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Strand 1:  Mathematical Process Standards

3.1 Mathematical Process Standards. The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to:
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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 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 anytime, click the                                  button at the bottom of every 

page.
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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 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

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

           (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 the 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 statement (K&S). 
It provides the context for the student 
expectations which 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 third 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 3.1A. 
[Grade Level third grade, Knowledge and 
Skills statement (1), Student Expectation (A)] 
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3.1 Mathematical Process Standards. The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to:

3.1A apply mathematics to problems arising in everyday life, society, and the workplace.  

3.1B
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. 

3.1C
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. 

3.1D communicate mathematical ideas, reasoning, and their implications using multiple 
representations, including symbols, diagrams, graphs, and language as appropriate.

3.1E create and use representations to organize, record, and communicate mathematical ideas.

3.1F analyze mathematical relationships to connect and communicate mathematical ideas.

3.1G display, explain, and justify mathematical ideas and arguments using precise mathematical 
language in written or oral communication.

Strand 2: Numbers and Operations

3.2 Number and operations. The student applies mathematical process standards to represent and 
compare whole numbers and understand relationships related to place value. 

3.2A

compose and decompose numbers up to 100,000 as a sum of so many ten thousands, so 
may thousands, so many hundreds, so many tens, and so many ones using objects, pictorial 
models, and numbers, including expanded notation as appropriate.  
RC1, Readiness Standard

3.2B describe the mathematical relationships found in the base-10 place value system through the 
hundred thousands place. RC1, Supporting Standard

3.2C
represent a number on a number line as being between two consecutive multiples of 10; 100; 
1,000; or 10,000 and use words to describe relative size of numbers in order to round whole 
numbers. RC1, Supporting Standard

3.2D compare and order whole numbers up to 100,000 and represent comparisons using the 
symbols ˃, ˂, or =. RC1, Readiness Standard

3.3 Number and operations. The student applies mathematical process standards to represent and 
explain fractional units.

3.3A
represent fractions greater than zero and less than or equal to one with denominators of 2, 
3, 4, and 8 using concrete objects and pictorial models, including strip diagrams and number 
lines. RC1, Supporting Standard

3.3B
determine the corresponding fraction greater than zero and less than or equal to one with 
denominators of 2, 3, 4, 6, and 8 given a specified point on a number line. 
RC1, Supporting Standard

3.3C
explain that the unit fraction 1/b represents the quantity formed by one part of a whole that has 
been partitioned into b equal parts where b is a non-zero whole number.  
RC1, Supporting Standard

RC = Reporting Category



Copyright©2013 ESC Region 13

3.3D compose and decompose a fraction a/b with a numerator greater than zero and less than or 
equal to b as a sum of parts 1/b. RC1, Supporting Standard

3.3E
solve problems involving partitioning an object or a set of objects among two or more 
recipients using pictorial representations of fractions with denominators of 2, 3, 4, 6, and 8. 
RC1, Supporting Standard

3.3F represent equivalent fractions with denominators of 2, 3, 4, 6, and 8 using a variety of objects 
and pictorial models, including number lines. RC1, Readiness Standard

3.3G
explain that two fractions are equivalent if and only if they are both represented by the same 
point on the number line or represent the same portion of a same size whole for an area 
model. RC1, Supporting Standard

3.3H
compare two fractions having the same numerator or denominator in problems by reasoning 
about their sizes and justifying the conclusion using symbols, words, objects, and pictorial 
models. RC1, Readiness Standard

3.4
Number and operations. The student applies mathematical process standards to develop and 
use strategies and methods for whole number computations in order to solve problems with 
efficiency and accuracy.

3.4A
solve with fluency one-step and two-step problems involving addition and subtraction within 
1,000 using strategies based on place value, properties of operations, and the relationship 
between addition and subtraction. RC2, Readiness Standard

3.4B round to the nearest 10 or 100 or use compatible numbers to estimate solutions to addition 
and subtraction problems. RC2, Supporting Standard

3.4C determine the value of a collection of coins and bills. RC4, Supporting Standard

3.4D determine the total number of objects when equally-sized groups of objects are combined or 
arranged in arrays up to 10 by 10. RC2, Supporting Standard

3.4E
represent multiplication facts by using a variety of approaches such as repeated addition, 
equal-sized groups, arrays, area models, equal jumps on a number line, and skip counting. 
RC2, Supporting Standard

3.4F recall facts to multiply up to 10 by 10 with automaticity and recall the corresponding division 
facts. RC2, Supporting Standard

3.4G
use strategies and algorithms, including the standard algorithm, to multiply a two-digit 
number by a one-digit number. Strategies may include mental math, partial products, and the 
commutative, associative, and distributive properties. RC2, Supporting Standard

3.4H determine the number of objects in each group when a set of objects is partitioned into equal 
shares or a set of objects is shared equally. RC2, Supporting Standard

3.4I determine if a number is even or odd using divisibility rules. RC1, Supporting Standard

3.4J determine a quotient using the relationship between multiplication and division. 
RC2, Supporting Standard

3.4K
solve one-step and two-step problems involving multiplication and division within 100 using 
strategies based on objects; pictorial models, including arrays, area models, and equal groups; 
properties of operations; or recall of facts. RC2, Readiness Standard

Strand 3: Algebraic Reasoning

3.5 Algebraic reasoning. The student applies mathematical process standards to analyze and 
create patterns and relationships. The student is expected to:

3.5A represent one- and two-step problems involving addition and subtraction of whole numbers to 
1,000 using pictorial models, number lines, and equations. RC2, Readiness Standard

RC = Reporting Category
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3.5B represent and solve one- and two-step multiplication and division problems within 100 using 
arrays, strip diagrams, and equations. RC2, Readiness Standard

3.5C describe a multiplication expression as a comparison such as 3 x 24 represents 3 times as 
much as 24. RC2, Supporting Standard

3.5D
determine the unknown whole number in a multiplication or division equation relating three 
whole numbers when the unknown is either a missing factor or product.  
RC2, Supporting Standard

3.5E represent real-world relationships using number pairs in a table and verbal descriptions. 
RC2, Readiness Standard

Strand 4: Geometry and Measurement

3.6
Geometry and measurement. The student applies mathematical process standards to 
analyze attributes of two-dimensional geometric figures to develop generalizations about their 
properties. The student is expected to:

3.6A
classify and sort two- and three-dimensional solids, including cones, cylinders, spheres, triangular 
and rectangular prisms, and cubes based on attributes using formal geometric language. 
RC3, Readiness Standard

3.6B
use attributes to recognize rhombuses, parallelograms, trapezoids, rectangles, and squares as 
examples of quadrilaterals and draw examples of quadrilaterals that do not belong to any of these 
subcategories. RC3, Supporting Standard

3.6C
determine the area of rectangles with whole number side lengths in problems using 
multiplication related to the number of rows times the numbers of unit squares in each row. 
RC3, Readiness Standard

3.6D decompose composite figures formed by rectangles into non-overlapping rectangles to determine 
the area of the original figure using the additive property of area. RC3, Supporting Standard

3.6E
decompose two congruent two-dimensional figures into parts with equal areas and express the 
area of each part as a unit fraction of the whole and recognize that equal shares of identical 
wholes need not have the same shape. RC3, Supporting Standard

3.7
Geometry and measurement. The student applies mathematical process standards to select 
appropriate units, strategies, and tools to solve problems involving customary and metric 
measurement. The  student is expected to:

3.7A represent fractions of halves, fourths, and eighths as distances from zero on a number line. 
RC1, Supporting Standard

3.7B determine the perimeter of a polygon or a missing length when given perimeter and remaining 
side lengths in problems. RC3, Readiness Standard

3.7C
determine the solutions to problems involving addition and subtraction of time intervals in 
minutes using pictorial models or tools such as a 15-minute event plus a 30-minute event 
equals 45 minutes. RC3, Supporting Standard

3.7D determine when it is appropriate to use measurements of liquid volume (capacity) or weight. 
RC3, Supporting Standard

3.7E determine liquid volume (capacity) or weight using appropriate units and tools. 
RC3, Supporting Standard

RC = Reporting Category
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Strand 5: Data Analysis

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

3.8A summarize a data set with multiple categories using a frequency table, dot plot, pictograph, or bar 
graph with scaled intervals. RC4, Readiness Standard

3.8B solve one- and two-step problems using categorical data represented with a frequency table, dot 
plot, pictograph, or bar graph with scaled intervals. RC4, Supporting Standard

Strand 6: Personal Financial Literacy

3.9 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:

3.9A explain the connection between human capital/labor and income. RC4, Supporting Standard

3.9B describe the relationship between the availability or scarcity of resources and how that impacts 
cost. RC4, Supporting Standard

3.9C identify the costs and benefits of planned and unplanned spending decisions.

3.9D
explain that credit is used when wants or needs exceed the ability to pay and that it is the 
borrower’s responsibility to pay it back to the lender, usually with interest. 
RC4, Supporting Standard

3.9E list reasons to save and explain the benefit of a savings plan, including for college. 
RC4, Supporting Standard

3.9F identify decisions involving income, spending, saving, credit, and charitable giving.

RC = Reporting Category
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3.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding.
The mathematical processes in the revised math state standards are the same from kindergarten to 
Pre-Calculus. Why? Because these are the processes of doing mathematics. These are the ways that 
mathematicians work every day. 
These are the processes that students will use to understand the new math content and show that they 
know it. 
For grades 3–Algebra II, these are the processes that will be dual-coded on STAAR with the content 
standards, which are the rest of the standards. What that means is that students need to look at the 
content standards through the lens of the process standards. In the January 2014 Assessed Curriculum 
documents, TEA states about the process standards, "These student expectations will not be listed 
under a separate reporting category. Instead, they will be incorporated into test questions across 
reporting categories since the application of mathematical process standards is part of each knowledge 
statement."  
Students in third grade who are learning to multiply and divide should experience real-life problems that 
require multiplication and division (3.1A). They should use process to solve the problems that include 
estimating before solving (3.1B), using concrete objects to solve the problem (3.1C), and communicating 
their ideas by drawing pictures and writing equations (3.1D). This certainly isn’t an exhaustive list, but it 
provides examples of 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.

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

3.1A apply mathematics to problems arising in everyday life, society, and the 
workplace.

This standard 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 third graders or, from 
the life of the school or the society where they live, or they can be work-based. If you are working in 
a district in which the focus is on workforce preparation, problems can be created that are real for the 
workforce pathways in your school.

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

3.1B 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.
3.1B 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 in to the design 
process and you are already doing them.

Strand 1:  Mathematical Process Standards
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3.1 Mathematical Process Standards. The student uses mathematical processes to 
acquire and demonstrate mathematical understanding. The student is expected to:

3.1C 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 3.1B—the tools and techniques that are 
needed to solve the problem. 
3.1C lists four different tools that students should use to solve problems: real objects, manipulatives, 
paper and pencil, and technology. Many of the content standards specifically state that students should 
use real objects or manipulatives. Your campus probably has a plethora of manipulatives for students to 
use. Break them out and put them to use! 
None of the content standards specifically lists paper and pencil as a tool for doing math, and none of 
the K–5 content standards lists 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. 

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

3.1D 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. 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.

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

3.1E create and use representations to organize, record, and communicate 
mathematical ideas.
3.1E is related to the multiple representations listed in 3.1D. It provides the purpose for the use of the 
representations—to make students’ ideas clear as they organize, record, and communicate so that others 
can understand them, especially you!



