Grade 3 Lesson Plan: 3.OA.D.8 Solve two-step word problems involving the four operations.
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(This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information

	Content/Grade Level
	Mathematics/Grade 3
Domain: 3.0A-Operations and Algebraic Thinking
Cluster- Solve problems involving the four operations, and identify and explain patterns in arithmetic.

	Unit
	Solve problems involving the four operations, and identify and explain patterns in arithmetic.
This is intended to be an introductory lesson for the Standard 3.0A.D.8. The activities focus on strategies that could be employed to solve two-step problems (the first half of the Standard). The lesson does not address the use of mental computation and estimation strategies, including rounding, in justifying solutions (the second half of the Standard). Those topics will be covered in future lessons.  The amount of time that should be spent on each activity is dependent upon the needs of the students.

	Essential Questions/Enduring
Understandings Addressed in the
Lesson
	•
Why do I need mathematical operations?
•
How do mathematical operations relate to each other?
•
How is thinking algebraically different from thinking arithmetically?
•
How do I use algebraic expressions to analyze or solve problems?
•
How do the four operations contribute to algebraic understanding?
•
What is meant by equality?
•
What do I know from the information shared in the problem? What do I need to find?
•
How do I know which computational method (mental math, estimation, paper and pencil, and calculator) to use?
•
How do I solve problems using any of the four operations in real world situations?
•
What are some strategies for solving unknowns in open sentences and equations?
•
A mathematical statement that uses an equal sign to show that two quantities are equivalent is called an equation.
•
Equations can be used to model problem situations. 
•
Operations model relationships between numbers and/or quantities.
•
Addition, subtraction, multiplication, and division operate under the same properties in algebra as they do in arithmetic.
•
The relationships among the operations and their properties promote computational fluency.


	
	•
Students use mathematical reasoning and number models to manipulate practical applications and to solve problems.
•
Through the properties of numbers we understand the relationships of various mathematical functions.

	Standards Addressed in This
Lesson
	3.OA.D.8: Solve two-step word problems using the four operations. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using
mental computation and estimation strategies including rounding.
Teacher Notes:
•
This Standard refers to two-step word problems using the four operations. The size of the numbers should be limited to related third grade standards (e.g. 3.OA.C.7 and 3. NBT.A.2). Adding and subtracting numbers should include numbers within 1,000, and multiplying and dividing numbers should include single-digit factors and products less than 100. It also includes multiplying single digits 1 through 9 by the multiple of 10.
•
This Standard calls for students to represent problems using equations with a letter to represent unknown quantities.
•
Although this Standard refers to estimation strategies, including using compatible numbers (numbers that sum to 10, 50, or 100) or rounding, this lesson does not address this part of the Standard. The assessment of estimation strategies should only have one reasonable answer (500 or 530), or a range (between 500 and 550). When writing lesson plans for this Standard, consideration will be given to ensuring that problems will be structured so that all acceptable estimation strategies will arrive at a reasonable answer.
•
It is critical that the Standards for Mathematical Practice are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Standards for Mathematical Practice will be evident in every lesson. The Standards for Mathematical Practice make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.
•
As Table 1 on page 88 of the Common Core State Standards indicates, there are numerous problem types that can be presented to students, just as there is more than one way to solve a problem. It is VERY important to help students see that one student could use addition to solve a



problem while another might use subtraction, and a third might use a comparison or number
sense. It is very important to expose students to all of the problem types modeled in Table 1, Page
88, CCSS. It is also vital to have them discuss what they know from reading or hearing a problem and what they need to find. Students can then approach the problem in a way that makes sense to them and see if it is effective and leads to a clear solution. http://www.corestandards.org/assets/CCSSI_Math%20Standards.pdf
•
Choose problems carefully for students. For example, determine if you wish to focus on using doubling and halving in multiplication, or on using landmark numbers. Specific types of problems typically elicit certain strategies.
•
Once students have had experience with several different strategies, problems should be presented in which students decide individually on the appropriate strategy to employ. Discussion should follow in which students share their thinking and strategies.
•
Classroom discussion, “think-alouds”, and recording students’ ideas as they share them during group discussion are integral in developing algebraic thinking as well as building on students’ computational skills. It is important to record a student’s method for solving a problem both horizontally and vertically.
•
The vocabulary that students should learn to use with increasing precision with this lesson are: operation, multiply, divide, factor, product, quotient, subtract, add, addend, sum, difference, equation, unknown, strategies, reasonableness, and properties.
•
Variables can be used in three different contexts: as unknowns, as changing quantities, and in generalizations of patterns.
•
The footnote in the Common Core State Standards for Mathematics for Standard 3.OA.D.8 is as follows:
3 This standard is limited to problems posed with whole numbers and having whole- number answers; students should know how to perform operations in the conventional order when there are no parentheses to specify a particular order.
	
