Multiplication

25 × 37 14 × 14 
Arrays 
Base ten 
blocks and 
grid paper 
provide 
excellent 
models for 
arrays. These 
examples will 
be shown 
using grid 
paper. 

The array shows 37 across the top and 25 
down the side. Both numbers are written in 
modified expanded notation. Have students 
study the grid to identify the array. They 
should see 25 rows of 37, or 37 columns of 
25. The blue vertical lines can be drawn to 
show the distinction between the 3 sets of 10, 
or 30, columns and the remaining 7 columns. 
The horizontal red lines can be drawn to show 
the distinction between the 2 sets of 10 rows 
and the remaining 5 rows. Then the area of 
each block can be found using the patterns 
that students learned in 4.4B.

After finding the area of each rectangle, the 
areas are added to get the product:
100 + 100 + 100 + 70 + 100 + 100 + 100 + 70 
+ 50 + 50 + 50 + 35 = 925

or

The array shows 14 across the top 
and down the side. Both are written in 
expanded notation. Have students study 
the grid to identify the array. They should 
see 14 rows of 14, or 14 columns of 
14.  The blue vertical line can be drawn 
to show the distinction between 10 
columns and the remaining 4 columns. 
The horizontal red line can be drawn to 
show the distinction between 10 rows 
and the remaining 4 rows. Then the area 
of each block can be  found. Notice the 
shape of the figure. It is a square! Since 
we are multiplying a number by itself, we 
are making a square.

Continued on next page
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Area Models
Area 
models are 
essentially 
tables that 
provide a 
scaffold for 
multiplication.

The area model is set up like the array, but 
contains less information. You are not able 
to see each individual unit or the individual 
rows and columns. Both numbers are written 
in expanded notation. Then the area of each 
block is found using the patterns students 
learned in 4.4B.

After finding the area of each rectangle, the 
areas are added to get the product:
600 + 140 + 150 + 35 = 925

The area model looks just like the array. 
Both numbers are written in expanded 
notation. Then the area of each block is 
found.

The square shape of the number may 
not be evident, as the area models are 
not as precise as the array model.

Equations Students can transition from the area model 
into a flexible algorithm that will eventually 
help them make sense of the traditional 
method. Begin by writing the equation using 
expanded notation. This will keep place value 
at the forefront.

Explicitly connect this flexible method back 
to the models. Have students identify where 
they see each of the partial products in the 
previous model.

When students are comfortable with the 
flexible method, then it is time to bridge to the 
traditional algorithm. 

Continued on next page

  600   140

  150   35

  20 
   +
   5

  3 0  +  7   10       
   +
   4

  1 0  +  4



Copyright©2014 ESC Region 13Back to TOC

Be sure to show how the 185 and 740 
connect back to the flexible method. The 
traditional algorithm takes less space since 
you are putting two of the partial products 
together. 

An explanation like the one below may help 
students see how and why the traditional 
algorithm works. This explanation is broken 
into two parts. The first part is what is 
commonly said in the classroom. The second 
part refocuses the idea from the first part 
to bring in place value. The place value will 
likely make sense to students and make the 
traditional algorithm more understandable.

Commonly said: 5 x 7 is 35. Put down the 5 
and carry the 3.  
Refocused explanation: 5 x 7 is 35. Put the 
5 in the ones place and carry 3 tens, which 
is represented by putting the number 3 in the 
tens column. 

Next, 
Commonly said:  5 x 3 is 15 and 15 + 3 is 18. 
Put down the 18.
Refocused explanation:  5 x 3  is 15 and 3 
more is 18. However, you’ve really multiplied 
5 x 30, which is 150, plus 3 more tens (30), 
which is 180. When you place the 18 into its 
proper position, the location, or place value, 
tells you that 18 is really 180. (The 8 is in the 
tens place, which is 80, and the 1 is in the 
hundreds place, which is 100.)

When 18 is placed next to the 5 in the ones 
place, the number  

Continued on next page
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becomes 185. Now make the connection back 
to the flexible algorithm. The 35 and the 150 
have come together to make 185 all in one 
step. 

Next, 
Commonly said:  Put down a place holder 
of zero, then multiply 2 x 7, which is 14. Put 
down the 4 and carry the 1.
Refocused explanation: What this really 
means is that 20 x 7 is 140. When you put 
down the 4, the place holder of zero helps to 
identify that the 4 is in the tens place and is 
really 40. When you carry the one it is really 
100.

Next:
Commonly said: 2 x 3 is 6, plus 1 is 7. Put 
down the 7. 
Should be explained:
2 x 3 is really 20 x 30. 20 x 30 is 600 and 1 
more hundred is 700. When the 7 is placed in 
the proper location, the place value tells you 
that it is really 700. 
Next, add to find the sum.

Make the connection back to the flexible 
algorithm. The 140 and the 600 have come 
together to make 740 all in one step. 

For the equations portion of this SE, students may be asked to write an equation that describes the 
array or the area model that they created. The factors are the length and width of the rectangle, and the 
product is the area. According to TEA, this complements the development of the understanding of area 
formulas in 4.5C and 4.5D.
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4.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations and decimal 
sums and differences in order to solve problems with efficiency and accuracy. The 
student is expected to:

4.4D use strategies and algorithms, including the standard algorithm, to multiply up 
to a four-digit number by a one-digit number and to multiply a two-digit number by 
a two-digit number. Strategies may include mental math, partial products, and the 
commutative, associative, and distributive properties. (RC2, Supporting Standard)

Students in 4th grade are required to multiply two-digit numbers by two-digit numbers and up to four-digit 
by one-digit numbers. They are to use strategies such as

• mental math
• partial products
• commutative property
• associative property
• distributive property

Example/Activity
Strategies for Multiplying Two-Digit Numbers by One-Digit Numbers

Strategy Examples
Mental Math
Mental math may be used 
when the numbers being 
multiplied are “simple” 
numbers or when students 
can do them in their heads. 

40 × 16
Students may be able to multiply 40 x 10 and 40 × 6 in their heads 
and then add the products to get 640.

1,001 × 5
Students may be able to multiply 1,000 by 5 and then add 5 to get 
5,005.

Partial Products
Partial products lends 
themselves to the standard 
algorithm, but provide a 
scaffold for students that is 
built on place value.

In the first example, 8 was 
multiplied by 1000, then 
200, then 20, and then 7. 
When you use the expanded 
form of the number, you can 
multiply in any order and 
arrive at a correct solution. 
To prepare students for 
the traditional algorithm, it 
is also wise to have them 
practice multiplying in the 
reverse order (e.g., ones, 
then tens, then hundreds, 
then thousands).

                          

                                              

    60 + 3
 x 20 + 8
         24
       480
         60
+   1200
     1764

Write 1,237 in expanded 
notation.
 
Multiply 1000 × 8.
Multiply 200 × 8.
Multiply 30 × 8.
Multiply 7 × 8.

Write the numbers in 
expanded notation.
Multiply 8 × 3.
Multiply 8 × 60.
Multiply 20 × 3.
Multiply 20 × 60.

Continued on next page

1237
 x   8

    63
 x 28



Copyright©2014 ESC Region 13Back to TOC

Commutative Property
The formal definition of the 
commutative property is:

a × b = b × a
This means that the order in 
which numbers are multiplied 
does not matter. The product 
is still the same. This means 
that 3 × 4 = 4 × 3. 

Note: Do not try to formally 
teach the commutative 
property as a method of 
solving problems. Students 
will naturally use the 
property. It is not necessary 
that they know the formal 
name of the property, 
although telling them its 
name is certainly fine. When 
you observe students using 
the commutative property, 
ask them to share their 
strategy with the class. 
After hearing it from several 
students, they will begin 
to pick up on it and use it 
themselves.