Copyright©2013 ESC Region 13Back to TOC

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

3.1F 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. 
K–12 students 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 becoming engineers, many other 
professions rely on mathematical ideas: statistics, business, marketing, and 3D animation. Without the 
ability to communicate mathematical ideas, adults in the 21st century are severely limited in their career 
paths.

What does “analyze mathematical relationships” mean? There are several ways to think about 
mathematical relationships. One example is the relationship between two quantities.  Students can 
describe or explain number relationships and/or make a table that shows pairs of related values. 
Additionally, mathematical relationships can involve the operations of mathematics. Students analyze 
the relationships among numbers in the problem and determine the operation to use, rather than having 
the operation symbol given to them. 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 Bloom’s taxonomy and a depth 
of knowledge (D.O.K.) of Level 3. It takes years to build the ability to analyze relationships. With teachers 
at every grade level helping students analyze relationships, students will get there before they move on to 
college.

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

3.1G 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. If the student has the correct solution, great! They will feel 
empowered to continue to work. If a student have an incorrect solution, when they come to the part of 
the solution at which they made a mistake, they 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 more than one student explain 
their solution process, even if the processes are the same. This gives students who might not have gotten 
the problem right a chance to hear explanations using “kid words,” not teacher words. This can be a 
powerful tool in helping struggling students understand. 

Certainly every problem cannot 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

3.2 Number and operations. The student applies mathematical process standards to 
represent and compare whole numbers and understand relationships related to place 
value. The student is expected to:

3.2A compose and decompose numbers up to 100,000 as a sum of so many ten 
thousands, so may thousands, so many hundreds, so many tens, and so many 
ones using objects, pictorial models, and numbers, including expanded notation as 
appropriate. (RC1, Readiness Standard)

Compose:  Sets of objects may be joined together to make a larger group. The two sets are the parts and 
the whole is the larger set that is created.

Decompose:  Sets of objects can also be broken into smaller subsets and together still contain the total 
amount. 

To show mastery of this standard, students must compose and decompose numbers using:
• objects
• pictorial models
• numbers, including writing the numbers in expanded standard notation

Although place value is not specifically mentioned in the standard, when students are creating multiple 
ways to write a number according to the number of hundreds, tens, ones, etc., they are applying their 
understanding of place value.

Example/Activity

    

             

Continued on next page

1 group of 1,000 and 3 ones
or 

One 1,000 cube and 3 units

10 groups of 100 and 3 ones
or 

10 flats and 3 units

100 groups of 10 and 3 ones 
or 

100 longs and 3 ones
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The more flexible students are with numbers, the easier they may be able to recall their math facts and 
perform operations.  
The table below shows concrete and pictorial models along with expanded and standard notation for the 
number 1,003. As students are learning to write expanded notation, they should write the numbers below 
the pictorial model so that the more abstract expanded notation is merely an extension of the pictorial 
model that the student drew. Through student experiences of composing and decomposing numbers, 
making concrete models, and drawing pictorial models, students gain an in-depth understanding of how 
numbers work together to create other numbers, which paves the way for fluency with operations.              
Concrete Model Pictorial Model Expanded 

Notation
Standard 
Notation

or

or

1000 + 3 1003

Expanded Notation: Writing a number as a sum of the values of each digit.
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

(2 x 10,000) + (4 x 1,000) + (5 x 10) + (2 x 1)
         20,000   +     4,000     +     50     +     2
The number 24,052 can also be described and/or written as:

• Twenty-four thousand, fifty-two
• 2 ten thousands, 4 one thousands, 5 tens, 2 ones
• 1 ten thousand, 14 one thousands, 5 tens, 2 ones 
• 24 thousands, 5 tens, 2 ones 
• 2 ten thousands, 4 one thousands, 4 tens, 12 ones 
• 2 ten thousands, 3 one thousands, 15 tens, 2 ones
• Ect.

The understanding of composing and decomposing numbers in a variety of ways comes from ample 
opportunity to explore with concrete and pictorial models.

3.2 Number and operations. The student applies mathematical process standards to 
represent and compare whole numbers and understand relationships related to place 
value. The student is expected to:
3.2B describe the mathematical relationships found in the base-10 place value system 
through the hundred thousands place. (RC1, Supporting Standard)
This standard, 3.2B, 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 tens make 1 hundred or 100 tens 
can be exchanged for 1,000.  
Continued on the next page
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Example/Activity
The digits in our base-10 place value system have a special mathematical relationship. As the digits 
move from ones to tens to hundreds, each place is 10 times the value of the place to its right. A 5 in the 
tens place has 10 times the value of a 5 in the ones place. A 5 in the hundreds place has 10 times the 
value of a 5 in the tens place. This Student Expectation asks students to understand these relationships 
to understand numbers more deeply.
For example, examine the number below.

The 9 is in the ten thousands place. How many thousands does the 9 represent? It represents 9 ten-
thousands. It also represents 90 thousands and 900 hundreds. It is these kinds of relationships that are 
the focus of this state standard. 
Since a number that large is difficult to model, it helps to use smaller numbers first for understanding 
and then move to abstract understanding for larger numbers. Look at these two concrete models for the 
number 1,003.

 

The model on the left is a common view of the number using base-10 blocks. In the model on the right, 
the groups of 100 are broken up into 10 groups of ten. Thus, 10 tens make 100. 10 hundreds make 
1,000.

3.2 Number and operations. The student applies mathematical process standards to 
represent and compare whole numbers and understand relationships related to place 
value. The student is expected to:

3.2C represent a number on a number line as being between two consecutive multiples 
of 10; 100; 1,000; or 10,000 and use words to describe relative size of numbers in order 
to round whole numbers. (RC1, Supporting Standard)
The goal of this standard is a conceptual view of rounding numbers. Students are asked to round numbers 
based on how close the number is to a multiple of 10, rather than relying on rules to round the numbers. 
They also use words to describe the relative size of numbers, e.g., 497 is about 500.

Example/Activity
The two open number lines below show the number 542. The top graph shows 542 graphed between 
500 and 600. Because 542 is closer to the number 500 than it is to 600 on the number line, 542 rounds 
to 500, not 600. The bottom number line shows 542 graphed between 540 and 550. Since 542 is closer 
to 540 than it is to 550, 542 rounds to 540, not 550.

10 groups of 100 and 3 ones 100 groups of 10 and 3 ones 

890,471

Continued on the next page
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550540

542

500 550 600
542

Students are also asked to describe the relative size of numbers using words. For the example above, 
we might say that 542 is “about 540” or “approximately 540.”

3.2 Number and operations. The student applies mathematical process standards to 
represent and compare whole numbers and understand relationships related to place 
value. The student is expected to:

3.2D compare and order whole numbers up to 100,000 and represent comparisons 
using the symbols ˃, ˂, or =. (RC1, Readiness 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
Although 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. 

Note: The symbols ˂ and ˃ should be taught without the use of “alligators." Think of the symbols as the 
ends of a number line.

                            

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 the next page
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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…

3.3 Number and operations. The student applies mathematical process standards to 
represent and explain fractional units.
In 2nd grade, students worked with denominators of 2, 4, and 8. They did not write fractions using 
the fraction bar. In third grade, students continue to build understanding with these denominators, but 
denominators of 3 and 6 are also explored.
In 2nd grade, students counted fractional parts beyond 1. In third grade, though, the Students 
Expectations (SEs) have students working with fractions that are smaller than 1. Because students have 
counted fractional parts beyond 1, students may continue to count fractional parts beyond 1. Do not be 
tempted to stretch the new learning in the third grade SEs to fractions that are larger than 1. Counting 
beyond 1 is still okay.

3.3 Number and operations. The student applies mathematical process standards to 
represent and explain fractional units. The student is expected to:
3.3A represent fractions greater than zero and less than or equal to one with 
denominators of 2, 3, 4, 6, and 8 using concrete objects and pictorial models, including 
strip diagrams and number lines. (RC1, Supporting Standard)
This standard bridges concrete and pictorial models of fractions. For this state standard, students will 
work with fractions that equal 1 or are smaller than 1, but not 0.
Students only work with models for this standard.
Students are introduced to set models in third grade.
Important notes about the concept of fractional parts:

•  Students should understand clearly that a whole is being partitioned into equal-sized parts. It is 
critical that students know that the parts must be the same size. When students divide a whole into 
parts by drawing the parts, they may not be able to draw the parts exactly equal in size. However 
they should still understand that the parts are the same size. 

•  Students should understand clearly what the whole is and that the whole changes for each model. 
They should be taught to identify the whole in the problem first.

•  Students should understand that the name of the fractional part comes from the number of equal 
parts in the whole. For example, if the whole is divided into 4 equal parts, the fractional parts are 
called fourths. If the whole is divided into 8 equal parts, the fractional parts are called eighths.

•  Students should be exposed to three different kinds of models for fractions: area models, length 
models, and set models. They should also experience different types of each one of these models. 
Examples are shown below.

•  Students should count the fractional parts out loud (one-fourth, two-fourths, three-fourths, four-
fourths) and it should be clear that four-fourths represents the whole.

Continued on the next page
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Examples of Linear Models

Strip Diagrams or Fraction Strips Cuisenaire® Rods Number Lines

This is also an area model. 
However the emphasis here is on 
dividing the strip into four equal 
sections that line up.

 

0 1 
3

2 
3

1

or

0

2 
3

1

Examples of Set Models
Set models are different from length and area models in that a set model contains a set of objects, and 
the whole is the total number of objects in the set. Be sure to emphasize that the set of counters is 1 and 
not 8. 

Counters-whole Counters-fractional parts
The whole is made up of 8 red counters. 
Students should be taught to view these as a 
whole rather than as 8 individual objects.

This set is divided into halves. There are 4 
counters in each half.

This set is divided into fourths. There are two 
counters in each fourth.

This set is divided into eighths. There is one 
counter in each eighth.

1
4

one whole or 1

Example/Activity
Examples of Area Models 

Circle Models Grid Models Paper Folding

 
This grid is a great model for 
fractions. Using the grid above, 
students can see four-eighths and 
one-half are the same amount. With 
practice, they will also see that two-
fourths is the same as one-half or 
four-eighths.

1
4

1
4

1
4
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3.3 Number and operations. The student applies mathematical process standards to 
represent and explain fractional units. The student is expected to:

3.3B determine the corresponding fraction greater than zero and less than or equal to 
one with denominators of 2, 3, 4, 6, and 8 given a specified point on a number line. 
(RC1, Supporting Standard)
For this state standard, students will work with fractions that equal 1 or are smaller than 1, but do not 
equal 0.
Finding fractions on a number line can be difficult for students because they focus on the wrong thing. 
They are graphing a point. But to find the point, they need to examine the spaces on the number line.
This Student Expectation introduces students to formal fraction notation. Students should also be 
introduced to the vocabulary words numerator and denominator. The numerator is the top number 
of a fraction and can be thought of as the "counting number", or the number of fractional parts under 
consideration.The denominator is the bottom number of the fraction and represents the type of part being 
counted or represented. 

Example/Activity
Examining the Spaces to Determine the Fractional Points on a Number Line

1.   The whole is the length between 0 and 1. The 
fractional parts are the spaces between 0 and 
1. First, students have to identify how many 
fractional parts there are. 
Why do we count the spaces and not the hash 
marks? Think about walking and counting your 
steps. When you start, you’re standing at 0. 
Then you put one foot out to take a step. The 
space between your feet is 1 step.
The same thing is true on a number line. We 
count the spaces between the hash marks to 
see how many spaces 1 has been divided into. 
This number line has been divided into 
8 spaces. So 8 is the denominator of the 
fraction.