	The Progressions for the Common Core State Standards in Mathematics (draft), May  2011, for K, Counting and Cardinality; K-5, Operations and Algebraic Thinking (Link: http://commoncoretools.files.wordpress.com/2011/05/ccss_progression_cc_oa_k5_2011_05_302.pdf) states:
•
Do the operation inside the parentheses before an operation outside the parentheses (the parentheses can be thought of as hands curved around the symbols and grouping them).
•
If a multiplication or division is written next to addition or subtraction, imagine parentheses around the multiplication or division (it is done before these operations). At Grades 3 through 5, the parentheses can usually be used or such cases so that fluency with this rule can wait until Grade 6.
It is important to include the Order of Operations within instruction and introduce the use of parentheses when appropriate.

	Lesson Topic
	Solve two-step word problems using the four operations.

	Relevance/Connections
	It is critical that the Standards for Mathematical Practice are incorporated in ALL lesson activities throughout the unit as appropriate. It is not the expectation that all eight Mathematical Practices will be evident in every lesson. The Standards for Mathematical Practice make an excellent framework on which to plan your instruction. Look for the infusion of the Mathematical Practices throughout this unit. 
Connections outside the cluster:
3.OA.A.1: Interpret products of whole numbers, e.g., interpret 5 x 7 as the total number of objects in 5 groups of 7 objects each. For example, describe a context in which a total number of objects can be expressed as 5 x 7.
3.OA.A.2: Interpret whole-number quotients of whole numbers, e.g., interpret 56 ÷ 8 as the number of objects in each share when 56 objects are partitioned equally into 8 shares, or as a number of shares when 56 objects are partitioned into equal shares of 8 objects each.
3.OA.A.3:Interpret whole-number quotients of whole numbers, e.g., interpret 56 ÷ 8 as the number of objects in each share when 56 objects are partitioned equally into 8 shares, or as a number of shares when 56 objects are partitioned into equal shares of 8 objects each.


	
	3.OA.A.4: Determine the unknown whole number in a multiplication or division equation relating three whole numbers. For example: determine the unknown number that makes the equation true in each of these:

                           8 x ? = 48, 5 = ☐ ÷ 3,
6 x 6 = ? 
3.OA.B.5:  Apply properties of operations as strategies to multiply and divide.
· If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known. (Commutative property of multiplication)
· 3 x 5 x 2 can be found by 3 x 5 = 15, then 15 x 2 = 30, or by 5 x 2 = 10, then 3 x 10 = 30. (Associative property of multiplication)
· Knowing that 8 x 5 = 40 and 8 x 2 = 16, one can find 8 x 7 as 8 x (5 + 2) = (8 x 5) + (8 x 2) which leads to 40 + 16 = 56. (Distributive property)
3.OA.B.6:  Understand division as an unknown-factor problem. For example, find 32 ÷ 8 by finding the number that makes 32 when multiplied by 8.
3.OA.C.7: Fluently multiply and divide within 100, using strategies such as the relationship between multiplication and division (e.g., knowing that 8 x 5 = 40, one knows 40 ÷ 5 = 8) or properties of operations.  By the end of Grade 3, know from memory all products of two one-digit numbers.
3.NBT.A.2:  Fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the relationship between addition and subtraction.

	Student Outcomes
	Students will:
•
Represent word problems by using manipulative models or pictures.  From these representations they will create an algebraic equation (a number sentence using a variable).
•
Solve to find the value of the variable in the equation using at least one method of their choosing.
•
Justify their solution by explaining both their reasoning in creating the equation and their computation.

	Prior Knowledge Needed to
Support This Learning
	•
Represent and solve problems using addition and subtraction.
•
Use place value understanding and the properties of operations to perform multi-digit arithmetic.
•
Multiply and divide within 100.
•
Understand properties of multiplication and the relationship between multiplication and division.


	
	•
Solve one-step problems in multiplication and division.