Using the example of 63 × 28 again, suppose a student struggles 
to remember his 8s when the 8 is the first number in the number 
sentence. Instead of having to multiply 8 × 3 and 8 × 60, he can 
think of the facts as 3 × 8 and 60 × 8, which may come easier to 
him.

Associative Property
The formal definition of the 
associative property is 
(a × b) × c = a × (b × c).
This means that, when all 
the numbers are multiplied 
together, the order in which 
they are multiplied does not 
matter. 

Note: Students will probably 
discover this property as 
they work problems using 
different methods. It is not 
necessary that they

Suppose a student is given the problem 25 × 36. Since the problem 
includes multiplying by 25, the student thinks that she might be 
able to do it using mental math. She needs to get it in a form 
where she can think about the problem. This is one way to use the 
associative property:

25 × (6 × 6)
(25 × 6) × 6

150 × 6
900

Continued on next page
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know the formal name 
of the property, although 
telling them its name is 
certainly fine. When you 
observe students using the 
associative property, ask 
them to share their strategy 
with the class. After hearing 
it from several students, they 
will begin to pick up on it and 
use it themselves.
Distributive Property
The formal definition of the 
distributive property is:
a x (b + c) = (a x b) + (a x c)
This means that when a 
number is multiplied by 
numbers that are added or 
subtracted, you can either 

1.  do the addition or 
subtraction first and 
then multiply, or

2.  multiply each one 
of the added or 
subtracted numbers 
first, and then add.

Most adults can do this 
in their heads without 
knowing they are using the 
distributive property. 
Partial products work 
because of the distributive 
property. 

Note: Do not try to formally 
teach the distributive 
property as a method of 
solving problems. Students 
will naturally use the 
property. It is not necessary 
that they know the formal 
name of the property, 
although telling them its 
name is certainly fine. When 
you observe students using 
the distributive property, ask 
them to share their strategy 
with the class. After hearing 
it from several students, they 
will begin to pick up on it and 
use it themselves.

Note: Students may choose to expand the 1,250 in a different way 
than is shown in the example. They may choose to write it in full 
expanded form: 1,000 + 200 + 50. They may also write it 1,000 
+ 250. However they expand the number is fine as long as the 
expansion equals 1,250 and students multiply the 5 by all parts of 
the expansion.

 

1,250 × 5 = (1,200 + 50) × 5

     = (1,200 × 5) + (50 × 5)

     = 6,000 + 250

     = 6,250

Expand 1,250.

Distribute the 5 to the 
1,200 and the 50.

Multiply and add.



Copyright©2014 ESC Region 13Back to TOC

4.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations and decimal 
sums and differences in order to solve problems with efficiency and accuracy. The 
student is expected to:

4.4E represent the quotient of up to a four-digit whole number divided by a one-digit 
whole number using arrays, area models, or equations. (RC2, Supporting Standard)

For 4.4E students explore division using three different models:
• arrays
• area models
• equations

Students are working with only four-digit by one-digit division.

For the equations portion of this Student Expectation (SE), students may be asked to write an equation 
that describes the array or the area model that they created. The dividend is the area of the model; the 
length and width are the divisor and quotient. 

Example/Activity
Arrays

Arrays will be complicated for students if they have not used manipulatives, such as base ten blocks, to 
study multiplication. If you are certain that students have not had exposure to multiplication with base 
ten blocks, spend some time with multiplication before moving to division.

We will use the example 296 ÷ 8. 

To make an array for division, begin by analyzing the numbers. We have to use the base ten blocks 
to make an array with an area of 296 (296 is the dividend). The array can be made using 8 rows or 8 
columns (8 is the divisor).  For this example we will use 8 rows. Set the ten longs up in groups of 8, one 
on top of the other, until no more groups of 8 longs can be made.

This gives us 240 and leaves 56. Add groups of 8 units (vertically) until you reach a total of 56.

Continued on next page
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Now read the answer across the top of the figure.

The dividend is 296, the divisor is 8, and 37 is the quotient. The numbers in the example are very large 
for using base ten blocks. Practice with smaller numbers, and be sure the problems do not have a 
remainder. Once students are comfortable with this, move on to work with area models.

Area Models
Area models are very similar to arrays but have much less detail. The thought process is the same as 
with arrays, so only the picture of the area model is shown here. Notice how easy it is to understand 
the thought process that went into creating the model. When students draw their models, it will be much 
easier for you to understand their thinking, too.

Equations
For the equations portion of this SE, students should be able to use an array or area model to identify 
the following parts of the diagrams:

• Dividend = area of the model
• Divisor = length or width of the model
• Quotient = width or length of the model
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4.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations and decimal 
sums and differences in order to solve problems with efficiency and accuracy. The 
student is expected to:

4.4F use strategies and algorithms, including the standard algorithm, to divide up to a 
four-digit dividend by a one-digit divisor. (RC2, Supporting Standard)
Long division is often a long process to teach and a long process to learn. This Student Expectation (SE) 
focuses on dividing four-digit numbers by one-digit numbers using different strategies and algorithms, 
including 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 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, and so on. 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 rather than “divide, multiply, subtract, bring down.”

Continued on next page
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Example Discussion
Partial Quotients

As you and your students talk through this 
method, it may be helpful to draw the cartons, 
as seen below, and put the number of cookies 
in each box as they go. Upon completion of the 
problem students will see the 182 cookies in each 
carton.

After students are comfortable with this method, 
you can begin the transition to the traditional 
algorithm.

The first example uses partial quotients. This is a 
great method for introducing long division. Since 
most students have difficulty figuring out the 
largest number that will divide into the dividend, 
they get stuck. Putting the numbers into context 
will help. Contextual situations help students keep 
track of what they are doing. They will be able to 
hear and see the division occurring!
Sample context:
There are 1,456 cookies that need to be 
distributed evenly into 8 cartons. How many 
cookies will be put into each carton?  
Use language similar to this:
Can I put 1,000 cookies in each carton? (No.) 
Why?
Can I put 500? (No.) Why?
Can I put 200? (No.) Why?
Can I put 100? (Yes.) 
If I put 100 cookies in each carton, how many will I 
have used? Count by 100 to find out. (800)
How many cookies do I have left to be distributed? 
How can I find out? (Subtract 800 from 1,456.)
There are 656 cookies left. Can I put another 100 
into the cartons? (No.) Why?
Can I put 50? (Yes.)
When I put 50 cookies into each of the 8 cartons, 
how many cookies will I use? Count by 50s to find 
out. (400) 
How many cookies do I have left to be distributed? 
How can I find out? (Subtract 400 from 656.)
Now I have 256 cookies left to distribute. 
Can I put 50 more in each carton? (No.) Why?
Can I put 20 more in each carton? (Yes.) 
How many cookies did I use? Count by 20’s to find 
out. (160)
How many cookies do I have left to distribute? 
(Subtract 160 from 256.)
Now I have 96 cookies to distribute.
How many do you think I should put on each 
plate? 10? Why? (Students will easily know that 
10 x 8 is 80.)
Put 10 on each mat. How many cookies did we 
use? (80)
How many cookies do I have left to distribute? 
(Subtract 80 from 96.)
Now I have 16 cookies left to distribute. Can 
anyone tell me how many I should put in each 
carton? (2) Put 2 cookies on each mat. 
Next, calculate to see how many cookies would be 
in each carton. 

Continued on next page
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This is another example that is quite similar to 
the example above. When students are allowed 
to divide out smaller numbers, the work may be 
longer, but it’s often more accurate and faster. 
Plus it helps scared math students get started. 
This last reason is the best reason of all.

Remember to put the numbers into a contextual 
situation. This helps students keep track of what 
they are doing.

Bridge to the Traditional Algorithm The goal is to find the largest number that will 
divide into the dividend. 

First 1,000 groups of 6 are subtracted.

Then 300 groups of 6 are subtracted.

Then 50 groups of 6 are subtracted.

Then 6 groups of 6 are subtracted, leaving no 
more groups of 6. The 2 that are left are the 
remainder. They are the leftovers when all the 
groups are subtracted.  