2.   Now we determine the numerator. It is helpful 
here to use a marker or colored pencil to 
highlight the spaces.

3.   Count the spaces using fractions, not whole 
numbers. 
Why? If students count with whole numbers, 
they will hear whole numbers and they will 
think whole numbers. They will lose the 
meaning of fractions and lose the fact that the 
fractions are smaller than one. They will see 
the fractions as two numbers, a numerator 
and a denominator, not as a number itself. 

Say, "one-eighth, two-eighths, three-eighths,"
Do not say, “1, 2, 3. . .”

4.  Identify the fraction on the number line.

An extension of this standard is for students to be given a fraction and told to find where it belongs on 
the number line.
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3.3 Number and operations. The student applies mathematical process standards to 
represent and explain fractional units. The student is expected to:

3.3C explain that the unit fraction 1/b represents the quantity formed by one part of a 
whole that has been partitioned into b equal parts where b is a non-zero whole number. 
(RC1, Supporting Standard)

Unit fraction:  a fraction with one for the numerator
b equal parts:  the number of pieces the whole has been partitioned or divided into
where b is a non-zero whole number:  Fractions cannot have 0 for a denominator as it is impossible to 
divide an object into 0 parts. This phrase is written into this standard because it is mathematically correct 
to include it. However, for the purposes of third grade instruction, students do not need to understand this 
or be exposed to it. If students ask about 0 for the denominator, ask them to draw an object that has been 
divided into 0 parts. (They may try to draw a circle and say that it has no parts. But the circle itself is 1 
part.) They won’t be able to do it, naturally.
For this standard, students are identifying unit fractions—fractions with a numerator of one.

Example/Activity
Unit fractions are fractions whose numerators are 1. For example, take this fraction:

1
4 

This is the unit fraction for fourths. The whole, whether it is a set of objects or a rectangle, has been 
divided into 4 equal-sized groups or parts. One of those parts is the unit fraction—one-fourth. 

3.3 Number and operations. The student applies mathematical process standards to 
represent and explain fractional units. The student is expected to:

3.3D compose and decompose a fraction a/b with a numerator greater than zero and 
less than or equal to b as a sum of parts 1/b. (RC1, Supporting Standard)
Compose: Sets of objects may be joined together to make a larger group. The two sets are the parts and 
the whole is the larger set that is created.
Decompose: Sets of objects can also be broken into smaller subsets and still contain the total amount. 

For 3.3D, students are composing and decomposing fractions using the unit fractions from 3.3C. Although 
the standard talks about “a sum of parts 1/b,” it does not mean that students are formally adding fractions. 
The purpose of this state standard is to build number sense with fractions.

Example/Activity

                                  
  +    +     is the same as    .1
4

1
4

1
4

3
4

As students study the blue part of this model, 
they should be able to explain that it takes 3 unit 
fractions of one-fourth to make three-fourths.
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3.3 Number and operations. The student applies mathematical process standards to 
represent and explain fractional units. The student is expected to:

3.3E solve problems involving partitioning an object or a set of objects among two or 
more recipients using pictorial representations of fractions with denominators of 2, 3, 
4, 6, and 8. (RC1, Supporting Standard)
Partition:  break up into smaller pieces

This state standard specifically states that students should work with pictorial models. They may also 
record their work using proper fractional notation. They should not be required to solve the problems 
without drawings.

Example/Activity
It may be helpful for students to work a series of problems that leads them to understand how 
partitioning works when they have to break up objects. A common context for these types of problems is 
one in which students share food. 
Follow the series of problems below to see how the problems become increasingly complex but are still 
attainable for third grade students.

Problem Set to Demonstrate Partitioning with Fractions
Question Prompt for All Problems: How much does each person receive?

Problem Diagram
Overview:
Keep the focus on the whole. For these problems, the whole will always be one cracker.
Although this looks like a set model for fractions, it is not. It is a rectangular model. One rectangle is one 
whole.
If you choose to use these or other problems like these with students, they should be supplied with 
the whole instead of drawing it themselves at the beginning of their learning. All of the “wholes” used 
during the series of problems should be exactly the same size. Students should cut the whole apart into 
the correct number of pieces or draw the cuts. Each piece should be labeled with its fractional part as 
should the total amount each person receives.
The solutions shown are not the only ways to solve the problems. Students may wish to cut the crackers 
apart, put the pieces with the persons, and then count the fractional parts. Each piece should be labeled 
with its fractional part.
Problem 1:
A student shares 8 crackers with a friend.

Solution 1: This diagram shows two people—a 
student and her friend—sharing 8 crackers.

Continued on next page

Each student gets 4 crackers
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Problem 2:
A student shares 2 crackers with a friend.

Solution 2: This diagram shows two people sharing 
2 crackers.

Problem 3: 
A student shares 1 cracker with a friend.

Solution 3: This diagram shows 2 people sharing 1 
cracker.

Problem 4:
A student shares 2 crackers with two friends.

Solution 4: This diagram shows 3 people sharing 2 
crackers.

Problem 5:
A student shares 5 crackers with two friends.

Problem 5: This diagram shows 3 people sharing 5 
crackers.

Each student gets 1 cracker

Each student gets
1
2 cracker

1
2

1
2

1
3

Each student gets
1
3 + 1

3 or 2
3 cracker.

1
3

1
3

1
3

1
3

1
3

Each student gets 1 whole cracker and 1
3 + 1

3 or 2
3

 cracker.

1
3

1
3

1
3

1
3

1
3

1
3
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3.3 Number and operations. The student applies mathematical process standards to 
represent and explain fractional units. The student is expected to:

3.3F represent equivalent fractions with denominators of 2, 3, 4, 6, and 8 using a 
variety of objects and pictorial models, including number lines.  
(RC1, Readiness Standard)

3.3G explain that two fractions are equivalent if and only if they are both represented 
by the same point on the number line or represent the same portion of a same size 
whole for an area model. (RC1, Supporting Standard)
For both of the equivalent fractions standards—3.3F and 3.3G—students are working with concrete and 
pictorial models and providing explanations about why the fractions are equivalent. Students are not 
required to find equivalent fractions mathematically.
When students are working with models of equivalent fractions, keep the whole the same size between 
the two fractions that are being compared. 
Students need to experiment with models to find which pieces they can combine to get a larger piece. Be 
sure that they use the same size pieces, not two different sizes, to try to create the larger piece. Why? 
Because when the whole is cut up, it must be cut into same-size pieces.

Example/Activity
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 2 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   .

Model 1:  

Model 2:   

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.

1
4

3
4

1
4

2
8

3
4

6
8

1
2

Continued on next page
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The whole is divided into 4 equal parts. Two parts

together make     or     of the whole.

This is the same as above. Notice that the parts 
in this model are not the same shape or size as 
those in the model above. But the green is still 
half of the whole.

This the whole divided into 8 parts. Four parts 

together make     or     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 not the same shape or size as 
those in the model above. But the green is still 
half of the whole.

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 2 colors, with the 

green showing    and the blue showing    .

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

     shows itself as    .

2
4

1
2

4
8

2
4

1
2

4
8

2
4

1
2

1
2

2
4

Continued on next page
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The rectangle is now broken into eight same-size 
pieces.

    shows itself as    , but    is still clearly shown.

Number Line Models

Both number lines show    .

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    the dark brown rod.

1
2

4
8

2
4

3
4

2
3

1
8
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3.3 Number and operations. The student applies mathematical process standards to 
represent and explain fractional units. The student is expected to:

3.3H compare two fractions having the same numerator or denominator in problems 
by reasoning about their sizes and justifying the conclusion using symbols, words, 
objects, and pictorial models. (RC1, Readiness Standard)

The following ways to compare fractions are different than what is probably shown in your textbook. 
Textbooks typically require students to find a common denominator and then change the fractions to the 
common denominator. This method works, but it’s much more difficult than the methods that follow. 
In third grade, students justify their conclusions using:

• symbols
• words (See the explanations below.)
•  objects (manipulatives such as Cuisenaire® rods, color tiles, counters, etc. See models from 3.3F 

and G.)
• pictorial models (See models from 3.3F and G.)

Note: Do not use the “butterfly” or “look to the sky and multiply” methods to teach students how to 
determine which fraction is larger. Why? Two reasons:

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.
See the Examples/Activities section for other ways to teach fraction comparisons that are built on 
understanding of fractions rather than rote calculation.

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, 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.

Continued on next page
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Comparing Fractions by Comparing the Fractions to   

Sometimes fractions can be compared by checking if 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 less 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    .

Comparing Fractions to 1 or 0
Fractions can also be compared by examining their distances from 1 or 0. 

Example:     ˂     . How do you know?     is closer to 1 than     is. So     must be larger than    .

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

3.4A solve with fluency one-step and two-step problems involving addition and 
subtraction within 1,000 using strategies based on place value, properties of 
operations, and the relationship between addition and subtraction. 
(RC2, Readiness Standard)
Fluency is defined in the state standard as skill in carrying out procedures flexibly, accurately, efficiently, 
and appropriately.

Students in third grade solve problems by using strategies that are based on:
• place value
• properties of operations
• the relationship between addition and subtraction

Notice that algorithms are not included in the list of strategies that students use. However, this does not 
mean that students cannot use the algorithms. It does mean that they must be able to use place value, 
properties, and the relationship between addition and subtraction.

Example/Activity
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

Continued on next page
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Properties of Operations (continued)
Third graders understand that 35 + 46 has the same value as 46 + 35. This is also true for multiplication, 
but not 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 only shows three numbers—a, b, and c—this is also true if there are 4 or more 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
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 need to 
explain their method.

Relationship Between Addition and Subtraction
Addition and subtraction are inverses of each other. This means that students can use adding up to a 
number when the subtraction is too difficult. For example, 1,000 – 857 can be thought of as an addition 
problem:

857 + ? = 1,000
 857 + 100 = 957
957 + 40 = 997
997 + 3 = 1,000

So 1,000 – 857 = (100 + 40 + 3) or 143
Writing this kind of mental math is difficult, much more difficult than actually doing the mental math.

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, if students lack this 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.
An expanded version of the traditional algorithm for addition is shown below. Notice how place value is 
evident in the way the addition is recorded.

255
  39

+ 146
5 + 9 + 6 =  20

   50 + 30 + 40 = 120
200 + 100 = 300

440

This is not exactly the traditional algorithm. However, it is similar, and it is place value that clearly drives 
the solution method. When students have difficulty understanding regrouping, this expanded version of 
the traditional algorithm can be very helpful.

Continued on the next page

problem written in the typical way

ones only
tens only
hundreds only
simple addition
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Another 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.
Here is an expanded version of the traditional method for subtraction, which mirrors the regrouping 
done when using base-10 blocks and is based on place value. Notice how the regrouping over zeros 
makes more sense. This is written in the most expanded form possible to explain the process. There are 
certainly shorter ways of writing the same process, but they would have been more difficult to explain 
here. Once students have experience with this expanded form, they may then be able to create their 
own shortcuts, which will probably be closer to the traditional algorithm.

905
 - 167

900 +       + 5
100 +  60 + 7
800 + 100 + 5
100 +   60 + 7
800 + 90 + 15
100 + 60 +   7
  700 + 30 + 8

 738

Problem is written in the typical way.

Each number has been expanded.

900 has been rewritten as 800 + 100.