	Method for determining student
readiness for the lesson
	A few days prior to beginning the lesson, complete the warm-up to determine students’ readiness to begin working with variables during problem solving. You may wish to modify the problem based on
your students’ needs.
•
Display Resource Sheet 1: Saving Money on the overhead projector or document camera for the class to view.
•
Ask the students to identify what the problem is asking them to do. (MP1)
•
Have the students find a partner to work with.
•
Provide a variety of manipulative models, such as money, base ten materials, or connecting cubes, in tubs at students’ tables. Allow students to choose which manipulative models they wish to use. If preferred, students may choose to simply record their work in pictures and/or numbers.
•
Distribute Resource Sheet 1 to each student.
•
Allow time for students to model the problem using manipulatives models, pictures, and/or numbers. Students may solve the problem using whatever strategy they choose. Ask questions as you circulate around the room, such as, “Why did you decide to use this strategy?” or “How do you know your solution is correct?”
•
If desired, distribute calculators to students so they can check their answers, or ask students to switch papers with a partner and check to see if their partner’s answer is accurate.
•
Allow time for students to model their equations and share their strategies and solutions using the overhead projector or document camera.
•
Ask students what they used to represent the unknown in their equation. (Box, line or question mark).
•
Share with students that we will now use a letter instead of a box, line, or question mark to represent an unknown in an equation.
•
Introduce the term ‘variable.’ Ask students to try and figure out what the equation would look like if you used a variable. ($139 + __= $307 would become $139 + M = $307 or $307 - $139 = __ would become $307 - $139 = M).  Ask students why we might have used an ‘M’ for the variable (M represents ‘money’).  Ask what other letters could we have used.
•
Help students understand that there is not one correct letter to use. (Although ‘x’ would be an inappropriate choice since it also represents multiplication and this might be confusing within an
equation.)
•
Ask students why we might want to use a variable. (Students may not know the answer but their responses should help you determine their understanding and their readiness for the lesson.)
Concrete – Allow students to use Digi-Blocks or other base ten manipulatives to model the problem.


	
	(MP2, MP4, MP5)
Pictorial – Have students draw a manipulative model to represent the problem. (MP4, MP5)
Abstract - Next write an equation that represents the model created. $139 + M = $307 or  $307 - $139 = M
(MP6)
Possible whole-group discussion questions:
•
Is there more than one visual model to represent a given problem? (MP4. MP5)
•
Does the model answer the question asked? (MP4, MP5)
•
How does your model match the equation? (MP2)
•
Why or when would we use a variable? (MP2)
•
When is it appropriate to use a variable? (MP2)

	Materials
	•
Overhead projector or document camera
•
Resource Sheet 1: Saving Money (one copy per student)
•
Manipulative models such as money, base ten manipulatives, bar models, or connecting cubes.
•
If an interactive white board is available, the use of virtual base ten manipulatives is suggested. (See Technology Section at the end of this lesson.)
•
Calculators (optional)
•
Resource Sheet 2:  Directions for Salute and 1-10 Cards (Run 2 sets of the number cards for each
3-student team.)
•
Resource Sheet 3: Julio’s Run (one copy per student)
•
Resource Sheet 4: The Book Fair (one copy per student)
•
Resource Sheet 5: Another Trip to the Book Fair (one copy per student)
•
Resource Sheet 6: Word Problem Cards, Set A or Set B (one set for each group of four students) Note: The problems in Set B are more challenging than the problems in Set A. You may want to run Set A on one color paper or cardstock and Set B on another color paper or cardstock.
•
Blank or centimeter grid paper
•
Mathematics Word Wall
•
Math Journals
Note: You may want to give students the option of using an open number line or a different strategy in addition to having base ten materials available.


	Learning Experience

	
	Component
	Details
	How will this experience help students to
develop proficiency with one or more of the Standards for Mathematical Practice? Which practice(s) does this address?

	Warm Up
	
	The Salute Game
•
Distribute Resource Sheet 2:  Directions for Salute and two sets of the 1-10 cards to each group of three students.
•
Model the game with two volunteers from the class.
•
Allow time for students to play the game.
•
During that time, move around the room observing the students and determining their ability to use their multiplication facts in the game.
You may wish to have early finishers play this game over the next several days, send the game home as homework, or use this as an extension or center activity.
	