Traditional Algorithm

6 8138
1356

−	  6
	  	  	  21
−	  18
	  	  	  33
−	  30
	  	  	  	  	  	  38
	  	  	  −36
	  	  	  	  	  	  	  	  2	  

The traditional algorithm mirrors the bridge to 
the tradition algorithm shown above. The only 
difference is that instead of showing 6 × 1,000 as 
6,000, it is shown as 6. This is a shorthand way 
to write 8,000 – 6,000, which is often confusing 
to students, as they forget that the 6 really means 
6,000. 
The second difference between the two algorithms 
is that the bridge does not require students 
to “bring down” numbers. The bringing down 
happens when the groups are subtracted, so that 
there is actually no "bringing down" at all. With 
the traditional algorithm, the “bringing down” 
accomplishes the same goal as subtracting the 
group from what’s left. 
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4.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations and decimal 
sums and differences in order to solve problems with efficiency and accuracy. The 
student is expected to:

4.4G round to the nearest 10, 100, or 1000 or use compatible numbers to estimate 
solutions involving whole numbers. (RC2, Supporting Standard)
The focus of 4.4G is estimation. The methods used to estimate are rounding and compatible numbers. 
See 3.2C for a thorough discussion of rounding. 

Note: Students may come up with different estimates after rounding or using compatible numbers. This is 
perfectly acceptable, except when students are specifically told what place to round the number to.

Example/Activity
According to Van de Walle (pp. 195, 2014), “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 costs only 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. 
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!

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.

26 + 78
26 is close to a friendly 25.

78 is almost 80.
25 and 80 are 105.

The sum of 26 and 78 is about 105. 
Although the process for rounding was not a part of the thinking in the first example, we just happened 
to use friendly numbers that could also be considered “rounded.”
It is important to remember that when estimating, or when using compatible numbers, there can be more 
than one good estimate for each example.
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 estimate 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. 



Copyright©2014 ESC Region 13Back to TOC

4.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations and decimal 
sums and differences in order to solve problems with efficiency and accuracy. The 
student is expected to:

4.4H solve with fluency one- and two-step problems involving multiplication and 
division, including interpreting remainders. (RC2, Readiness Standard)
4.4H states that students should be fluent in solving both one-step and two-step problems that involve 
multiplication and division. The division problems should include interpretation of remainders. Just 
because the SE talks about fluency does not mean that the problems should be bare numbers. Students 
should be able to read a word problem, figure out whether they should multiply or divide and then answer 
the question that the problem is asking. 
Fluency is defined in the state standards as skill in carrying out procedures flexibly, accurately, efficiently, 
and appropriately.
The Student Expectation (SE) does not restrict students to the standard algorithm. In 4th grade, they 
have used mental math, partial products, and the properties of operations (commutative, associative, and 
distributive) along with the standard algorithm and its variations. So all these methods are acceptable as 
long as the student is flexible, accurate, and efficient and can apply the methods appropriately.

Note: Students who have learned math in other countries may have different methods to solve problems. 
As long as they get the problems correct, that is okay. You might consider having them show their 
methods to the rest of the class, as their method might make more sense to someone in your class who 
is struggling. This is a great way to show off the multiculturalism that is so wonderfully prevalent in Texas 
and make students who may look or sound different feel welcome and valued.

When students solve real-world problems, they often do not know what to do with the remainder. 
According to Van de Walle (p. 113, 2014), remainders in real-world problems may need to be handled in 
one of the following ways:

•  The remainder may need to be discarded which leaves the dividend as the answer. 
 Ex. The milk carton contains 30 ounces of milk. How many 8 ounce glasses can be poured? 
 3 glasses

• The remainder can “force” the answer to up to the next whole number.
 Ex. The van can hold only 6 people. How many trips does the van need to make to take all 25   
 people to the airport? 5 trips

• The answer may be rounded to provide an approximate result.
 Ex. There are 50 cookies on the tray and 16 children at the scout meeting. About how many    
 cookies will each student get? about 3 cookies each

• An exact answer may be needed. 
 Ex. The troop leader had 25 fun-size candy bars and 14 scouts. He wants each student to have                
           two candy bars. Does he have enough candy bars for each scout? If not, how many does he need  
           to buy? He has enough for 11 scouts to get 2 candy bars. This leaves 3 students with one candy  
           bar. So he needs to buy 3 more.

• The remainder may be needed to create an exact answer using a fraction.
 Ex. The milk carton contains 30 ounces of milk. How many 8 ounce glasses can you fill? 

            36
8

 glasses
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Strand 3:  Algebraic Reasoning
4.5 Algebraic reasoning. The student applies mathematical process standards to 
develop concepts of expressions and equations. The student is expected to:

4.5A represent multi-step problems involving the four operations with whole numbers 
using strip diagrams and 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 multistep problems than there ever has been. In 4.5A, 
students are not merely solving a problem. They are writing an equation or drawing a strip diagram that 
represents the problem. They also use variables to stand for the unknown quantity.

This Student Expectation (SE) is going to be a tremendous help to you and the interventionists at your 
school in understanding how a student approaches problem solving. From the way they create their strip 
diagram and their equation, you should be able to see whether they have a basic understanding of the 
arithmetic operations and where they make their mistakes in solving multistep problems.

Example/Activity
Strip diagrams

Strip diagrams are a kind of pictorial model that tells the math story in the problem. They are a scaffold 
to writing equations. Just as there are different ways to solve problems, there are many different ways to 
draw strip models to fit a problem.
As students draw strip diagrams that match the story and examine each other’s strip diagrams, they 
begin to understand the operations more clearly. When labels are words that are meaningful to the 
problem situation, the diagram also helps students see that another step is necessary to fully solve the 
problem.

Equations
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 using and drawing strip diagrams to writing equations. One 
scaffold you can use is to have students write labels into the equations along with the numbers. Students 
can also write the equations using only 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 each and the eye patches cost $3 each. 
How much will the bandanas and eye patches cost?

This problem is a fairly typical multistep 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. 

Continued on next page
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Using Strip Diagrams and Equations to Solve a Multistep Problem
Explanation Model
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.

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

total people × $3 + total people × $2 = total cost

Here are two more versions of the strip diagram. 
Both of them combine the two strips from above 
into one strip that can be used to write one 
equation. 

For the first strip, the equation has been written 
in two steps. First the equation was written using 
words for some of the numbers. Next, the number 
of people has been substituted for the word people 
in the equation. 

The second strip does not assume that the number 
of teachers and number of students have been 
added yet. First the equation was written using 
words for some of the numbers. Next, the number 
of teachers and students has been substituted into 
the equation. 

(people × $3) + (people × $2) = total cost
(682 × $3) + (682 × $2) = C

 (teachers + students) × $3 + (teachers + students × $2) 
= total cost

(657 + 25) × $3 + (657 + 25 × $2) = C

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

4.5B represent problems using an input-output table and numerical expressions to 
generate a number pattern that follows a given rule representing the relationship of the 
value in the resulting sequence and their position in the sequence. 
(RC2, Readiness Standard)
This Student Expectation (SE) sounds quite complicated and represents sophisticated mathematics. 
However, the content itself is simply a different way of looking at something that is fairly common for 4th 
grade.
To show mastery of this SE, students have to analyze a problem situation, by creating an input-output 
table in such a way that there is a clear number pattern. Then they write the sequence of numbers that is 
created, being sure they understand the arithmetic that created the sequence. Students may be asked to 
find the value of a term in a certain position in the sequence, such as the 12th term. Using our example, 
this means they would find the number of feet for 12 cats. Students should be able to use the numerical 
relationship they found in the table (× 4) to calculate the 12th term, 12 × 4 = 48. 12 cats have 48 feet.
Continued on next page

657 Students 25 Teachers

682 people in all

682 eye patches x $3 682 bandanas x $2
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# of people x $3/eye patch  # people x $2/bandana

Cost of Pirate Gear

(teachers + students) x  
$3/eye patch

(teachers + students) x  
$2/bandana

Cost of Pirate Gear
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Example/Activity
We will use a simple example to demonstrate what is expected from this SE. The table below shows the 
number of feet depending on the number of cats trying to bother you while you’re reading. (Cat owners will 
understand this.) The given rule in this case is demonstrated using a real-world example of cats and their 
feet. Using a real-world example will make this abstract concept more understandable to 4th graders.