100 has been rewritten as 90 + 10. The 10 is 
added to 5 to make 15.

Numbers are subtracted and the expanded 
answer is written in standard form.
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3.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations in order to 
solve problems with efficiency and accuracy. The student is expected to:

3.4B round to the nearest 10 or 100 or use compatible numbers to estimate solutions to 
addition and subtraction problems. (RC2, Supporting Standard)
The focus of 3.4B 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, 2013), “the goal of computational estimation is to be able to 
flexibly and quickly produce an approximate result that will work for the situation and give a sense of 
reasonableness.” Adults round and estimate all the time; children have to be taught to estimate. When 
a child says, “It only costs a dollar,” the parent says, “It’s $1.99. That’s almost $2, not $1.” The child has 
made almost a 100% error in judging the cost of the item. The parent didn’t use a rule to estimate the 
cost. The parent knew through experience that $1.99 is one penny away from $2 and $0.99 from $1. 
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.

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 are 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.                                               
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3.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations in order to 
solve problems with efficiency and accuracy. The student is expected to:
3.4C determine the value of a collection of coins and bills. (RC4, Supporting Standard)
A great way to remind students how to count coins is to practice skip counting by 5s and 10s and by 25. 
Students should be allowed to use invented strategies to find the value of the coins and bills, rather than 
having a certain order prescribed for them. Depending on what coins are in the collection, it may be easier 
to start with quarters or a different coin. Students might also want to find the value for each of the kinds of 
coins and add the values together.

Example/Activity
Your students may or may not need to use an organized way to record their solution. A detailed chart 
appears below, which your students may or may not need. However, students who have trouble keeping 
track of the amounts they have counted might benefit from using this kind of organizer. They may also 
be able to see compatible numbers more easily if they chart (or record) the values of the coins.

Money Number Value
quarters 3 $0.75
dimes 5 $0.50
nickels 3 $0.15
pennies 2 $0.02

ten-dollar bills 3 $30.00
Total $31.42

3.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations in order to 
solve problems with efficiency and accuracy. The student is expected to:
3.4D determine the total number of objects when equally-sized groups of objects are 
combined or arranged in arrays up to 10 by 10. (RC2, Supporting Standard)
This standard, 3.4D, extends the second grade standard 2.6A by providing a very specific, concrete model 
of multiplication: arrays.
Arrays are organized rows or columns that mirror repeated addition. To bring relevancy and interest to 
these problems, use story problems that are meaningful to your students. It will liven up the conversation 
about solution methods and provide context.

Example/Activity

3 x 5 array with 
counters on grid paper

Another 3 x 5 array 
using grid paper

(can also be thought 
of as an area model)

2 x 6 array from 
egg carton Real-life array

$1.42
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3.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations in order to 
solve problems with efficiency and accuracy. The student is expected to:
3.4E represent multiplication facts by using a variety of approaches such as repeated 
addition, equal-sized groups, arrays, area models, equal jumps on a number line, and 
skip counting. (RC2, Supporting Standard)
This standard provides concrete experiences with multiplication facts and gives suggestions for the 
models that students should use:

• repeated addition
• equal-sized groups
• arrays, which build understanding of area (3.6C)
• area models, which build understanding of area (3.6C)
• equal jumps on a number line
• skip counting

This “variety of approaches” is designed to ensure that students have a concrete and pictorial 
understanding of multiplication facts BEFORE they are expected to abstractly “recall facts . . . with 
automaticity” in 3.4F. You may find that one model makes sense to one child, and a different model makes 
sense to another. When students experience a variety of models, they have more chances to understand 
the concept of multiplication.
Use story problems here to bring relevancy and context to these multiplication problems. Problems in 
context are more interesting and help bring meaning to the multiplication.

Example/Activity
Models of 6 x 4

Model Examples
Repeated addition 4 + 4 + 4 + 4 + 4 + 4 = 24
Equal-sized groups

Arrays

   
Area model

   
Equal jumps on a 
number line

Skip counting 4, 8, 12, 16, 20, 24

Note: Students 
may mix up 
6 x 4 with 4 x 
6. It’s okay—
that’s one of 
the properties 
of operations 
called the 
commutative 
property. In 
some other 
countries, 6 
groups of 4 
is 4 x 6, not 
the traditional 
American 6 x 
4. The answer 
is the same—
24—no matter 
how you look 
at it. 
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3.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations in order to 
solve problems with efficiency and accuracy. The student is expected to:
3.4F recall facts to multiply up to 10 by 10 with automaticity and recall the 
corresponding division facts. (RC2, Supporting Standard)
What does recalling facts with automaticity mean? It means that students can recall their basic facts 
within about 3 seconds and without counting. Students may use basic fact strategies if it helps them recall 
their facts more quickly. Notice that students only have to recall their multiplication facts with automaticity, 
not their division facts.

Example/Activity
Reserve the computer lab or COWS! There are many free games on the Internet that help students 
increase their speed at recalling facts. Kids love to play games. Let them play!
Remember “Multiplication Rock”? The videos are great and as relevant today as they were way back 
when.

The following reasoning strategies for both multiplication and division come from Teaching Student-
Centered Mathematics, 2nd edition, by Van de Wale, Lovin, Karp, and Bay-Williams. This book suggests 
that multiplication facts should be mastered by “relating new facts to existing knowledge” (p. 138). This 
book also says that students should begin with story problems and concrete materials as in TEKS 3.4 D 
and E. By experiencing the same type of situation repeatedly, students may make connections between 
the strategies they use to solve the problems and basic fact strategies.

Multiplication Facts Strategies
Strategy Examples

Doubles
x 0 1 2 3 4 5 6 7 8 9 10
0 0 0 0 0 0 0 0 0 0 0 0
1 0 1 2 3 4 5 6 7 8 9 10
2 0 2 4 6 8 10 12 14 16 18 20
3 0 3 6 9 12 15 18 21 24 27 30
4 0 4 8 12 16 20 24 28 32 36 40
5 0 5 10 15 20 25 30 35 40 45 50
6 0 6 12 18 24 30 36 42 48 54 60
7 0 7 14 21 28 35 42 49 56 63 70
8 0 8 16 24 32 40 48 56 64 72 80
9 0 9 18 27 36 45 54 63 72 81 90

10 0 10 20 30 40 50 60 70 80 90 100

Students already know these facts when they 
have automaticity with addition. 

There are two different types of story problems 
associated with doubles. The first has 2 as the 
group size; the second has 2 as the number of 
groups. 

5 + 5 = 10
5 x 2 = 10
2 x 5 = 10

2 as the group size:
The teacher put students in groups of 2. When 
she finished, there were 6 groups. How many 
students are there?
2 as the number of groups:
Jane shared gummy worms with her friend, Jack. 
Each of them ended up with 4 worms. How many 
gummy worms did Jane have at the beginning?

Continued on next page
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Fives
The 5s facts have either 0 or 5 in their ones digit.

x 0 1 2 3 4 5 6 7 8 9 10
0 0 0 0 0 0 0 0 0 0 0 0
1 0 1 2 3 4 5 6 7 8 9 10
2 0 2 4 6 8 10 12 14 16 18 20
3 0 3 6 9 12 15 18 21 24 27 30
4 0 4 8 12 16 20 24 28 32 36 40
5 0 5 10 15 20 25 30 35 40 45 50
6 0 6 12 18 24 30 36 42 48 54 60
7 0 7 14 21 28 35 42 49 56 63 70
8 0 8 16 24 32 40 48 56 64 72 80
9 0 9 18 27 36 45 54 63 72 81 90

10 0 10 20 30 40 50 60 70 80 90 100

Fives can be learned through skip counting.

Connections can also be made by counting 
minutes on a clock.

Students may also count nickels.

Zeros and Ones
Although these facts seem simple to remember, 
students sometimes get these facts mixed in their 
heads with adding 0 or 1. 

x 0 1 2 3 4 5 6 7 8 9 10
0 0 0 0 0 0 0 0 0 0 0 0
1 0 1 2 3 4 5 6 7 8 9 10
2 0 2 4 6 8 10 12 14 16 18 20
3 0 3 6 9 12 15 18 21 24 27 30
4 0 4 8 12 16 20 24 28 32 36 40
5 0 5 10 15 20 25 30 35 40 45 50
6 0 6 12 18 24 30 36 42 48 54 60
7 0 7 14 21 28 35 42 49 56 63 70
8 0 8 16 24 32 40 48 56 64 72 80
9 0 9 18 27 36 45 54 63 72 81 90

10 0 10 20 30 40 50 60 70 80 90 100

It is absolutely necessary to use story problems 
that help students discern between adding 1 and 
multiplying by 1, and adding 0 and multiplying by 
0. It is difficult for students to understand why 6 
+ 1 is one more and 6 × 1 is still 6. Then we ask 
students to understand that 6 + 0 is still 6, but 6 
x 0 is also 0! This is why story problems are so 
helpful. They give meaning to the mathematics.

Another way to attack the issue is to focus on 
the meaning of multiplication and use the words 
“groups of.” For example, 1 group of 4 is 4; 4 
groups of 1 is 4.

Continued on next page
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Nines
These are some of the easiest facts to learn 
because there are so many patterns involved 
with 9s. 

x 0 1 2 3 4 5 6 7 8 9 10
0 0 0 0 0 0 0 0 0 0 0 0
1 0 1 2 3 4 5 6 7 8 9 10
2 0 2 4 6 8 10 12 14 16 18 20
3 0 3 6 9 12 15 18 21 24 27 30
4 0 4 8 12 16 20 24 28 32 36 40
5 0 5 10 15 20 25 30 35 40 45 50
6 0 6 12 18 24 30 36 42 48 54 60
7 0 7 14 21 28 35 42 49 56 63 70
8 0 8 16 24 32 40 48 56 64 72 80
9 0 9 18 27 36 45 54 63 72 81 90

10 0 10 20 30 40 50 60 70 80 90 100

One strategy for the nines is to use a "near fact". 
Students can multiply by 10 and then take away 
one set. For example, think of 9 x 4 as 10 x 4. 
Ten groups of 4 is 40, however, that's one too 
many groups of 4. The answer is 40 minus the 
extra group of 4, which is 36. 

4 x 10 = 40
40 - 4 = 36, so 9 x 4 = 36

If students continue to struggle with their nines, 
there are several patterns shown below that can 
be utilized. 
Look at the pattern in the chart. The ones digits 
are in blue. They count down to 0. The tens 
digits are in orange. They count up to 9. A great 
extension for students is to figure out why this 
pattern is true. Students need to write this chart 
for themselves so that they can see the pattern.

0x9 0
1x9 9
2x9 18
3x9 27
4x9 36
5x9 45
6x9 54
7x9 63
8x9 72
9x9 81

10x9 90

There is another interesting pattern in the chart, 
too. The digits in the 9s add to 9! See the fact 
cards below.

Number the fingers shown from left to right. The 
number of the finger that is down is the number 
of groups of 9. So the first picture is 1 x 9.
Check out the fingers that are up. Those give the 
answer. For the first picture, there are 9 fingers 
up. So 1 x 9 = 9.
Look at the second picture. The second finger 
is down, so this fact is 2 x 9. Look at the fingers 
that are up—1 and 8, so the answer is 18.