	Motivation
	•
Ask your students, “What strategies did you use to figure out what factor you were holding?”  Allow time for students to share their strategies.
•
Ask them if the same strategy works every time you are trying to solve a problem or if you have to try
different strategies.
•
How do you know where to start when you are solving a problem, either in real life or in math class? Try to elicit from the students that they:
○
start with what they know,
○
then figure out what is missing, and
○
then work to find the missing part.

	


	Learning Experience

	Activity 1
UDL Components
•
Multiple Means of
Representation
•
Multiple Means for Action and Expression
•
Multiple Means for
Engagement Key Questions Formative Assessment Summary
	UDL Components
•
Representation is present in the activity through activating prior knowledge of finding an unknown using a box, line, or question mark and connecting this with the use of a letter to represent the unknown in an equation.
•
Expression is present in the activity through the use of base ten materials, other materials, and verbal interaction between students.
•
Engagement is present in the activity through the use of a peer tutoring, collaboration, and support.
•
Ask a student to take a number card from the Warm- Up game and hold it up for the class to see. For example, if she held up 5, say, “If I multiply my mystery number by 5, I get a product of 35. What
equation could we write to represent this multiplication problem?”
•
Record the equation on the board (5 x ? = 35) Ask what letter we could use instead of the question mark. Remind them of your previous discussion about variables. Ask students to record the equation in their journal, using a letter of their choice for the variable. Ask them to write a sentence that explains what the letter means.
•
Explain that we will have a chance to try our problem- solving strategies on a new problem.
•
Distribute Resource Sheet 3: Julio’s Run to each student.
•
Allow students to work in pairs. Students should be encouraged to discuss the problem and decide on a strategy to use to find the answer. Provide them with a variety of manipulatives models, such as base ten manipulatives, or connecting cubes.
	Key Mathematical Practices Addressed within Lesson Seed:
•
SMP 1 is addressed when students look for entry points into the problem Julio’s Run, make sense of problem and persevere in solving the problem.
•
SMP 2 is addressed in the lesson when students reason about their solutions using letters to replace a number.
•
SMP 4 is evident when students are asked to use models to represent equations and describe their solutions.
•
SMP 5 is evident when students consider which, if any, manipulatives would best help them solve the problem.
•
Students make use of SMP 6 by accurately using a variable to replace a number in an equation.


	Learning Experience

	
	•
Circulate around the room to observe different pairs as they work.
•
After the students have solved the problem, pull them together and allow time for different pairs of students to share their solution and how they arrived at it. Ask, “How is this problem different from ones you have done before?” (This is a two-step problem which involves two operations.)
•
Ask students to think about all the ways they could represent this problem.
•
Ask your students to share some of the equations they recorded on Resource Sheet 3. Again, allow time for students to share their ideas and time for students to respond to the different ideas of their classmates.
•
Record this equation for the problem:
3 x 7 + M = 40
•
Ask your students, “Why did I use the letter “M” in my equation? What does it represent? What does it replace?”
•
Remind students that we can use letters to represent the unknown or ‘variable’ in our equations. The letter takes the place of the box, line, or ?.
•
Ask students to use the equation you just shared to check their answer to the problem and see if it is correct.  For example, if they said that 29 was the number of miles left for Julio to run, they would write:
3 x 7 + 29 = 40
But, 3 x 7 + 29 ≠40.
	


	 Learning Experience

	
	3 x 7 = 21
21 + 29 = 50, 
so they know this answer is incorrect.  
•
Allow a student to show that when they replace the M with 19, the equation is balanced and, therefore, they know their answer is correct:
3 x 7 + 19 = 40
•
This is a two-step problem that involves two operations. How did you know which operation to complete first?
•
Teacher Note:
o
You may wish to share the Order of Operations information with students, but unless they understand why it works, the conversation is not helpful. Instead, you may wish to use student errors to segue to a conversation that emphasizes that getting two different answers from the same problem has led to rules called the Order of Operations. (The Order of
Operations applies, which states that with no parentheses or exponents, you complete multiplication and/or division in the order shown followed by addition and/or subtraction in the order shown, from left to right.)
o
Ask students how the Order of Operations could be helpful.  Emphasize that using reasoning (looking back at the problem to see if your solution makes sense) is effective.
o
Refer back to this throughout the unit, with an emphasis placed on understanding why the rule  works.
	