Number of Cats Number of Feet
0 0
1 4
2 8
3 12
4 16

This table is an input-output table. The input is the number of cats. The output is the number of feet. 
Notice that the numbers that were used in the input are sequential and start with 0. This is essential for 
figuring out the pattern that exists between the numbers. Some students may want to skip around when 
writing inputs. Don’t let them do it.

Now the input-output table has been changed. A column has been added in the middle to show 
the numerical relationship between the number of cats and the number of feet. This table contains 
everything that the SE asks for.

Number of Cats Numerical Relationship Number of Feet
0 0 × 4 0
1 1 × 4 4
2 2 × 4 8
3 3 × 4 12
4 4 x 4 16

When sequences are written, they are written like a list of numbers. 

4, 8, 12, 16, …

This is the sequence generated by the table above. Notice that the 0 is left out. This is very important! 
The sequence starts with the output that is created using an input of 1. 1 is the position number for 4. 2 
is the position number for 8, etc.

Here is a different view of the sequence.

4, 8, 12, 16, ...
  

                                                                1 x 4  2 x 4  3 x 4  4 x 4

This view of the sequence shows how each number in the sequence is generated using its position in the 
sequence.
Caution! It is very important that class discussions center on the patterns in the table and the patterns in 
the sequence. However, students are probably going to confuse two patterns. 

Sequence

Position Number

Continued on next page
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Number of Cats Numerical Relationship Number of Feet
0 0 × 4 0
1 1 × 4 4
2 2 × 4 8
3 3 × 4 12
4 4 x 4 16

The pattern that is the focus of this SE is the pattern shown by the blue arrows. It is the pattern that 
connects the input with the output. In other words, it’s the pattern that you do to the input that generates 
the output. Using the words of the SE, it is “a given rule representing the relationship of the value in the 
resulting sequence and its position in the sequence.”
The given rule is ×4. The number of cats is the position number starting with 1. The number of feet is the 
value in the resulting sequence.
The confusing thing is that there is a pattern that is vertical also. It is the pattern +4, and it is in the 
number of feet column. This vertical pattern connects one output to another output. Students should 
NOT focus on this pattern! The focus should be on the pattern that connects an input to an output. This 
is critical!

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

4.5C use models to determine the formulas for the perimeter of a rectangle  
(l + w + l + w or 2l + 2w), including the special form for perimeter of a square (4s) and 
the area of a rectangle (l × w).
For this Student Expectation (SE) students are going to find the area and perimeter of rectangles using 
models that help them create formulas. Traditionally students have confused how to calculate area with 
how to calculate perimeter. Notice the words that were used–“how to calculate area” and “how to calculate 
perimeter.” It is not uncommon for a student to know the difference between area and perimeter but still 
to mix up the calculations for the two. Using the model and matching the calculation to the model will help 
students avoid the mix-ups.

Example/Activity
Students in 3rd grade understand perimeter through counting the sides of the squares on the edge of 
the rectangle. They find area by multiplying the rows by the columns. This SE moves students beyond 
the calculations to writing the numerical expressions for the calculations. The numerical expressions are 
the formulas.     
 6 

6

4 4

Continued on next page
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The perimeter for this rectangle can be found using these formulas:

l + w + l + w
 6 + 4 + 6 + 4  

or
2l + 2w

  (2 × 6) + (2 × 4) 

You may have to guide students to see that the two 6’s that are added may be written using 
multiplication. The same is true for the two 4’s.

Area of the rectangle can be found using this formula:

l x w
4 rows × 6 columns

or 
6 × 4 = 24 square units

Be sure that students connect models of squares with the formulas for squares too.
             3

3
Area: 

l x w
3 rows × 3 columns = 9 squares

or
s x s

3 × 3 = 9 square units

Perimeter:           
 3 + 3 + 3 + 3 = 12 units

or
4s 

4 x 3 = 12 units
When working with models such as the one above, ask students to verbally explain what they are doing 
to find the perimeter. As they explain that they are adding the sides, lead them to understand that they 
are actually adding 2 lengths and 2 widths (l + w + l + w). Ask whether anyone did it differently. Is there 
another way to find the answer? Hopefully at least one student will say that they multiplied the length 
times 2 since there were two lengths and multiplied the width times 2 since there were two widths, and 
then added them together. Help them to notate what they just said as (2l + 2w). 
Use student discussions and language to lead into why the formulas are written as they are. This is very 
helpful when assisting students in making sense of the formulas.

33
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4.5 Algebraic reasoning. The student applies mathematical process standards to 
develop concepts of expressions and equations. The student is expected to:

4.5D solve problems related to perimeter and area of rectangles where dimensions are 
whole numbers. (RC3, Readiness Standard)
For this Student Expectation (SE), students solve perimeter and area problems. The dimensions of the 
problems should be whole numbers. Although the SE does not specify the use of units, students should 
write correct units on each problem. 

Example/Activity
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 
area? How do I calculate it?”

•  Have students tell whether a problem is asking for area or perimeter without asking them to do the 
calculation.

•  Give students a figure and numerical expressions that calculate both perimeter and area. Have 
them tell which expression will find area and which will find perimeter.

•  Have students generate their own area and perimeter problems. They can then exchange with a 
partner and solve. (Do not allow students to label the problems as perimeter or area.)
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Strand 4:  Geometry and Measurment
4.6 Geometry and measurement. The student applies mathematical process standards 
to analyze geometric attributes in order to develop generalizations about their 
properties. The student is expected to:

4.6A identify points, lines, line segments, rays, angles, and perpendicular and parallel 
lines. (RC3, Supporting Standard)

Formal geometry can be thought of as a way to categorize and make abstract characteristics of figures in 
the real world. This Student Expectation (SE) typifies this. In 4.6A, students begin to give formal geometric 
names to characteristics of figures (2D and 3D) that they have encountered their whole lives. Through this 
SE, students begin to see the world through geometric eyes. 
According to TEA, this SE should be coupled with the concrete and pictorial models from 4.1D. In other 
words, students are to find points, lines, line segments, rays, angles, parallel lines, and perpendicular lines 
in concrete and pictorial models.

Example/Activity
This explanation is going to balance formal geometry definitions with real-world models. The SE does 
not say that students need to know the formal geometric definitions. However, some details are included 
for your own content knowledge.

Points: The word “point” is difficult to define. However, it is simple to understand. Start with the 
understanding that the tip of a pencil is a point, or the spot on the corner of a box of tissues is a point. To 
label a point, use a capital letter, like this—A. If several points are named on the same figure, they each 
need a different name.

Thinking about it in formal geometric terms, a point is a location. It has no width, length, or depth.
Lines and Line Segments:  Although a line is difficult to define, a line segment is not. A line is specified 
by two points, including all the points in between the two points and extending beyond the two points. 
A line segment is any two of those points and the points in between them.

A line segment is shown in purple on the tissue box. The line segment       begins and ends with the 
points at the vertices on the box. To write the name of the segment, write the endpoints together and 
draw a line segment over them like this:      . There is no need to put the points on the line segment 
above the letters. The order that the points are written does not matter. 