Continued on next page

9 x 3
 one less

  2        7  

Make 9

9 x 4
 one less

  3        6  

Make 9
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Tens
The 10s also follow a simple pattern of each 
product ending in 0.

x 0 1 2 3 4 5 6 7 8 9 10
0 0 0 0 0 0 0 0 0 0 0 0
1 0 1 2 3 4 5 6 7 8 9 10
2 0 2 4 6 8 10 12 14 16 18 20
3 0 3 6 9 12 15 18 21 24 27 30
4 0 4 8 12 16 20 24 28 32 36 40
5 0 5 10 15 20 25 30 35 40 45 50
6 0 6 12 18 24 30 36 42 48 54 60
7 0 7 14 21 28 35 42 49 56 63 70
8 0 8 16 24 32 40 48 56 64 72 80
9 0 9 18 27 36 45 54 63 72 81 90

10 0 10 20 30 40 50 60 70 80 90 100

The tens are easy for students. Skip counting by 
tens is already an acquired skill. Students can 
also see the pattern in the 100s chart or with 
base ten blocks.

Using known facts to derive the other facts.
The last 25 facts can be learned by relating to a 
fact that students already know. 

x 0 1 2 3 4 5 6 7 8 9 10
0 0 0 0 0 0 0 0 0 0 0 0
1 0 1 2 3 4 5 6 7 8 9 10
2 0 2 4 6 8 10 12 14 16 18 20
3 0 3 6 9 12 15 18 21 24 27 30
4 0 4 8 12 16 20 24 28 32 36 40
5 0 5 10 15 20 25 30 35 40 45 50
6 0 6 12 18 24 30 36 42 48 54 60
7 0 7 14 21 28 35 42 49 56 63 70
8 0 8 16 24 32 40 48 56 64 72 80
9 0 9 18 27 36 45 54 63 72 81 90

10 0 10 20 30 40 50 60 70 80 90 100

There are several strategies that can be used to 
learn the remaining facts:

• doubles plus one more set
• half then double
• close fact

Double and One More Set
Use this for the 3’s facts that are left over: 3 x 3, 
3 x 4, 3 x 6, 3 x 7, 3 x 8. 
Do the doubles facts (3 x 2) and then add one 
more set of 3 (6 + 3 = 9).

Half Then Double
Use this when one of the factors is even.
Example with 7 x 4:
Half 4 to get 2; Multiply 2 x 7 = 14; Double 14 to 
get 28.

Close Fact
Students choose a fact they already know that is 
close to the one they are working on. Then they 
add or subtract another set to get the answer. 
Students should think of the multiplication fact 
as “groups of” so they don’t get confused about 
which set to add or subtract.
Example with 8 x 7:
The student knows 9 x 7 is 63. She thinks “9 
groups of 7.” She is looking for 8 groups of 7, so 
she needs to subtract one group of 7 to get 56. 

The most powerful division fact strategy is fact families. It plays off the flexibility with numbers that 
students have been developing since kindergarten. As students recall their multiplication facts more 
quickly, their division facts may become automatic too.
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3.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations in order to 
solve problems with efficiency and accuracy. The student is expected to:
3.4G use strategies and algorithms, including the standard algorithm, to multiply a 
two-digit number by a one-digit number. Strategies may include mental math, partial 
products, and the commutative, associative, and distributive properties. 
(RC2, Supporting Standard)
Students in third grade are required to multiply two-digit numbers by one-digit numbers. They are to use:

• strategies such as mental math, partial products, and the properties
• algorithms, including the standard algorithm

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. 

25 x 8
Students may be able to multiply by 25 in their 
heads due to their experience working with 
quarters.

10 x 3
Students may be able to multiply by 10 in their 
heads because it makes sense to them or due to 
their experience working with the 100s chart.

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

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. 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 again the example of 37 × 8, suppose a 
student knows 30 × 8, but he cannot remember 
7 × 8. Then he notices that he can switch 7 × 8 
to 8 × 7 (using the commutative property). 
He knows 8 × 7 = 56.
So 37 × 8 is the same as 30 × 8 plus 8 × 7 or 
296.

  37
x  8

  30 + 7
x        8
         56
+     240
       296

Write 37 in expanded 
notation.

Multiply 8 × 7.  
Multiply 8 × 30.
Add the partial products 
to get 296.

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 
multiplied together, the order in which you 
multiply does not matter. 

Note: Do not try to formally teach the associative 
property as a method of solving problems. 
Students will naturally use the property. 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.

Using again the example of 37 x 8, suppose a 
student does not know his 8s facts. He can think 
of the problem as 
37 × (2 × 4)
Then he can find (37 × 2) to get 74 and then 
multiply 74 × 4 to get 296.
While this may seem longer, doubling is fairly 
easy to do in your head. Be sure that students 
can explain what they did if they are not doing 
their work in the traditional way. 

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. 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.

Using again the example of 37 x 8,

Continued on next page

37 x 8 = (30 + 7) x 8
           = (30 x 8) + (7 x 8)
           = 240 + 56
           = 296

Expand 37.
Distribute the 8 to 
the 30 and the 7.
Multiply and add.

37 x 8 = (40 - 3) x 8
           = (40 x 8) - (3 x 8)
           = 320 - 24
           = 296

Rewrite 37 as 40 - 3.
Distribute the 8 to the 
40 and the 3.
Multiply and add.
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Standard Algorithms
Notice that the TEKS say “algorithms,” not just a standard algorithm. Of the strategies shown above, 
partial products most resemble the traditional algorithm. 
As with all standard algorithms, students should have plenty of experience with concrete and pictorial 
models prior to learning the standard algorithm. Two models are shown below. The first uses base-10 
blocks and the second uses a hand-drawn model of the base-10 blocks, but it has less detail.
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3.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations in order to 
solve problems with efficiency and accuracy. The student is expected to:
3.4H determine the number of objects in each group when a set of objects is 
partitioned into equal shares or a set of objects is shared equally.  
(RC2, Supporting Standard)
3.4H provides a concrete or pictorial model for division using basic facts. It focuses on two different types 
of division problems:

1. a set of objects that is partitioned into equal shares
2. a set of objects that is shared equally

Example/Activity
Examples of Division Problems and their Models

Examples of Division Problems Models
A set of objects that is partitioned into equal 
shares
For this kind of division problem, the number of 
groups is unknown.

Example: Sam has 15 jelly beans. He wants to put 
them in bags in groups of 5. How many bags will 
he need?

The 15 jelly beans were divided into groups of 5. 
There were 3 groups, so it takes 3 bags to hold 
the jelly beans.

A set of objects that is shared equally
For this kind of problem, the number of items in 
each group is unknown.

Example: Sam has 15 jelly beans and 3 bags. He 
wants to put the same number of jelly beans in 
each bag. How many will he put in each bag?

One jelly bean was put into each bag until all the 
jelly beans were distributed. The jelly beans were 
counted, and there were 5 jelly beans in each bag.
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3.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations in order to 
solve problems with efficiency and accuracy. The student is expected to:
3.4I determine if a number is even or odd using divisibility rules.  
(RC1, Supporting Standard)
In second grade, students used objects to tell if numbers were even or odd. Students counted out objects 
such as counters and put them in pairs. Even numbers produced pairs of counters; odd numbers always 
had one leftover counter. Students used a pattern of manipulatives to tell if a number is even or odd.  
Third grade builds on second grade by introducing divisibility rules. Even numbers are divisible by 2; odd 
numbers are not.
Note that the focus of determining even or odd has switched from the pattern of counters to using 
divisibility rules. This is the first experience students have with the word “divisibility” and with divisibility 
rules.

Example/Activity
Introducing Divisibility Rules by Exploration 

Teacher Actions/Questions Student Actions/Questions
Students are in groups of 3 or 4. Teacher gives 
about 70 counters to groups.

Groups choose someone to record their work in 
an organized way. One way to record their work 
is to use this table. A sample answer is shown.

Teacher asks students to count out the counters 
for these numbers: 8, 11, 14, 15, 16, and 17.
Students should put the counters in pairs.

Students create the numbers and record their 
work in the chart.

Teacher asks students why 8, 14, and 16 do not 
have a single counter and why 11, 15, and 17 
have one.

Students may answer that 8, 14, and 16 are 
even and the other numbers are odd.

Teacher asks, “What does division mean?” As 
students answer, the teacher should listen for 
someone to say that they broke the counters 
into groups of 2.

Students respond that division means to break 
a quantity up into equal-size groups. They broke 
the counters into groups of 2.

Teacher asks, “If something is broken into 
groups of 2, what number have we divided by?”

Students respond that they have divided the 
numbers by 2.

Teacher asks, “What is the same about the even 
numbers?”

Students respond that they can all be divided by 
2.

Teacher asks students to think of other numbers 
that can be divided by 2 and records the 
numbers that they say on the board. Students 
should be encouraged to think of large numbers, 
too. Record about 10 different even numbers.

Students respond with a list of even numbers.

# of Pairs Single 
Counter?

8 4
11 4 yes
14 7
15 7 yes
16 8
17 8 yes

Continued on next page
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Teacher then asks students to think of numbers 
that cannot be divided by 2. Record about 10 
different odd numbers.

Students respond with a list of odd numbers.

Teacher circles the last digits of the numbers 
and asks students if they see a pattern.

Students should notice that the numbers that 
can be divided by 2 (even numbers) end in 
0, 2, 4, 6, and 8. They should also notice that 
numbers that cannot be divided by 2 (odd 
numbers) end in 1, 3, 5, 7, and 9.

Teacher explains that this is called a “divisibility 
rule.” The only numbers that are divisible by 2 
end in 0, 2, 4, 6, and 8. The teacher should say 
that these numbers are even:
“Even numbers are divisible by 2.”
Note: This may be the first time students have 
heard the word “divisible.” They should practice 
saying the word out loud.
The teacher should also explain that there are 
no divisibility rules to identify odd numbers.

Students should write this in their journals.

Students should practice telling whether a 
number is even or odd by looking at the last 
digit. They need to explain that even numbers 
are divisible by 2.

3.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations in order to 
solve problems with efficiency and accuracy. The student is expected to:
3.4J determine a quotient using the relationship between multiplication and division. 
(RC2, Supporting Standard)
Multiplication and division are inverses of each other. That is, they form “fact families.” They are families 
because they are related to each other through their operations—multiplication and division. Here are a 
few examples of fact families:

4, 5, and 20
8, 6, and 48
1, 7, and 7

Example/Activity
Below is an example of a fact family triangle. Students can use triangles like these to practice their facts. 
Here is the way they work:

1. Students pick up a card and cover one number. 
2.  Students think of the number that is covered and say the math fact. For example, if the student 

covers up the 20, the student would say “4 × 5 = 20.”

Continued on next page 

Even numbers end in 0, 2, 4, 6, and 8. 
Even numbers are divisible by 2. 
A number that ends in 0, 2, 4, 6, or 8 is 
divisible by 2.

4

20 5



Copyright©2013 ESC Region 13Back to TOC

When students see these numbers as groups, they can use them to solve both multiplication and division 
problems.

Students may not be familiar with the term “fact family.” They may need some practice seeing the numbers 
of a multiplication fact as a family. 

Teacher Note:
As students become more fluent with their multiplication facts, they may be able to use them flexibly 
to find quotients. Note that this standard does not require students to know their division facts with 
automaticity. The verb is determine, not recall.
Students can also use computer games to build their ability to recall quotients. However, the emphasis 
for automaticity remains on multiplication facts. As multiplication facts become more automated, the 
students will be able to use the fact families to remember their division facts. 
Students will eventually be able to apply their understanding of fact families to determine the quotient 
using the relationship between multiplication and division when working with larger numbers. For 
example:

75 x 4 = 300 
Therefore, 300 ÷ 4 = 75 or 300 ÷ 75 = 4.