	Learning Experience

	
	•
Write the following on the board:
3 x 7 = 21
40 – 21 = 19
•
Ask the students how this pair of equations is similar to the equation 3 x 7 + 19 = 40. Allow time for students to share their thinking. Explain that both the single equation and the two equations solve the problem. Stress that it is appropriate to use either a correct single equation or a pair of correct equations to solve two-step problems.
•
Teacher Note: Our main goal is to use equations to solve two-step problems. Another important goal is to help students work toward accurately recording two- step problems in a single equation.
•
Allow time for students to share their reactions to and questions about two-step problems and equations with letters that represent variables.
•
Modify the conversation to meet the needs of the students in your class.
•
Possible Exit Ticket: Distribute Resource Sheet 4: The Book Fair to each student. Allow time for students to work independently. Collect and review the Resource Sheets. Use the solutions as a discussion piece before beginning Activity 2.
•
Possible solution to Resource Sheet 4:
$5 + 6 X N = $17
•
Teacher Note: This is a good place for a think-aloud or math talk. Example:
Teacher: What did you do to solve this problem, Noah?
Noah: Well, I knew that the book was five dollars. I knew
Georgia bought six notebooks but did not know how
	


	Learning Experience

	
	much each notebook cost. And I knew she spent seventeen dollars. Then I got stuck.
Teacher: So what did you do next?
Noah: Well, I kind of had to work backwards. I figured out what 17 take away 5 is. I know it is 12. Then I had to
figure out 6 times what is 12. I know that 6 times 2 is 12. So then the answer is each notebook cost 2 dollars.
Teacher: Okay, so you are saying that N=$2? How did you write the equation? I see that you used subtraction and multiplication to find your answer. How did you know
which operation to use first?
Did anyone find a different solution? Let’s hear your strategy. (Teacher records Noah’s strategy before
another student shares her solution).
Sara: I got a different answer. I used the same equation:
$5 + 6 x N = $17

First, I added 5 + 6 and got 11. Then since I couldn’t multiply 11 x N, I subtracted 11 from both sides of the
equation. That gave me N = 6.
Teacher: Okay, let’s use the 6 in place of N and see if it balances the equation.
Sara: Okay. Well, 5 + 6 = 11 and 11 x 6 = 66. Oh, but
that doesn’t equal 17, so that can’t be right.
Rosita: Oh, but wait a minute. If we use what we learned about the Order of Operations, that might help.
The class would continue by applying the Order of
Operations to determine the correct solution of N=$2.
Possible Extension Activity: Students will record in pictures, numbers, and/or words their understanding of the Order of Operations.
	

	Activity 2
	UDL Components
•
Representation is present in the activity through the
	•
SMP 1 is evident when students share their reasoning about how they solved


	Learning Experience

	UDL Components
•
Multiple Means of
Representation
•
Multiple Means for Action and Expression
•
Multiple Means for
Engagement
Key Questions Formative Assessment Summary
	presentation and exploration of key concepts as equations as well as in an alternate form, such as
physical or virtual manipulatives.
•
Expression is present in the activity through the use of calculators and centimeter graph paper.
•
Engagement is present in the activity through the
use of cooperative learning groups with scaffolded roles and responsibilities.
•
Review students’ work from Resource Sheet 4 from Activity 1. You may want to use a marker to black out students’ names and share the solutions on a document camera or overhead, or you may wish to have students present their own work to the class.
•
Allow students to explain their reasoning and discuss the various solutions.
•
Teacher Note:  As students work through these problem-solving activities, record a class list of strategies students found helpful when solving mathematical word problems. Or, review the Four- Step Problem Solving Process and how that might facilitate arriving at correct equations to use when solving problems. Keeping a chart with the steps listed is a good visual reminder:
o
Understand the problem.
o
Devise a plan.
o
Carry out the plan.
o Look back.
•
Call on student volunteers to share strategies they
have found helpful when solving problems (drawing a diagram or a table, finding the unknowns, working
backwards, guessing and checking, etc.)
•
Distribute Resource Sheet 5: Another Trip to the Book Fair. Review the directions with the students. Allow students to work in pairs or to work
	the problem on Resource Sheet 4 with their peers, as well as when students
complete the Pass the Problem activity.
•
SMP 2&3 is evident when students discuss why each equation on Resource Sheet 5 would or would not work.
•
Students make use of SMP 6 when they review their work to make sure it is not only correct, but presented clearly.


	Learning Experience

	
	independently.
•
Have available for the students manipulative models such base ten materials, play money, and/or other manipulatives so they can act out the problem, if desired. If virtual money or manipulatives are available, these should be an option for students to use.
· Ensure that students understand that the letter “B” in the equations represents the total amount Ben spent at the Book Fair.