A
point

A

B

C

D
AB

AB

Continued on next page
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Sometimes in a real-world context, this is called a line. It’s not wrong, but it’s not as right as it could be.
A line, CD

! "#
, is shown in green on the tissue box, sort of. Actually a line goes on forever and ever in two 

directions. So it can’t be contained on a tissue box or really on any other physical object. (Another real-
world picture that is often called a line is one rail of a railroad track. While it doesn’t go on forever, if you 
stand by a railroad track and look both ways, it seems to the human brain that it is going on forever.) 
Going back to the tissue box, the line is denoted by the arrows on both ends of CD

! "#
. This is how we show 

a line in a drawn geometric figure. To name a line, choose any two points on the line, write the endpoints 
next to each other, and draw a line above them like this:  CD

! "#
. Be sure to use the arrows to distinguish it 

from a line segment. The order that the points are written does not matter.

Ray:  A ray is a part of a line. It has one endpoint but goes forever and ever in the other direction. For a 
real-world example, think about a laser pointer. The beam starts at the bulb (that’s the point) and then 
shoots out in one direction (that’s the “forever and ever in the other direction” part). 

To name a ray, you need two points:  the endpoint and any other point on the ray. This ray is called XY
! "!

.   
The endpoint, X, is listed first, and then the other point. Note that XY

! "!
 is not the same figure as YX

! "!
.

Angles:  Angles are two rays that share the same endpoint. They are named by putting the shared 
endpoint (called the vertex of the angle) in between two points, one point on each ray. A symbol for 
angle is placed in front of the three letters. For example, this figure shows two rays that share endpoint 
A. The two rays make          . Point A is written in between points C and B because it is the vertex of the 
angle.

Parallel Lines:  Parallel lines are two lines that are in the same plane (not a 4th grade vocabulary word) 
but that never intersect. Intersect is not an official vocabulary word for 4th grade. However, you will 
need to use it when discussing parallel and perpendicular lines. Intersect means “to cross.” When lines 
intersect each other, they cross each other at a point (which is a 4th grade vocabulary word).

AB
! "#

 and CD
! "#

 are parallel lines. They never intersect. 

There is a symbol that can be used to show parallel lines that looks like parallel lines. Here is what is 
looks like: AB

! "#
 ll CD
! "#

. On a geometric figure, parallel lines may have little arrows on them to show they 
are parallel, as shown in black above.

X

Y

A
B

C

D

∠CAB

Continued on next page
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Examine the blue line. Although the blue line appears to intersect AB
! "#

 and CD
! "#

 in this two-dimensional 
figure, if this were a three-dimensional tissue box that you were holding in your hand, it would not 
intersect the lines because the blue line is actually at the back of the tissue box and therefore not in the 
same plane as the other lines. Because the blue line is in a different plane it cannot intersect AB

! "#
 and CD

! "#
 

and, therefore, cannot be perpendicular to them. The blue line is called a skew line. When you discuss 
parallel and perpendicular lines with students, be sure to say that the lines must be in the same plane. 
Please note that students do not have to know the term skew lines in 4th grade. However, it is important 
that they understand that not all lines that do not intersect are parallel. 

Real-world examples of parallel lines are railroad tracks or the double yellow line between traffic lanes.

Note: We can also talk about segments being parallel or a line and a segment being parallel. There is no 
need to limit discussion of parallel to lines only.

Perpendicular Lines: Perpendicular lines are lines that make a right angle when they intersect. (In 4.6C 
students study right angles.)

AB
! "#

 and BD
! "#

intersect each other at a right angle, although they don’t appear to be right angles on this 
two-dimensional drawing. If you were holding the tissue box in your hand, the lines would intersect at a 
right angle. See the right angle mark shown in red? On a drawn figure, a right angle will be marked with 
a right angle like this one.

Note: We can also talk about segments being perpendicular or a line and a segment. There is no need 
to limit discussion of perpendicular to lines only.

There is a symbol that can be used to show perpendicular lines that looks like an upside down T. Here is 

what it looks like: AB
! "#

⊥BD
! "#

.   

While it is nice to have geometric solids to study, there are plenty of models that contain all of these 
geometric figures in your classroom and on the playground. Find the geometry in real life and let the 
students take pictures of it. Then they can share the geometry that they saw. What a great way to 
change students’ view of the world!

A
B

C
D
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4.6 Geometry and measurement. The student applies mathematical process standards 
to analyze geometric attributes in order to develop generalizations about their 
properties. The student is expected to:

4.6B identify and draw one or more lines of symmetry, if they exist, for a two-
dimensional figure. (RC3, Supporting Standard)
Fold a piece of paper in half so that the edges match up exactly. Now open the paper. The fold is the 
line of symmetry. A line of symmetry is an imaginary line where you could fold the image and have both 
halves match exactly. Another name for the line of symmetry is the line of reflection. It is called the line of 
reflection because the two halves of the figure are reflections of each other, or mirror images.

Example/Activity
Here are some examples and non-examples of lines of symmetry.

Symmetry can also be thought of as “a mirror image.” The green lines are lines of symmetry or lines of 
reflection. If this rectangle is folded on either of the green lines, the halves of the rectangle would match 
exactly creating mirror images. The red lines are NOT lines of symmetry. If this rectangle is folded on the 
red lines, the two halves of the rectangle will not match up.

4.6 Geometry and measurement. The student applies mathematical process standards 
to analyze geometric attributes in order to develop generalizations about their 
properties. The student is expected to:

4.6C apply knowledge of right angles to identify acute, right, and obtuse triangles. 
(RC3, Supporting Standard)
Students formally learn to measure angles in 4.7C and 4.7D. However, many students will know what a 
right angle is by its shape. They may say “a right angle is a corner.” Student Expectation (SE) 4.6C works 
from students’ natural understanding of right angles to define acute and obtuse angles.

Example/Activity
This sheet of notebook paper contains many right angles, some of which are shown below.

Continued on next page
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Acute Angle Right Angle Obtuse Angle
Acute angles are angles that are 
smaller than 90°, so they are 
more “closed” than a right angle.

Right angles are angles that 
measure 90°.

Obtuse angles are angles that 
are larger than 90°, so they are 
more “open” than a right angle.

There are many examples of acute, right, and obtuse angles in your classroom and on the playground. 
Take a geometry walk and let your students find them!

4.6 Geometry and measurement. The student applies mathematical process standards 
to analyze geometric attributes in order to develop generalizations about their 
properties. The student is expected to:

4.6D classify two-dimensional figures based on the presence or absence of parallel or 
perpendicular lines or the presence or absence of angles of a specified size.  
(RC3, Readiness Standard)
Classify-determine the name of a figure based on its attributes or defining characteristics. For 4.6D, 
students will determine the names of figures based on whether they have parallel or perpendicular lines 
or if they have angles of a specified size. When talking about quadrilaterals, the “specified size” that 
the Student Expectation (SE) is talking about is typically a right angle. When talking about triangles, the 
“specified size” that the SE is talking about is typically whether the triangle contains a right angle, or an 
obtuse angle or whether all the angles are acute.

Example/Activity
Attributes of Two-Dimensional Figures

Name of Figure Diagram Defining Characteristics

triangle

Right triangles are triangles that have a right 
angle, which means that the sides that form 
the right angle are perpendicular.

Obtuse triangles are triangles that have 
one obtuse angle. The other two angles are 
acute.

Acute triangles are triangles that have only 
acute angles.

rectangle
and

square

Rectangles and squares have four right 
angles. This means that the sides are 
perpendicular to each other.

Rectangles and squares have two pairs of 
parallel sides that are opposite each other.

Continued on next page
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rhombus

All four sides of a rhombus have the same 
length. The opposite angles on a rhombus 
form a pattern. There are two acute angles 
opposite each other and two obtuse angles 
opposite each other, or all the angles are 
right. Opposite angles of a rhombus have 
equal measure.
If all the angles are right, then the rhombus 
can also be called a square.

Rhombi have two pairs of parallel sides that 
are opposite each other. 

parallelogram

Parallelograms have two pairs of parallel 
sides that are opposite each other.