3.4 Number and operations. The student applies mathematical process standards to 
develop and use strategies and methods for whole number computations in order to 
solve problems with efficiency and accuracy. The student is expected to:
3.4K solve one-step and two-step problems involving multiplication and division within 
100 using strategies based on objects; pictorial models, including arrays, area models, 
and equal groups; properties of operations; or recall of facts.  
(RC2, Readiness Standard)
Although 3.4K does not specifically state that students are solving word problems, the only way to create 
a two-step problem is by using story problems. 
This state standard has students solving problems using many strategies:

• objects
• pictorial models that include arrays, area models, and equal groups
• property of operations
• recall of facts

See 3.4D, E, F, G, and H for detailed explanations of each of these strategies.

Example/Activity
Below is an example of the same problem solved by using all of the methods listed in the standard. As 
you read the explanations and the models, notice how the context of the problem, including the units, 
is kept with the models as long as possible in the solution. Notice also the similarities between the two 
models.

Each of the solutions below solves the following problem:
Katy and her dad took 2 of Katy’s friends to the movies with them. The cost of the movie was $5. Candy 
was $4. Katy’s dad did not get candy, but everyone else did. If Katy’s dad paid for all 3 of them to go and 

for the candy, how much did Katy’s dad spend? 

Continued on next page
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Examples of Solving a Two-Step Multiplication or Division Problem Using Various Models
Note that there may be other ways to solve the problem.

Explanation Model
Objects
This solution uses counters as objects. The cost 
of admission is on the left. There are 4 groups to 
represent the 4 people and 5 counters in each 
group because admission is $5. 
The cost of candy, is on the right. Three people 
got candy and candy cost $4 per box. 
To find the total spent, add $20 and $12 to get 
$32.
Note that this diagram is also being used for the 
equal groups strategy.

Arrays
This diagram has an array for the cost of 
admission and one for the cost of the candy. The 
total number of dots represents the total cost of 
the trip to the movies.

Area Models
The grid on the left represents the cost of 
admission. The rows are the people. The 
number of boxes in each row is the cost. 
The grid on the right represents the cost of the 
candy. The rows are the people. The number of 
boxes in each row is the cost.
The total number of squares in the grids is the 
total amount spent.

Equal Groups
This diagram shows 4 groups of 5 counters and 
3 groups of 4 counters. The number of objects in 
each subset represents the cost. The number of 
groups represents the number of people.

Continued on next page

Cost of Admission
4 people x $5 each = $20

Cost of Candy
3 people x $4 = $12

Cost of Admission
4 people x $5 each = $20

Cost of Candy
3 people x $4 = $12

Cost of Admission
4 people x $5 each = $20

Cost of Candy
3 people x $4 = $12

Cost of Admission
4 people x $5 each = $20

Cost of Candy
3 people x $4 = $12
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Properties of Operations
This solution method uses the commutative 
property for multiplication and the distributive 
property. Remember that students do not need 
to know the names of the properties. They need 
to be flexible with numbers, which means they 
are using the properties.
Students also do not need to be able to show 
the detail that has been shown in this example. 
This level of detail is written to thoroughly 
explain the example.
The commutative property allows us to change 
the order with multiplication (or addition). So 
3 people x $4 became 4 x 3. This was done to 
match the other multiplication of 4 x 5.
The distributive property allows us to combine 
the 5 and 3 to get 8. We can do this because 
both the 5 and the 3 are multiplied by the same 
number, 4. 
Now we multiply 4 x 8 to get 32, the total cost of 
the trip.

(4 people x $5) + (3 people x $4) 
(4 x 5) + (4 x 3)

4 x (5 + 3)
4 x 8 = 32

$32 is the total cost.

Recall of Facts 4 people x $5 = $20 (cost of admission)
3 people x $4 = $12 (cost of candy)
$20 + $12 = $32 (amount that Dad spent) 
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Strand 3 - Algebraic Reasoning
3.5 Algebraic reasoning. The student applies mathematical process standards to 
analyze and create patterns and relationships. The student is expected to:

3.5A represent one- and two-step problems involving addition and subtraction of whole 
numbers to 1,000 using pictorial models, number lines, and equations. 
(RC2, Readiness Standard)

In 3.4A, students solve problems using strategies based on place value, properties of operations, and the 
inverse relationship between addition and subtraction. This standard, 3.5A, requires that students use 
models to perform the operations—pictorial models, number lines, and equations. Students should label 
their answers with a label that makes sense for the problem situation. 

Example/Activity
Below is an example of the same problem solved by using all of the methods listed in the standard.  As 
you read the explanations and the models, notice how the context of the problem, including the units, 
is kept with the models as long as possible in the solution. Notice also the similarities between the two 
models.
Each of the solutions below solves the following problem:

Joseph earned $856 at his job last week. He spent $227 for a new game system and $15 more for a 
used game. He deposited the rest in his bank account. How much did he deposit?

Continued on next page
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Examples of Solving a Two-Step Addition or Subtraction Problem Using Models

Models Examples
Pictorial Models
Pictorial models are a way to 
generalize the math in the problem so 
that students begin to think abstractly 
about the mathematics in the stories. 
Rather than telling the numbers 
they subtracted to find the amount 
deposited, they focus on the labels of 
the numbers. This generalization also 
shows up in the number lines and the 
equations.

This pictorial model is just one way to show the math in the 
story problem. Depending on how students think about the 
problem, they may draw different pictures. They must be 
able to explain the math in the picture.

Amount Joseph Deposits

Cost of 
game 
system

Cost of 
video 
game

Number Lines
Number lines are a very flexible model. 
Students can solve the problem by 
decomposing numbers and making 
friendly jumps on the number line. 
Some may choose to do the arithmetic 
and use the number line to keep track 
of the steps they use to solve the 
problem. 

This number line reflects one solution method for this 
problem. Notice how every piece of the story is included 
on the number line. Notice also how each part is labeled. 
Students must be able to explain how the number line 
connects to the story and what the “hops” mean.
Notice that the 227 is broken down into 2 hops—200 and 
27. Students can break the numbers down into as many 
hops as they need. Other reasonable ways to break up 
227 into hops are 200, 20, and 7 or 200, 20, 5, and 2. This 
strategy is meant to be flexible to the needs of students.

614        629   656                    856

$15
Cost of
Game

200 + 27 = $227
Cost of

Game System

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. One option to help them 
get started is to let students solve the 
problem first, and then help them write 
the equation. 

Students should use words for the 
missing part of the equation. This helps 
tie the equation back to the story.

Here is one way to write the equation:
856 - 227 - 15 = amount he deposited
Another way to write the equation is:

 

Amount 
Joseph 
earned

Cost of 
game 

system

Cost of 
game 

Amount 
Joseph 

deposited

The following is an example of an incorrect way to write the 
equation.

856 - 227 = 629 - 15 = 614
Why is this incorrect if it describes the actions that students 
take to solve the problem? It is incorrect because of 
the definition of the equal sign. When three numerical 
expressions are connected by an = sign, this means that 
each of the expressions equals the same number. In this 
incorrect equation, 856 - 227 does not equal 629 - 15 or 
614.

 

- - -
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3.5 Algebraic reasoning. The student applies mathematical process standards to 
analyze and create patterns and relationships. The student is expected to:

3.5B represent and solve one- and two-step multiplication and division problems within 
100 using arrays, strip diagrams, and equations. (RC2, Readiness Standard)
In standards 3.4D, E, F, and H, students solve problems using strategies based on arrays and equal 
shares. This standard, 3.5B, requires that students use other models to perform the operations—arrays, 
strip diagrams, and equations. These models focus on the meaning of multiplication and division and are 
more algebraic than are the other models.

Example/Activity
Below is an example of the same problem solved by using all of the methods listed in the standard. As 
you read the explanations and the models, notice also the similarities between the two models.
Each of the solutions below solves the following problem:

Jacquie made a scrapbook that had 50 
pictures in it. Each page had 5 pictures on it. 

How many pages were there?

Models Examples
Arrays
Arrays can tell the story of the mathematics in 
the word problem. 

In this array, rows of 5 were made until all 50 
pictures had been accounted for. Then the 
groups were counted and there were 10. Those 
are the 10 pages in the scrapbook.

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

Strip Diagrams
Strip diagrams are kinds of pictorial models that 
tell the math story in the problem. As students 
draw strip diagrams that match the story, they 
begin to understand the mathematics in the story 
more clearly. When labels contain words that are 
meaningful to the problem situation, the diagram 
also helps students see that another step is 
necessary to fully solve the problem.

This strip diagram is fairly simple. The student 
lays out strips that equal 5 each until there are 
enough strips to make 50. At that point, the 
student counts the number of groups, which 
is also the number of pages, to get the correct 
answer. Note that the answer is labeled “10 
pages,” not just “10.”

5 5 5 5 5 5 5 5 5 5

10 pages = 50 pictures

Continued on next page
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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. One option to help students get 
started is to let them solve the problem first and 
then help them write the equation. 

Students should use words for the missing part 
of the equation. This helps tie the equation back 
to the story.

Here is one way to write the equation:
number of pages x 5 = 50

Another way to write the equation is:

3.5 Algebraic reasoning. The student applies mathematical process standards to 
analyze and create patterns and relationships. The student is expected to:

3.5C describe a multiplication expression as a comparison such as 3 x 24 represents 3 
times as much as 24. (RC2, Supporting Standard)
The understanding expected in 3.5C can be very tricky for students, even students taking algebra. This 
standard helps students move beyond thinking of multiplication as repeated addition or equal groups. It 
helps them begin to think of multiplication as a rate (e.g., 5 movies at $15 per movie equals $75).

Example/Activity

Verbal expression Algebraic/Numeric expression Discussion Questions
3 times as much as 24 3 x 24

Twice as much as 8 2 x 8
10 times as much as 7 10 x 7

Tom is twice as old as Sally. Sally’s age x 2 gives Tom’s age. Who is older? Sally or Tom?
Sally is twice as old as Tom. Tom’s age x 2 gives Sally’s age. Who is older? Sally or Tom?

The dog weighs three times as 
much as the cat weighs.

Cat’s weight x 3 gives the dog’s 
weight.

Which weighs more? The dog or 
the cat?

Paul’s mother is 4 times as old 
as he is.

Paul’s age x 4 gives his mother’s 
age.

If Paul is 8, how old is his 
mother?

Number 
of 

pages

Number of 
photos on 
each page

Number of 
photos in the 

scrapbook
x x
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3.5 Algebraic reasoning. The student applies mathematical process standards to 
analyze and create patterns and relationships. The student is expected to:

3.5D determine the unknown whole number in a multiplication or division equation 
relating three whole numbers when the unknown is either a missing factor or product. 
(RC2, Supporting Standard)
3.5D provides students with practice using fact families for multiplication and division. 
For this state standard, students are beginning to see that number sentences may be written in different 
ways. 

Example/Activity
Each of the number sentences below is part of the same fact family.

3 x r = 21 Jack has 3 times as many marbles as Charlie. Jack has 21 marbles. How many 
marbles does Charlie have?

r x 3 = 21 Leah has some videos. Sam has 21 videos which is triple the number that Leah 
has.

7 x 3 = r Joseph has 7 bags with 3 frogs in each bag. How many frogs does he have?