•
Allow time for the students to complete the task.
•
When students are finished, facilitate a conversation about why each equation on Resource Sheet 5 would or would not work. Students should justify their answers.
•
Resource Sheet 5 Answer Key: The second and third equations are correct:
$3 + 2 x $4 + $5 = B
B = $3 + $4 + $4 + $5
•
Group the students in teams of four.  Explain that they will be participating in a “Pass the Problem” activity. (You should group students completing the Set A cards together, and the students completing the Set B cards together.)
•
You may wish to assign students roles within each group. For example, you could assign a Group Leader, Materials Handler, Conflict Manager, and Questioner (asks questions of other groups or the teacher.) You may wish to have students rotate these roles.
•
Before beginning the activity, review the problem- solving steps with students that were discussed in Activity 1.
•
Distribute sets of the four word problems on
Resource Sheet 6 (Set A or Set B, depending on your students) face down to each group.  Ask each
	


	Learning Experience

	
	student to take one of the problems.
•
Distribute blank or centimeter grid paper for the students to use when solving the problems.
•
Explain that each member of the group will work on the problem he/she received first.  Students will record their solution on the paper using words, numbers, and/or pictures.  Each student should write an equation with a variable for the problem.
•
Those who finish early should review their work to make sure it is not only correct, but presented clearly.
•
When all students have finished their first problem, they will pass it, with their solution, to the left.
•
Each student will then review the work done by the student to their right. If they agree and find that nothing needs to be added, they put a smiley face at the top of the page. If they would have solved it another way, or think there is another answer, they should turn the paper over and record their thinking.
•
When all students in the group have finished, again they pass the problem to the left and repeat the steps above.
•
Circulate around the room, asking students questions and taking anecdotal notes.
•
Once all four students have reviewed all four problems, they will signal the teacher with a ‘thumbs up’ and then wait for his/her directions.
•
Once all groups have finished passing the problems, gather the class together and discuss each problem and the different strategies used.
•
It is important for students to see that there is more than one correct equation for any given problem.
•
Answer Key for Resource Sheet 6, Set A:
○
Problem 1: Answer: 8 dollars
	


	Learning Experience

	
	One Possible Equation: $16 – A + $4 = $12
○
Problem 2: Answer:  9 dollars
One Possible Equation: $3 + $8 + B = $20
o
Problem 3:
Answer:  37 brownies
One Possible Equation: D =20 + 8 + 15 - 6
o
Problem 4:
Answer: 25 minutes
One Possible Equation: T =120 – 45 - 50
o

Problem 5: Answer: 38 blocks
One Possible Equation: B = 19 + 19
o
Problem 6:
Answer: 19 books about animals
One Possible Equation: 9 + 22 + B = 50
•
Answer Key for Resource Sheet 6, Set B:
○
Problem 1:
Answer: 56 apples
One Possible Equation: 88 ÷ 11 x 7 = A
○
Problem 2:
Answer:  16 dollars
One Possible Equation: $12 = A ÷ 2 + $4
○
Problem 3:
Answer: 53 students
One Possible Equation: 10 + 17 + 26 = S
	


	Learning Experience

	
	o

Problem 4: Answer: 51 twigs
One Possible Equation:
6 +14 + 10 + 21 = T
o
*Problem 5:
Answer:  19 students
Possible Equation:  2 x S + 8 = 46
o

*Problem 6: Answer:  2 cookies
One Possible Equation: 7 x C + 6 = 20
Teacher Notes:
•
Remember that when parentheses are not used, the Order of Operations applies, which states that with no parentheses or exponents, you complete
multiplication and/or division in the order shown followed by addition and/or subtraction in the order
shown, from left to right.
•
If students have been taught to rely on keywords in order to help with problem solving, they may find some of the problems in the Set A and Set B cards difficult. Most of the problems in the two sets of cards do not contain key words.  It is important to spend less time using key words and more time focusing on making sense of the problem.
	

	Closure
	Math Journal Entry
•
Distribute Math Journals to students and ask them to select one of the following to respond to:
•
Journal Entry #1:  Ask students to choose one of the problems they worked on today and share two different ways to arrive at the correct solution.
	