The opposite angles of a parallelogram 
form a pattern. There are two acute angles 
opposite each other and two obtuse angles 
opposite each other, or all the angles are 
right. If all the angles are right, then the 
rhombus can also be called a rectangle.

trapezoid

Trapezoids have only one pair of parallel 
sides.

Sometimes one of the legs will be 
perpendicular to the parallel sides, but not 
always.

Here is another view of the relationships between the sides and angles of quadrilaterals.
See the diagram on the next page.

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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4.7 Geometry and measurement. The student applies mathematical process standards 
to solve problems involving angles less than or equal to 180 degrees. The student is 
expected to:

4.7A illustrate the measure of an angle as the part of a circle whose center is at the 
vertex of the angle that is “cut out” by the rays of the angle. Angle measures are 
limited to whole numbers.

4.7B illustrate degrees as the units used to measure an angle, where 1/360 of any 
circle is one degree and an angle that “cuts” n/360 out of any circle whose center is 
at the angle’s vertex has a measure of n degrees. Angle measures are limited to whole 
numbers.
4.7A and B are included in the TEKS to help students understand where angle measure comes from. 
These Student Expectations (SEs) connect circles to angles and then the 360° that are in a circle to the 
numerical measures of angles.
4.7A focuses on helping students see the angles that are created by the vertex of a circle and two points 
that are on the circle itself. They cut out a wedge or a “piece of pie” to illustrate the angle. 
4.7B narrows the focus of this study to the measures of the angles that are cut out. The measures are 
found by comparing the wedge that is cut out to the whole circle. The wedge is a fractional part of the 
circle, just like when students used fraction circles to study fractions. Instead of thinking about the wedge 
as 1 out of 5 or 6 parts, students will think of the wedge as a part of 360 degrees.

Example/Activity
The first thing you need to decide is what models for circles you are going to use. You can have students 
use compasses and draw the circles. You can provide circles that are copied. You can provide lots of 
paper plates. If you use paper circles, students will need to cut the circles out. You can also use fraction 
circles if you have those available.
The next thing you need to do is find the center of the circle. If you are using paper circles, have students 
fold the circle in half exactly and then open the circle. Then they need to fold it again in a different place. 
The point where the two segments intersect is the center of the circle. Students should put a clear point 
there that is larger than the size of a pencil point. If you are using fraction circles, students should put the 
pieces of the circle together and identify the point.
Once you have circles and their centers, you can begin to cut wedges. Have students cut the circles 
into wedges that are the same sizes. They should not cut different size wedges out of the same circle. 
As a class, you can discuss the size of the wedges that are cut in terms of fractional parts of the circle. 
For example, a student might say, “I cut my circle into 4 equal pieces, so each angle is one-fourth of the 
circle.” Focus on individual wedges rather than on putting several wedges together and the portion of the 
circle that the wedge covers. Students should not focus on the distance between the rays of the angle as 
the distance changes the closer you are to the vertex. Angles are measured in wedges of a circle, not in 
the distance from ray to ray. This should take care of 4.7A.
For 4.7B students need to begin to understand 360°. The fact that a circle is accepted to contain 360° is 
a mathematical convention. The origin of this is not known, but there are several theories about where 
it came from dating as far back to the ancient Greeks and Babylonians. This is an excellent chance for 
students to do some fascinating research.
Whatever the origin, sometime, somewhere, someone decided that circles were going to measure 360°, 
and we have to help students know that and apply it to angle measures. One way to do this is to challenge 
students to use a logical process to cut a circle into 360 wedges. They might cut it into four 90° angles 
and then cut the 90° angles in thirds to make 30° angles. Then the 30° angles can be cut into thirds to get 
10°. The 10° angles could be cut in half to get 5° and then the 5° into 5 wedges. This gives them an idea 
of a degree. If students are using different size circles, it gives the idea that an angle’s measure is based 
on the wedge of circle it covers, not the distance that the rays are apart from each other. 
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4.7 Geometry and measurement. The student applies mathematical process standards 
to solve problems involving angles less than or equal to 180 degrees. The student is 
expected to:

4.7C determine the approximate measures of angles in degrees to the nearest whole 
number using a protractor. (RC3, Readiness Standard)

Now that students have learned what angle measure means from 4.7A and B they will use a protractor to 
measure the angles.

Example/Activity
First, let’s look at the protractor.

The protractor has two scales on it: one that goes from 0 to 180 and the other that goes from 180 to 
0. On some protractors 0° is printed, but not on all of them. Most protractors have a ruler along the 
bottom. While having a ruler can be handy, the ruler often ends up confusing students. Why? Because 
the ruler isn’t part of the protractor, even though it looks like it is.  All protractors that also have a ruler 
have a hole where the vertex of the angle goes. Students should use that hole to help them line up the 
protractor with one of the rays.
Example 1:

This angle is lined up with the 0° on the outside of the protractor. So we will read the outside scale 
on the protractor. Following from 0° on the left around the protractor, the second ray intersects the 
protractor at about 116°. This is an obtuse angle, so 116° seems like a reasonable measure. If we had 
accidentally read the inside of the protractor, we would have gotten a measure of 64°, which means the 
angle is acute. Since our angle is obtuse, we would know that we made a mistake.

Continued on next page



Copyright©2014 ESC Region 13Back to TOC

Example 2:
Students need to read the measure of an angle that has not been lined up with 0° on the protractor.

 
This acute angle has not been lined up in the normal way with the protractor. How do you measure 
it? Read either the inside or outside scale of the protractor. On the outside this angle intersects the 
protractor at 60° and 106°. To find the measure of the angle, find the distance, or number of degrees 
between the two numbers, by subtracting the numbers. 106 – 60 = 46. So the angle is 46°.

4.7 Geometry and measurement. The student applies mathematical process standards 
to solve problems involving angles less than or equal to 180 degrees. The student is 
expected to:

4.7D draw an angle with a given measure. (RC3, Supporting Standard)
4.7D moves beyond measuring angles to creating angles of a given measure.

Example/Activity
Process to draw an angle of a given measure using a protractor:

1.  Draw one of the rays of the angle using a straight edge. Make the ray long enough to fit easily with 
the protractor. Mark the vertex of the angle.

2.  Line up the vertex with the place on the protractor where the vertex goes. In other words, line it up 
with the hole.

3. Rotate the protractor until 0° lines up with one of the rays. Be sure the hole is still over the vertex.
4. What size angle are you creating? Find the two places on the protractor that have that measure.
5.  Are you creating an acute angle or an obtuse one? Choose the place on the protractor that will give 

you the correct size angle. Put a point on the paper near that number.
6. Draw a ray from the vertex through that point.
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4.7 Geometry and measurement. The student applies mathematical process standards 
to solve problems involving angles less than or equal to 180 degrees. The student is 
expected to:

4.7E determine the measure of an unknown angle formed by two non-overlapping 
adjacent angles given one or both angle measures. (RC3, Supporting Standard)
In 4.7E, students add or subtract angle measures to find a missing measure. 
“Two non-overlapping adjacent angles” means two angles that are right next to each other but they don’t 
have any internal points in common. In other words, they touch each so that they share a ray. However 
they do not overlap. Adjacent means next to.

Example/Activity
Adjacent angles are angles that are next to each other, but they do not overlap.

 
         

           is adjacent to          . The two angles share a common ray, DC
! "!

, but they do not share internal 
points.

Just like lengths can be added to get a longer length, angle measures can also be added to get a larger 
angle.  

Students may see a new notation regarding angle measures. Rather than writing out “the measure of 
angle ADC, students may see this written as “m          ." It should be read “the measure of angle ADC.”

Example 1:

Since we know the measures of            and          , and the angles are adjacent, we can add their 
measures to get the measure of           . 

20 + 40 = 60. So the measure of           = 60°.

Note: If we had been given m            = 60°, and m          = 20°, then we could have subtracted to find the 
measure of           .