21 ÷ r = 3 There are 21 cookies on the tray. Some kids shared them and got 3 cookies each. 
How many kids shared the cookies?

21 ÷ 3 = r There are 21 cookies on the tray. Three kids shared them, each getting the same 
number of cookies. How many cookies did each of them get?

Students may naturally be drawn to the third and the last number sentences. As students become more 
fluent in knowing their fact families, they will be able to fill in these number sentences more easily.
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3.5 Algebraic reasoning. The student applies mathematical process standards to 
analyze and create patterns and relationships. The student is expected to:

3.5E represent real-world relationships using number pairs in a table and verbal 
descriptions. (RC2, Readiness Standard)
This state standard should be combined with 3.5C, which provides the verbal description for the real-world 
relationships in this standard.

Example/Activity

Real-World 
Relationships

Table Verbal Description 
(from TEKS Student Expectation 
3.5C)

Number of feet on a cat There are 4 times as many feet as 
there are cats.

Number of students per 
bus seat

There are twice as many students as 
there are bus seats.
There are half as many bus seats as 
there are students.

Number of legs on an 
insect

There are six times as many legs as 
there are insects.

# of cats # of feet
1 4
2 8
3 12

# of bus 
seats

# of 
students

1 2
2 4
3 6

# of insects # of legs
1 6
2 12
3 18
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Strand 4 - Geometry and Measurement
3.6 Geometry and measurement. The student applies mathematical process standards 
to analyze attributes of two-dimensional geometric figures to develop generalizations 
about their properties. The student is expected to: 

3.6A classify and sort two- and three-dimensional solids, including cones, cylinders, 
spheres, triangular and rectangular prisms, and cubes based on attributes using formal 
geometric language. (RC3, Readiness Standard)
The two verbs for this standard are classify and sort. For this state standard, students use formal 
geometric language to classify and sort figures.
Classify: determine the name of a figure based on its attributes or defining characteristics
Sort: put figures into groups based on their attributes

Example/Activity
Attributes that may be used to sort figures:

• four sides vs. three sides vs. six sides
• curved sides vs. sides that are not curved
• all congruent sides vs. two pairs of congruent sides vs. no congruent sides
• one pair of parallel sides vs. two pairs of parallel sides
• all rectangular faces vs. some rectangular faces vs. no rectangular faces
• faces that include a circle vs. faces that do not include a circle

Below is an example of classifying and sorting a set of two-dimensional figures based on attributes. 

Continued on next page

At least one pair of parallel sides At least one right angle
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Attributes of Two-Dimensional Figures
Name of Figure Diagram Defining Characteristics

circle

• curved
• no straight sides
• closed

Note: The official definition of a 
circle is that every point on the 
edge is the same distance from 
the center of the circle. The 
“same distance” part is what 
keeps the circle from being an 
oval. It is NOT necessary that 
1st grade students understand 
this. This is teacher content 
knowledge only.

triangle

• three sides
• closed

quadrilateral

• four sides
• four angles

This is a large class of figures 
that includes rectangles, 
rhombuses, squares, 
parallelograms, and trapezoids.

rectangle

• special kind of 
quadrilateral
• four sides
• right angles
• closed
• opposite sides parallel

Sides do not have to be 
congruent, but they may be 
congruent. If they are all 
congruent, the figure is also 
called a square.

square

•  special kind of 
quadrilateral

• four sides
• right angles
• closed
•  all sides congruent; no 

exceptions
• opposite sides parallel

Continued on next page
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rhombus

•  special kind of 
quadrilateral

• four sides
•  all sides congruent; no 

exceptions
• closed
• opposite sides parallel 

 Angles do not have to be right 
angles, but if they are all right 
angles, the figure is also called 
a square.

parallelogram

•  special kind of 
quadrilateral

• four sides
• opposite sides congruent
• opposite sides parallel

trapezoid

•  special kind of 
quadrilateral

• four sides
• one pair of parallel sides
•  The other two sides are 

not parallel, but they may 
be congruent.

Note: The bottom trapezoids 
have two congruent sides, but 
the top one does not.

pentagon

• five sides
• closed

Vocabulary Note: "penta" 
means 5; "gon" means sides.

hexagon

                                   

• six sides
• closed

Vocabulary Note: "hexa" means 
6; "gon" means sides.

heptagon

• 7 sides
• Closed

Vocabulary Note: "hepta" 
means 7; "gon" means sides.

octagon

• 8 sides
• closed

Vocabulary Note: "octa" means 
8; "gon" means sides.

nonagon

• 9 sides
• closed

Vocabulary Note: "nona" means 
9; "gon" means sides.

Continued on next page
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decagon

• 10 sides
• closed

Vocabulary note: Vocabulary 
Note: "deca" means 10; "gon" 
means sides.

11-gon

• 11 sides
• closed

dodecagon

• 12 sides
Vocabulary Note: "dodeca" 
means 12; "gon" means sides.

Three-Dimensional Solids

Name of Figure Diagram Defining Characteristics/Attributes

sphere

• three-dimensional
• curved surface
• distance from the center

Note: The official definition of a sphere is a 
three-dimensional figure in which every point 
on the edge is the same distance from the 
center of the sphere. The “same distance” 
part is what keeps the sphere from being 
shaped like an egg. It is NOT necessary that 
2nd grade students understand this. This is 
teacher content knowledge only.

cone

• base is a circle.
• curved face
• 1 vertex

cylinder

Bases are circles, even if the cylinder is lying 
on its side. “Base” does not mean “bottom.”

• 2 bases
• curved face

rectangular 
prism

Bases are rectangles. Any two rectangles 
that are parallel to each other can be called 
“bases.” “Base” does not mean “bottom.”

• faces are rectangles or squares. 
• 8 vertices
• 6 faces (includes the bases)
• 8 edges

Continued on next page
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cube

Bases are squares. Any two squares that are 
parallel to each other can be called “bases.” 
“Base” does not mean “bottom.”

• faces are squares.
• 8 vertices
• 6 faces (includes the bases)
• 8 edges
• All faces are congruent.

triangular 
prism

Bases are triangles no matter how the prism 
is oriented on the page. “Base” does not 
mean “bottom.”

• faces are rectangles.
• 6 vertices
• 6 faces (includes the bases)
• 9 edges
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Rectangle
A rectangle is a quadrilateral and 
a parallelogram. This means that 
it has 4 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 
4-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 4 

sides and the opposite 
sides are parallel. It 

has one more special 
characteristic—all the 
sides are congruent.

3.6 Geometry and measurement. The student applies mathematical process standards 
to analyze attributes of two-dimensional geometric figures to develop generalizations 
about their properties. The student is expected to: 

3.6B use attributes to recognize rhombuses, parallelograms, trapezoids, rectangles, 
and squares as examples of quadrilaterals and draw examples of quadrilaterals that do 
not belong to any of these subcategories. (RC3, Supporting Standard)
Quadrilaterals are figures with 4 sides. When the sides or angles of a quadrilateral have specific 
characteristics, the quadrilateral gets a special name. The name “quadrilateral” is the most general term 
for a four-sided figure, while the name “square” is the most specialized name. 

Example/Activity
The chart below shows the relationships between these special types of quadrilaterals.
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3.6 Geometry and measurement. The student applies mathematical process standards 
to analyze attributes of two-dimensional geometric figures to develop generalizations 
about their properties. The student is expected to: 

3.6C determine the area of rectangles with whole number side lengths in problems 
using multiplication related to the number of rows times the numbers of unit squares in 
each row. (RC3, Readiness Standard)
In third grade, students are formally introduced to the topic of area. In 2nd grade, they covered objects 
with squares and found the area. This standard teaches students how to calculate area based on 
multiplication models they are already familiar with.

Example/Activity
Remember all the arrays that students used to learn their multiplication facts (3.4D)? They were also 
learning how to find the area of a rectangle! A few slight shifts in thinking need to be made so the focus 
is on the area, not only on the multiplication fact.

Shift #1:  The focus is now on the rectangle itself. 
Shift #2:  Area is the number of square units it takes to fill the rectangle. Area is always made up of units 

that are squares. When students were working with arrays, they might have put objects in each 
cell of the array. Now the focus is on the squares themselves like grid models for multiplication.

Shift #3: Area is number of rows  x  number of squares in each row

Caution! Be sure to focus on rows or columns when multiplying. This will help students avoid confusion 
when they find perimeter.
Area is recorded in square units because area is the number of actual squares that cover the object.

4 rows with 6 squares in each row
4 groups of 6 is 24,
so the area of the rectangle is 24 
square units.
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3.6 Geometry and measurement. The student applies mathematical process standards 
to analyze attributes of two-dimensional geometric figures to develop generalizations 
about their properties. The student is expected to: 

3.6D decompose composite figures formed by rectangles into non-overlapping 
rectangles to determine the area of the original figure using the additive property of 
area. (RC3, Supporting Standard)
First, let’s examine the standard for its meaning.  
Decompose: In geometry, decompose means to separate the combined figure into two separate figures.
Composite figures: geometric figures that have been combined to create new geometric figures
Composite figures are figures that are made by combining two other figures. In third grade, the composite 
figures are made up of two rectangles that do not overlap. 
Additive property of area: areas of two figures can be added to find the area of the composite figure
To find the area of the composite figure:

1. Draw a line to separate the rectangles in the composite figure.
2. Figure out the dimensions of each rectangle.
3. Find the area of each rectangle.
4. Add the areas.

Example/Activity

Discussion Figure
The composite figure is made up of more than 1 
rectangle.

1.  To find the area, the figure must be 
separated into 2 separate rectangles. In 
composite area problems, there is typically 
more than one way to separate the figures. 
The rectangles have been separated with 
a red line and each rectangle has been 
colored a different color.

Continued on next page
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2.  Now we have to find the side lengths for 
each rectangle.  
Blue rectangle has 8 rows with 6 unit 
squares in each row. Purple rectangle has 
4 rows with 7 unit squares in each row.

3. Find the area of each rectangle.

4.  Add the areas of each figure. Be sure to 
include the units.

48 square units + 28 square units = 76 square 
units = the area of the composite figure

3.6 Geometry and measurement. The student applies mathematical process standards 
to analyze attributes of two-dimensional geometric figures to develop generalizations 
about their properties. The student is expected to: 

3.6E decompose two congruent two-dimensional figures into parts with equal areas 
and express the area of each part as a unit fraction of the whole and recognize that 
equal shares of identical wholes need not have the same shape. 
(RC3, Supporting Standard)
3.6E is the geometric version of 3.3F and G. This standard focuses on equal areas of the fractional parts, 
while 3.3F and G focus on equivalent fractional parts in which the parts may be eighths or fourths.

Example/Activity
The three rectangles below are congruent. They must be decomposed (broken up) into parts with equal 
areas. The red lines break each of the rectangles into fourths, but they break them up in different ways. 
The parts have the same area, but they are different shapes.

Continued on next page

8 rows of 6

4 rows of 7

8 rows of 6 = 
48 square 
units

4 rows of 7 = 
28 square 
units
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Students may have difficulty understanding that these fractional parts have the same area, even though 
each of the fractional parts is actually one-fourth. If this is true for your students, try using rectangles 
with grid lines. You’ll have to be careful with the ones you choose. For instance, if the fractional part you 
are working on is “fourths,” then both the rows and columns must be divisible by 4. Here is an example:

If you count the square units in each fourth, you will find 32 square units. The fourths are shaped 
differently, but they are all fourths, and they are all 32 square units.