	Learning Experience

	
	Remind them to include why both solutions are correct.
•
Journal Entry #2: Why is a variable an important tool to use in equations when solving problems?
Sample Assessment Items:  The items included in this component will be aligned to the standards in the unit and will include:
•
Items purchased from vendors
•
PARCC prototype items
•
PARCC public released items
•
Maryland Public release items
•
Formative Assessment
These items will be written by vendors. This lesson plan will be updated.
	


	Supporting Information

	Interventions/ Enrichments
•
Students with Disabilities/ Struggling Learners
•
ELL
•
Gifted and
Talented
	Interventions/Enrichments:
(Standard-specific modules that focus on student interventions/enrichments and on
professional development for teachers will be included later, as available from the vendor(s) producing the modules.) These modules are being written by the Dana Center. This Lesson Plan will be updated.
•
Some students may need to build the equation using concrete or virtual materials in order to visualize the problem and record it in an equation.
•
Some students may benefit from using centimeter grid paper to complete computation problems.
•
Students who need to be challenged may benefit from completing and discussing strategies for the Set B Cards

	Technology
	•
http://www.corestandards.org/assets/CCSSI_Math%20Standards.pdf Various addition and subtraction problem types



	
	•
http://duinanddobber.sfinstructionalresources.wikispaces.net/file/view/What+is+Cognitively+Guided+Instruction%5B1
%5D.pdf Cognitively Guided Instruction Problem Types for addition, subtraction, multiplication, and division
•
http://illuminations.nctm.org/LessonDetail.aspx?ID=L291 NCTM Algebra Lesson Plan for Grades 3-5, Variables
•
http://ssrsbstaff.ednet.ns.ca/jrenouf/virtualmanipulatives.htm Virtual Manipulatives
•
http://members.learningplanet.com/act/mayhem/free.asp online games involving the four operations
•
http://www.mathplayground.com/wordproblems.html Online multi-step word problems
•
http://www.plsweb.com/Products-Resources/Newsletter/September-2010 Student roles and cooperative learning
•
http://wps.ablongman.com/ab_vandewalle_math_6/0,12312,3547876-,00.html Reproducible blackline masters
•
http://lrt.ednet.ns.ca/PD/BLM_Ess11/table_of_contents.htm mathematics blackline masters
•
http://yourtherapysource.com/freestuff.html Simple activities to encourage physical activity in the classroom
•
http://www.mathsolutions.com/index.cfm?page=wp9&crid=56 Free lesson plan ideas for different grade levels
•
http://digiblock.com/  Lesson plans for using Digi-Blocks
•
http://sci.tamucc.edu/~eyoung/literature.html links to mathematics-related children’s literature
•
http://www.nctm.org/ National Council of Teachers of Mathematics
•
www.k-5mathteachingresources.com Extensive collection of free resources, math games, and hands-on math activities aligned with the Common Core State Standards for Mathematics
•
http://elementarymath.cmswiki.wikispaces.net/Standards+for+Mathematical+Practice Common Core Mathematical
Practices in Spanish
•
http://mathwire.com/ Mathematics games, activities, and resources for different grade levels
•
http://www.pbs.org/teachers/math/ interactive online and offline lesson plans to engage students. Database is searchable by grade level and content
•
http://www.k8accesscenter.org/training_resources/MathWebResources.asp valuable resource including a large
annotated list of free web-based math tools and activities.
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Resource Sheet 1
Saving Money

Name:  

Keon saved some money in his bank. Chris saved $139. Together Keon and Chris saved a total of $307.  How much money did Keon save?
Model an equation using base ten manipulatives or pictures to show how much money Keon saved. Record your model below. Then write the equation that is represented by your model.

Resource Sheet 2 (1 of 2)
Directions for Salute (Multiplication Version)
This is a game for three players.
Materials:
Deck of playing cards
o Two sets of 0-10 cards - shuffled
Directions:
1. Players one and two each hold a card to their forehead so that they can not see it, but the other two players can see it.
2. Player three calls out the product.
3. Players one and two race to figure out their hidden card.
4. The first player to call out the correct answer is the winner of that round and keeps both cards.
5. The game ends when all the cards have been used. The player with the most cards at the end of the game is the winner.
6. Players should switch roles so that all players get a chance to call out the product.
This game can be modified to practice addition, subtraction, and division facts as well.
Resource Sheet 2 (2 of 2)
1 – 10 Cards for the Salute Game
(Run two copies for each group of three students.)
	1
	2
	3
	4
	5

	6
	7
	8
	9
	10


Resource Sheet 3
Julio’s Run
Name  

Name:  

Julio runs 3 miles a day. His goal is to run 40 miles. After 7 days, how many miles does Julio have left to run in order to meet his goal? Solve the problem and show your work below.
How would you write this problem as an equation(s) using a variable for the unknown?
Resource Sheet 4
The Book Fair
Name _ 
_ 
_
Georgia went to the Book Fair. She bought a book for 5 dollars. She also bought 6 notebooks. She spent a total of 17 dollars. How much did each notebook cost? Find the solution.
How would you write this problem as an equation(s) using a variable for the unknown?