ADC

ADB

ADB

ADC
CDB

Continued on next page
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Example 2:
 

This example is more of a warning than an example. Look at this picture carefully. Sometimes students 
will want to add 20 + 47 to get 67 and say that m            = 67. Why is this incorrect? Because m            
has not been included. Remember the Student Expectation (SE) says that the angles must be adjacent.        
           and           are not adjacent. They only share a vertex.

4.8 Geometry and measurement. The student applies mathematical process standards 
to select appropriate customary and metric units, strategies, and tools to solve 
problems involving measurement. The student is expected to:

4.8A identify relative sizes of measurement units within the customary and metric 
systems. (RC3, Supporting Standard)
For 4.8A, students use tools to understand the relative sizes of some of the measurement units that are 
in the customary measurement system and the metric measurement system. In the customary system, 
students should work with units of length, capacity, and weight. In the metric system, students should work 
with units of length, capacity, and mass.

What is the purpose of this Student Expectation (SE)? This SE provides a concrete foundation for the 
measurement conversions in 4.8B. 
In this SE, students work with measurement tools, such as rulers, meter sticks, cups, beakers, scales and 
balances, etc., to recognize the relative sizes of the units within each system and how these measurement 
units relate to each other.
Note: Students are NOT mixing metric and customary measures. In other words, they should explore 
metric measures separately from customary measures. 

Example/Activity
This SE provides for systematic exploration of measures. For example, 

•  Students are given a cup measure and a quart measure and asked to find out how they are related. 
Through exploration, students find that there are 4 cups in each quart. They should think of this as 
4 times as many cups as quarts or one-fourth as many quarts as cups.

•  Students are given a meter stick and centimeter cubes. They line up the centimeter cubes along 
the side of the meter stick and count how many centimeter cubes makes a meter. 

CDBADE

ADC BDE

A

C

BE

20°

47°
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4.8 Geometry and measurement. The student applies mathematical process standards 
to select appropriate customary and metric units, strategies, and tools to solve 
problems involving measurement. The student is expected to:

4.8B convert measurements within the same measurement system, customary or 
metric, from a smaller unit into a larger unit or a larger unit into a smaller unit when 
given other equivalent measures represented in a table. (RC3, Supporting Standard)
4.8B is students’ introduction to measurement conversions. For this Student Expectation (SE) students 
work with measurements in a table and convert from one measurement to another. Students will want to 
use their STAAR Reference Materials for this SE.

Example/Activity
For this SE, students will be working with tables, much like they worked with 4.5B. They will need 
to think about the multiplicative relationship between the columns of the table, as conversions are a 
multiplicative relationship, not an additive one. It is likely that you will need to guide them to understand 
this.

Example 1:
Students are given the relationship between feet and yards in a table.

Feet Yards
3 1

They use this to find out how many feet are in a certain number of yards and how many yards are in a 
certain number of feet.
How many feet are in 5 yards?

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.

Feet Yards
3 1
5 ?

Continued on next page
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Be sure that students work with these conversions:

Customary Metric

Length

mile
yard
foot
inch

kilomerter
meter

centimeter
millimeter

Weight/Mass
ton

pound
ounce

kilogram 
gram

milligram

Capacity

gallon
quart
pint
cup

ounce

liter
milliliter

4.8 Geometry and measurement. The student applies mathematical process standards 
to select appropriate customary and metric units, strategies, and tools to solve 
problems involving measurement. The student is expected to:

4.8C solve problems that deal with measurements of length, intervals of time, liquid 
volumes, mass, and money using addition, subtraction, multiplication, or division as 
appropriate. (RC3, Readiness Standard)

This Student Expectation (SE) is a catchall for all manner of measurement problems where students use 
all four operations. Students will solve problems that include:

• length
• intervals of time (which includes elapsed time)
• liquid volume
• mass
• money

Example/Activity
This is an excellent time to reintroduce the idea of a strip diagram from 4.5A. It will help students make 
sense of the problems they are given so they can figure out the correct operation(s) to use. When the 
number sets and operations are chosen carefully, students will have the opportunity to build their fluency 
in operations.
Here are several suggestions:

•  When working on a particular type of measurement problem, always give problems that mix up the 
operations. In other words, do not give a page of length problems where students only have to add. 
Students need to have to think about the operation to use with every problem they are given.

•  Spend some time working with the class and with small groups of struggling students on choosing 
the operations to use to solve the problems. Sometimes students don’t need to solve the problems. 
They need to focus on the choice of operation and why that choice is the correct one.

•  Give problems where there are different ways to solve the problems, and then celebrate the 
different solution methods. This will make your students better problem solvers. 

•   Sometimes make students write the equations that they would use to solve the problems rather 
than showing only the arithmetic to solve the problem. For example, students may need to show 

         10 hours + 3 hours 15 minutes = the amount of time it took to paint the room. This will help students   
           think of their arithmetic as a number sentence, which becomes very important in 5th grade. You  
           can use this to challenge some of your students.

Continued on next page
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•  Elapsed time can be a difficult for students to understand. Try using tools such as a “time ruler” 
to help with the development of this concept. These can be found online or at most educational 
supply stores. 



Copyright©2014 ESC Region 13Back to TOC

Strand 5:  Data Analysis
4.9 Data analysis. The student applies mathematical process standards to solve 
problems by collecting, organizing, displaying, and interpreting data. The student is 
expected to:

4.9A represent data on a frequency table, dot plot, or stem-and-leaf plot marked with 
whole numbers and fractions. (RC4, Readiness Standard)

4.9B solve one- and two-step problems using data in whole number, decimal, and 
fraction form in a frequency table, dot plot, or stem-and-leaf plot.  
(RC4, Supporting Standard)
Students worked with frequency tables, dot plots, pictographs, and bar graphs in 3rd grade. In 4th grade, 
students leave bar graphs behind (although they come back in 5th grade) and continue their work with 
frequency tables and dot plots. In 4th grade, they add stem-and-leaf plots. 

For Student Expectations (SEs) 4.9A and B, students have to collect, organize, display, and interpret data. 
They have to do these four things with three different kinds of displays:

• frequency table
• dot plot
• stem-and-leaf plot

Students should work with data sets that have whole numbers, fractions, and decimals. This provides 
another opportunity for students to build fluency in operations.
Once the data is collected, students need to solve one- and two-step problems using the data.

Example/Activity
Below is an example of the same problem that is displayed using the types of graphs listed in the 
standard. As you read the examples, notice the similarities and differences among the graphs. 

Each of the solutions below solves the following problem:
Mrs. Headley’s 4th grade class surveyed all the 4th 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

Continued on next page
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Examples of Charts
Frequency Table
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 4th Graders
Gummy 
Bears®

Skittles® Sour Patch 
Kids®

Laffy Taffy®

Dot Plot 
Dot plots have a dot or X for each point of 
data. 

Each category of candy is clearly labeled. The dots are 
neatly lined up so that the data is clear.
Kinds of Candy Chosen by 4th Graders
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x

Gummy 
Bears®

Skittles® Sour Patch 
Kids®

Laffy Taffy®

Continued on next page
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Stem-and-Leaf Plot
Stem-and-leaf plots summarize data 
using place value that is shown in the 
data. Notice that the name of each 
category does not appear in the stem-
and-leaf plot, just the numerical data 
itself.

This data included numbers in the tens place. The digits 
in the tens place are 1 and 2. Those numbers make up 
the stem. The leaves are the digits that come after the 
tens place. In this case, they are the numbers in the ones 
place. When you put a stem and a leaf together, you get 
the numbers in the data set. Although this data set does 
not have any repeated numbers, if there were repeated 
numbers, they would be repeated in the leaves. For 
example, if there were two 11’s, then the 1 would have 
been written in the leaf column two times.
Kinds of Candy Chosen by 4th Graders
Stem Leaf
1 1 9
2 2 3

Represented in this set of stem-and-leaf plot are the 
numbers 11, 19, 22, and 23. 
For data that is in mixed numbers, the whole number is 
the stem and the fraction is the leaf. Assume that the 
data below was retrieved from a frequency table.