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

3.7A represent fractions of halves, fourths, and eighths as distances from zero on a 
number line. (RC1, Supporting Standard)
3.3B gives a thorough description of fractions on the number line. This is foundational to understanding a 
ruler. The difference in 3.7A is in thinking about distance from 0. This distance, from 0 to 1, is the whole.

Example/Activity
To think about fractions being distance, students have to use linear models of fractions rather than area 
models, because distance measures length from one place to another. This example shows that the 
whole, the distance from 0 to 1, has been broken into 8 equal spaces. Be sure that students are focusing 
on the spaces, not the hash marks. Continue to remind students that length is a "distance traveled", not 
a point on the number line.

The red bar, like a Cuisenaire® rod, covered 7 of the 8 parts, or    of the distance between 0 and 1. The 
point marks the end of the rod and sits at     .

Another length model for fractions is fraction strips. If you use fraction strips, students will still need a 
number line to lay the fraction strips on. The number line needs to have space between 0 and 1 that is 
the same length as the whole fraction strip.

7
87

8
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3.7 Geometry and measurement. The student applies mathematical process standards 
to select appropriate units, strategies, and tools to solve problems involving 
customary and metric measurement. The student is expected to:

3.7B determine the perimeter of a polygon or a missing length when given perimeter 
and remaining side lengths in problems. (RC3, Readiness Standard)
Perimeter is often seen as a formula or a mathematical process to “add up all the sides.” Another way 
to think about perimeter is that it is the length around an object or the number of length units around the 
sides of a figure. 
Because students in third grade use rectangles with square units drawn, they may also use these same 
rectangles to find the perimeter of the rectangle before learning how to calculate it.

Example/Activity
Here is the rectangle from 3.6C. When the sides of the square units that are on the edge of the 
rectangle are counted, their number is the perimeter.

Once students begin to use a process to find perimeter, rather than counting the sides, they often get 
it mixed up with the process for finding area. Why does this happen? One possible reason is that the 
meaning of multiplication gets “lost” when finding area. To find area, students multiply the number of 
rows by the number of columns to get the total number of squares or square units. 
Perimeter focuses on adding lengths. It does not deal with the number of squares. It counts the linear 
units on the edges of the rectangle.
Students need to understand this very well before they are introduced to an approach that includes 
multiplication. If you introduce a formula for perimeter, keep the focus on length units and contrast it with 
the formula for finding area (the number of squares).
When possible, teach area and perimeter together, rather than in isolation. Having students work on on 
finding area and perimeter at the same time forces them to note the difference between the two.

1 2 3 4 5 6 

20 

19 

18 

17

1 6    1 5    1 4   1 3    1 2    11

7 

8 

9 

10
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3.7 Geometry and measurement. The student applies mathematical process standards 
to select appropriate units, strategies, and tools to solve problems involving 
customary and metric measurement. The student is expected to:

3.7C determine the solutions to problems involving addition and subtraction of time 
intervals in minutes using pictorial models or tools such as a 15-minute event plus a 
30-minute event equals 45 minutes. (RC3, Supporting Standard)
This standard comprises students’ first experience in solving problems with time. In previous grades, the 
focus has been on telling what time is on a clock, not talking about the length of events.

Example/Activity
Students may use strip diagrams or number lines to help them make sense of the problems, just as they 
did with solving word problems in previous Student Expectations in the state standards.
Below is an example of the same problem solved by using two models: strip diagrams and open number 
lines. As you read the explanations and the models, notice how the context of the problem, including the 
units, is kept with the models as long as possible in the solution. Notice also the similarities between the 
two models.
Each of the solutions below solves the following problem:
Katrina goes to gymnastics for 45 minutes and goes to her piano lesson for 35 minutes. How much 
longer is gymnastics than the piano lesson?

Examples for Solving Time Problems Using Models
Strip Diagram Open Number Line

Strip diagrams are made based on the content 
of the problem. This problem had two amounts: 
the time for a gymnastics class and the time 
for a piano lesson. Therefore, there are two 
strips, one for each length of time. They were 
positioned this way so that it is clear that the two 
numbers need to be subtracted. 

Gymnastics

Piano Lessons

45 minutes

35 minutes 10 minutes

Open number lines are a way of recording 
the action in the story. The amount above the 
number line shows the time for gymnastics; the 
amount below the number line shows the time 
for the piano lesson. They were positioned this 
way so that it is clear that the two numbers need 
to be subtracted.

    0          10                               45

Gymnastics-45 minutes

Piano Lessons-35 minutes

    0                                      35   45

Gymnastics-45 minutes

Piano Lessons-35 minutes 10 minutes

Although the diagrams are different, notice the similarities. 
1. The two amounts listed in the problem are clear and visible.
2.  It is clear that the problem is looking for the time difference between the gymnastics lesson and 

the piano lesson.
3. The answer to the problem, 10 minutes, is clearly visible on the diagrams.
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3.7 Geometry and measurement. The student applies mathematical process standards 
to select appropriate units, strategies, and tools to solve problems involving 
customary and metric measurement. The student is expected to:
3.7D determine when it is appropriate to use measurements of liquid volume (capacity) 
or weight. (RC3, Supporting Standard)

Remember the old quip, “Which weighs more—a pound of feathers or a pound of lead?” Of course, we 
know that both weigh 1 pound. Each one has a weight of one pound. Which is the larger amount, though? 
It would take many more feathers to make a pound than it would lead weights. The feathers would have a 
larger capacity. 
3.7D helps students learn to discern between measuring something according to how much space it takes 
up (capacity) versus how much it weighs.

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

3.7E determine liquid volume (capacity) or weight using appropriate units and tools. 
(RC3, Supporting Standard)

Examples of tools to measure capacity: quart measures, a milk jug, a one-liter beaker, etc. The tool needs 
to hold liquid and have a known measure (like a gallon milk jug) or have measurement markings on it.
Examples of tools to measure weight: spring scales, two-pan balances, scale, etc.

This state standard can be taught with Science Matter and Energy TEKS 3.5A.

If you are not sure whether your campus has these tools, check out the science lab. They are probably all 
there waiting to be used.
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3.8 Data analysis. The student applies mathematical process standards to solve 
problems by collecting, organizing, displaying, and interpreting data. The student is 
expected to:

3.8A summarize a data set with multiple categories using a frequency table, dot plot, 
pictograph, or bar graph with scaled intervals. (RC4, Readiness Standard)

3.8B solve one- and two-step problems using categorical data represented with a 
frequency table, dot plot, pictograph, or bar graph with scaled intervals.  
(RC4, Supporting Standard)

Students worked with bar graphs and pictographs in 2nd grade. They also worked with scaled intervals in 
2nd grade. Frequency tables and dot plots are new in third grade. 
For 3.8A and B, students have to collect, organize, display, and interpret data. They have to do these 4 
things with 4 different kinds of displays:

• frequency table
• dot plot
• pictograph
• bar graph

All of the graphs shown below have common characteristics:
• They have a clear label that describes the collected data.
• They have a clear scale.
• The data are organized into categories that are labeled.

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 third grade class surveyed all the third 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. They collected the following data:

Kind of Candy Number of Students
Gummy Bears© 22

Skittles© 18
Sour Patch Kids© 20

Laffy Taffy© 10

Continued on next page

Strand 5 - Data Analysis
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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 third 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 are clear.

Kinds of Candy Chosen by third Graders\
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Pictograph
Students in third grade continue to develop 
their initial understanding of pictographs 
from 2nd grade. Pictographs use pictures 
to represent the data points. Instead of 
each picture standing for one data point, 
the pictograph can have a legend that 
shows how many data points each picture 
represents.

This pictograph has a legend that says that each person 
represents 4 votes for that candy. This number was 
chosen so that there were fewer pictures to draw and 
count. 

Kinds of Candy Chosen by third Graders
Gummy 
Bears®

Skittles® Sour Patch 
Kids®

Laffy Taffy®

Continued on next page
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Bar Graph
Students in third grade continue to develop 
their initial understanding of bar graphs 
from 2nd grade. Like the pictographs, bar 
graphs can have intervals larger than 1.

This bar graph has a scale of 5. The pictograph above 
has a scale of 4. Either scale is fine as long as the data 
are plotted correctly.
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Strand 6 - Personal Financial Literacy
3.9 Personal financial literacy. The student applies mathematical process standards to 
manage one’s financial resources effectively for lifetime financial security.
The personal financial literacy state standards may be taught with the third grade Social Studies 
Economics standards.
As more information and ideas become available, updates regarding the Personal Financial Literacy
standards will be posted on the ESC Region 13 math blog.

 
3.9 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:
3.9A explain the connection between human capital/labor and income. 
(RC4, Supporting Standard)
A household income comes from family members who work to earn the money. This state standard has 
students explore the relationship between labor and income. One natural mathematics connection is 
earning money for each hour that is worked. 3.5E has students explore real-world relationships using 
number pairs and verbal descriptions. So for 3.9A, students can explore the amount of money that is 
earned for different types of activities. The money can be by-the-job or by-the-hour, either of which can be 
depicted with a table. Examples used need to be common to third graders’ experiences, such as $0.25 for 
each time they make their beds, $5 to wash the car, etc. Be sure to include jobs that are common to your 
students’ communities and be sensitive to the disparity in incomes of the students in your classroom.

3.9 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:
3.9B describe the relationship between the availability or scarcity of resources and 
how that impacts cost. (RC4, Supporting Standard)
This state standard almost mirrors Social Studies standards 3.7A and B. See your Social Studies 
resources for activities to support this math standard.

3.9 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: 
3.9C identify the costs and benefits of planned and unplanned spending decisions.

3.9D explain that credit is used when wants or needs exceed the ability to pay and that 
it is the borrower’s responsibility to pay it back to the lender, usually with interest. 
(RC4, Supporting Standard)
3.9C and D may be taught together because many families have to take out loans when they have an 
unplanned expense, such as car repairs or medical bills. The loans are taken in many forms: use of 
credit cards, short-term loans from the bank, payday loans, or loans from family members. Some of these 
loans cost less than others cost. However, some families have access to only one or two types of loans. 
The game of Life® can provide this understanding in a game format that neutralizes the possibility that 
students from low-income families may feel uncomfortable with the discussion. 
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3.9 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: 
3.9E List reasons to save and explain the benefit of a savings plan, including for 
college. (RC4, Supporting Standard)
3.9E is included in Social Studies standards 3.6A and B. There are at least 3 benefits to a savings plan 
from a mathematics point of view. They are as follows:

1.  The money is saved and ready when it is needed, rather than the family borrowing it or selling 
personal items to get the money.

2.  Money that is saved earns interest. The more money that is saved in the bank or credit union, the 
more interest is earned. Interest is “free” money that is not earned by the labor of the person with 
the bank account. It is money that the bank gives for having the money deposited in the bank.

3.  Money that is saved for college when children are young grows until the children are ready to go to 
college. When no money is saved for college, the grown child has to take out loans for school. So 
they pay the cost for college as well as the cost of the loan. They are usually still paying for college 
as they are starting their adult lives.

3.9 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: 
3.9F Identify decisions involving income, spending, saving, credit, and charitable 
giving.

To show mastery of this state standard, students need to understand the differences among income, 
spending, saving, credit, and charitable giving. 

Income: money that is earned for work
Spending: using money to buy needed or wanted items
Saving: putting money in a bank account for later use, instead of spending it
Credit: borrowing money and paying interest to buy needed or wanted items
Charitable giving: giving money to an organization that works to help those in need