Resource Sheet 5
Name  

Another Trip to the Book Fair
Use this table of Book Fair prices to help you solve the problem below.
Ben went to the Book Fair.  He bought a comic book, two magazines, and a writing journal. Which equations can be used to find out how much Ben spent at the Book Fair? Be sure to select all of the equations that can be used.
o $3 x $4 = B
o $3 + 2 x $4 + $5 = B
o B = $3 + $4 + $4 + $5
o B = $3 + $4 + $5
Explain why the equations you selected are correct.
Resource Sheet 6 (Page 1 of 2)
Word Problem Cards (Set A)
	Problem #1
Greg’s Allowance
Michael had 16 dollars that he earned from his weekly allowance. He spent some of his money at the movies. Then he washed his neighbor’s car and earned another 4 dollars. Now Michael has 12 dollars. How much did he spend at the movies?
	Problem #2
School Store
Oki is buying school supplies in the School
Store. He spent 3 dollars on pencils, 8 dollars on notebook paper and he also bought some
binders. Oki spent a total of 20 dollars. How much did he pay for the binders?

	Problem #3
Dessert Sale
The third grade students held a Dessert Sale to raise money for a school project. The PTA contributed 20 brownies to the sale. Akim’s mother contributed 8 brownies and Shawanda’ grandfather contributed 15 brownies. When the sale was over, there were 6 brownies left. How many brownies did the third grade students sell?
	Problem #4
Matthew and Sara have two hours to spend at the aquarium before they have to get on the bus to go home. They spend 45 minutes at the Dolphin Show. Then they spend 50 minutes looking at the sharks. How much time do Matthew and Sara have before they need to get on the bus?

	Problem # 5
Getting to School and Back
On Saturday, Maria and her father walked 3
blocks from their house to the bus stop. They rode the bus 16 blocks to the library. Later, they came
home the same way. How many blocks did Maria and her father travel on Saturday?
	Problem #6
School Library
Three third grade classes visited the school library on Wednesday. Mr. Silva’s class checked out 9 books about animals. Mrs. Goldberg’s class checked out 22 books about animals. Miss Bailey’s class also checked out some books about animals. If the total number of books checked out about animals is 50, how many books did Miss Bailey’s class check out?


Resource Sheet 6 (Page 2 of 2)
Word Problem Cards (Set B)
	Problem #1
Bags of Apples
A class is going to divide 88 bags of apples among 11 students. Each bag contains 7 apples. How many apples will each student receive?
	Problem #2
Greg’s Allowance
Michael spent half of his weekly allowance to go to the movies. To earn more money, he walked his neighbor’s dog after dinner for $4. What is Michael’s weekly allowance if he ended up with
$12?

	Problem #3
Gardening Club
There are 10 first graders in the afterschool Gardening Club. There are 7 more second graders than first graders. There are also 9 more third graders than second graders. How many students are in the Gardening Club?
	Problem #4
Nature Hike
A third grade class went on a nature hike. Four groups of students collected bags of twigs for a class project. The first group collected 6 twigs. The second group collected 8 twigs more than the first. The third group collected 4 twigs less than the second group. The fourth group collected 11 twigs more than the third group. How many twigs did the class collect?

	Problem # 5
Class Snack
Bella brought in 46 pretzel sticks for a class snack. She gave 2 to each student. There were
8 pretzel sticks remaining. How many students were in class that day?
	Problem #6
Allison’s Cookies
Allison had a party at her house. She baked 20 cookies to share. Seven friends came to the party. After her friends left, 6 cookies remained. If Allison gave each friend the same number of cookies, how many cookies did each friend get?


Book Fair Prices�
�
Comic


Books�
$3�
�
Paperback


Books�
$3�
�
Magazines�
$4�
�
Journals�
$5�
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