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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Strand 5:  Personal Financial Literacy
4.10 Personal financial literacy. The student applies mathematical process standards to 
manage one’s financial resources effectively for lifetime financial security.

4.10A distinguish between fixed and variable expenses. (RC4, Supporting Standard)

As more information and ideas become available, updates regarding the Personal 
Financial Literacy standards will be posted on the ESC Region 13 math blog.

Fixed expenses are expenses that do not change from month to month. They include things like the 
rent or mortgage, a car note, etc. Variable expenses are expenses that vary. They include things like 
the electric bill in our hot Texas summers, medical expenses, etc. Sometimes variable expenses can be 
controlled. For instance, if the food budget is running low at the end of the month, a family may choose 
to eat pasta and red sauce without meat, as the meat adds additional cost. They may choose not to buy 
soda or cookies. 

Example/Activity
One way to help students to understand the difference between fixed and variable expenses is to write 
some common expenses on index cards, one expense on each card. Then have students sort them 
according to whether they think the expenses can change from month to month or whether they stay the 
same. You might even approach this with specific items, like soft drinks, and let students decide whether 
the item is a necessity or if its purchase can be deferred.

4.10 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:

4.10B calculate profit for given situation. (RC4, Supporting Standard)
Profit can be difficult for students to understand. This is because students do not necessarily understand 
that a store must buy an item from a company or factory before selling it to a consumer. For students to 
understand profit, they need to understand how money flows through an example.

Example/Activity
HEB grocery stores stocks Rosedale tomatoes grown by the farmers in Rosedale, Texas. The farmers 
in Rosedale are earning a living for their families by selling the tomatoes and possibly other produce as 
well. The farmers don’t just give the tomatoes to HEB. HEB buys the tomatoes from the farmers. Now 
HEB needs to sell the tomatoes. If HEB sells the tomatoes for the same amount it buys them, HEB won’t 
be able to pay to have the employees and the store and for the electricity and other expenses. Plus, 
since HEB is trying to make money, it needs to mark the tomatoes up a little higher than its expenses. 
Therefore, HEB will sell the tomatoes at a higher price than it bought them. After HEB pays the farmers, 
and the electric bill, and the employees, and any other expenses, the amount left over is profit. This is a 
real-world example that students can understand.
To bring the experience even closer to students’ experiences, the class could create a product, calculate 
their expenses, mark the items up, and sell for a profit. Then the profit could be used to purchase 
something for the class. Here is the key, though–the parents of the students can’t fund the cost of 
making the item. The students need to understand that profit is made after the expenses are deducted.
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4.10 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:

4.10C compare the advantages and disadvantages of various savings options.
Americans have many ways of saving money. They can bury it in the backyard, put it in a savings account, 
invest it in a money market account, invest it in retirement accounts, or invest it in the stock market. This 
list is certainly not exhaustive, but it hits on some of the major ways that Americans save money. Each of 
these savings methods has its advantages and disadvantages. This Student Expectation (SE) provides 
the opportunity for students to compare different methods.

Example/Activity
Let’s look at some advantages and disadvantages of each method in order to compare them.

Savings Method Advantages Disadvantages
Bury it in the backyard The money is safe. Only the 

person who buried it knows 
where it is.

It doesn’t earn any extra 
money. The person might forget 
where it is buried. 
It might get water damage and 
be ruined.

Put it in a savings account The money is in a bank and is 
safe. It is insured by the FDIC*
The money earns a little money 
each month.
You can take the money out 
anytime you want or need it.

A savings account earns very 
little interest.

Invest it in a money market 
account

The money is in a bank and is 
safe. It is insured by the FDIC*
The money earns a little money 
each month.
You can take the money out 
any time you want or need it.

A money market account earns 
very little interest, but maybe 
more than a typical savings 
account. 
There might be a minimum 
amount that must be in the 
account.

Invest it in retirement accounts The money is in a bank and is 
safe. It is insured by the FDIC*
Over the course of the years 
toward retirement, the principal 
continues to grow and so does 
the amount of interest earned.
The money is set aside for 
retirement.
Sometimes companies will 
also pay into the retirement 
accounts.
Often you do not have to pay 
tax on money that is put in 
retirement accounts until the 
money is withdrawn.

The money is typically 
unavailable until a certain age 
is reached.
If the money is withdrawn 
before that age is reached, a 
large penalty payment, plus a 
tax payment, is due.

Continued on next page



Copyright©2014 ESC Region 13Back to TOC

Invest it in the stock market Money invested in the stock 
market can have a much higher 
rate of return than any of the 
methods listed above.

There is no guarantee that money 
invested in the stock market 
will make money. It is a risky 
investment. However, for many 
people, it has provided significant 
financial rewards.

*Federal Deposit Insurance Corporation

4.10 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:

4.10D describe how to allocate a weekly allowance among spending, saving, including 
college, and sharing.
This Student Expectation (SE) involves helping students understand how a weekly allowance can be 
divided up for certain purposes. Some students will be familiar with allowances and some will not, 
although they may have a basic understanding of what an allowance is. Allowances are given for different 
purposes in different families. Some families pay children to do chores; some families believe that doing 
chores is part of being in a family, and, thus, students are not paid. Some families require students to save 
up for their school clothes; others believe that it is the parent’s responsibility to clothe the child. Before 
talking about allowance, there probably needs to be a classroom discussion about allowances so that 
each child has a common understanding.

Example/Activity
This Student Expectation (SE) is a precursor to teaching students to budget a monthly income in future 
grades. This SE helps students separate their earnings (allowance) into chunks that have three different 
purposes–spending, saving, and sharing.
The discussions about spending need to revolve around fixed and variable expenses from 4.10A. They 
should also revolve around wants and needs. Students could create an input-output table to follow, for 
example, the growth of savings from week to week, and they could then graph the data. 

4.10 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:

4.10E describe the basic purpose of financial institutions, including keeping money 
safe, borrowing money, and lending. (RC4, Supporting Standard)
Financial institutions have three basic purposes: keeping consumers’ money safe, borrowing money, and 
lending money to consumers.
Money deposited into a bank is insured by the FDIC (Federal Deposit Insurance Corporation). The money 
is safe and belongs to the person who deposited it. Until the 1800s, most currency was actual gold. 
People put actual gold in the bank. Rather than trading the gold from one place to another, banks began 
to issue papers that said how much gold was deposited. People could then use the papers to buy things. 
The papers are now our money. While the actual gold was in the bank, the banks began to borrow from 
each other to make money. 
Banks may borrow money from other banks or the Federal Reserve so that they do not run short of the 
amount of money they are required to hold in reserve. The lending bank or Federal Reserve charges the 
borrowing bank interest, and the borrowing bank lends that money out at a higher rate of interest than it 

Continued on next page
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is being charged. In terms of a family, let’s say a family has two children. One child spends her allowance 
conservatively and the other spends it freely. The Free-Spender wants to buy an expensive video game 
and asks to borrow the money from the parents. The parents say “no,” so the child goes to the sibling who 
saves and asks to borrow the money. The Saver does not have quite enough money and asks the parents 
for a loan. The parents loan the Saver some money and plan to take it out of his/her allowance the next 
week, plus one extra dollar for interest. The Saver loans the money to the Free-Spender and charges the 
Free-Spender two extra dollars for the loan. This way the Free-Spender gets the video game, the Saver 
makes $1, and the parents make $1.
Banks also have the job of lending money to consumers and businesses for different reasons. Sometimes 
the loans are for things that people want, like a new car or a boat. Sometimes the loans are for things that 
people need, like college tuition or a house. When banks lend money to consumers, the consumers pay 
back more to the bank than they borrowed. This is called interest. It is part of the profit that a bank makes. 


