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	Program Information
	[Lesson Title]
Order of Operations - PEMDAS
	TEACHER NAME
Jolene Seuffert
	PROGRAM NAME
Parma City School District

	
	[Unit Title]
Order of Operations
	NRS EFL(s)
1 – 3
	TIME FRAME
150 minutes

	Instruction
	ABE/ASE Standards – Mathematics

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	
	Operations and Algebraic Thinking
	A.2.10
	Geometric Shapes and Figures
	
	Measurement and Data
	

	
	The Number System
	
	Expressions and Equations
	A.3.6
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	
	Functions
	
	Similarity, Right Triangles. And Trigonometry
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center (TRC).

	
	Number and Quantity
	
	
	Geometric Measurement and Dimensions
	
	

	
	
	Modeling with Geometry
	
	

	
	Mathematical Practices (MP)

	
	X
	Make sense of problems and persevere in solving them. (MP.1)
	
	Use appropriate tools strategically. (MP.5)

	
	
	Reason abstractly and quantitatively. (MP.2)
	
	Attend to precision. (MP.6)

	
	
	Construct viable arguments and critique the reasoning of others. (MP.3)
	
	Look for and make use of structure. (MP.7)

	
	
	Model with mathematics. (MP.4)
	
	Look for and express regularity in repeated reasoning. (MP.8)


	
	LEARNER OUTCOME(S)
· Students will be able to recognize and understand the acronym PEMDAS as it relates to order of operations.
· Students will be able to recognize that numeric expressions can have a different value depending on the order in which the operations are carried out.
· Students will be able to simplify algebraic expressions utilizing order of operations.
· Students will be able to demonstrate (80%) achievement in the Order of Operations bingo board game by correctly simplifying the provided expressions. Students should correctly simplify 8 out of every 10 game expression cues.
· Students will be able to demonstrate (90%) accuracy in simplifying Order of Operations expressions on lesson homework worksheets.
	ASSESSMENT TOOLS/METHODS
Formative:
· Verbal check-in with students as they are working on the instructional activities – i.e. circulating the room as students do the warm-up, text lesson, bingo game, and online game to see if they are having problems or need assistance.
· Sit and walk-through a problem or two if student is struggling.
· Pause individual or paired exercises and work through a problem on board/chart as a class if group is struggling. Re-teach if necessary.
· Review concepts as a class for accuracy and areas of difficulty, if need-be.
· Provide more practice problems in form of teacher- selected worksheets if group/individual needs more time. Select and print any worksheet deemed appropriate from  www.math-drills.com.
Summative:
· Collect student work from textbook lesson and check for accuracy.
· Collect bingo boards to check accuracy.
· Collect homework for grading/ or review as class next session (instructor choice).

Next-Steps
· Class exercise worksheets and homework will be used to assess if students are ready to move on, or need further review. Possible next step would be equivalent expressions utilizing order of operations.

	· 
	LEARNER PRIOR KNOWLEDGE:
· Terms: algebraic expression, variables, numbers, exponents, parenthesis.
· Math concepts: recognize and solve basic math operations (addition, subtraction, multiplication, division, exponents).
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	INSTRUCTIONAL ACTIVITIES
1. Warm-up activity: As a class, have students pull out a sheet of paper. On the board (or chart paper), write PEMDAS. Have the students copy the acronym on their paper and write what each letter stands for. After a few minutes, have students pair together ad share what they know about PEMDAS. Come together as a class. Have one or more volunteers come to the board and label the acronym PEMDAS for the whole class to see. Use this opportunity to discuss/teach the acronym and its importance to math along with pertaining symbols.

2. Textbook activity: Introduce order of operations via textbook lesson on Order of Operations (pps. 36-39 of Common Core Basics). Instructor choice: students can work through lesson individually, in differentiated pairs, or as instructor-led class. Collect practice work (as offered in text) from lesson which students will complete on their own notebook paper.
3. Class activity: Can be conducted midway through the textbook lesson or after. Instructor writes an algebraic expression on the board twice (side-by-side with space in between). Two students, either volunteers or selected by teacher, are instructed to simplify the equation following individual instruction. One student is instructed to simplify the expression starting from left and moving to the right. The second student is instructed to solve the problem utilizing the rules of PEMDAS. Discuss the outcome of the activity as a class.
4. Class exercise: Distribute Order of Operations Bingo Game
handout (attached). Instructions are included on worksheet.
5. Follow-up practice: Either individually or in leveled pairs, have students use computers to play Order of Operations Millionaire.
6. Homework: Distribute copies of Homework Worksheets (attached) – Beginner for struggling students and Advanced for students who would benefit from an additional challenge. Have students complete and collect for review/grading at the
	RESOURCES
White/chalkboard/Chartpaper (choose one) Paper for student work during class activity

Common core basics: Building essential test readiness skills
(Mathematics). (2015). Columbus, OH: McGraw-Hill Education. Student copies of Order of Operations Bingo Game (attached)
Computers with internet access for each student or pair of students to play online math game Order of Operations Millionaire. Retrieved from:

http://www.math-play.com/Order-of-Operations- Millionaire/division-millionaire.html
Student copies of Homework Worksheets (attached)
· Homework Worksheet 1 Order of Operations – Beginner
· Homework Worksheet 2 Order of Operations – Advanced
Student copies of additional teacher choice practice worksheets (as mentioned in assessment tools/methods above). Retrieved from: www.math-drills.com
Supplemental resources for differentiation (attached):
· Student copies of Vocabulary Sheet – Order of Operations
· Student copies of Order of Operations Supplemental Practice – Beginner worksheets


	
	beginning of the next class.
	

	
	DIFFERENTIATION (options)
· Vocabulary sheet with terms and definitions for struggling students.
· Structure learning opportunities with student pairs to include a low-level and high-level student (allow higher-level to help-lower student solve problems) during any of the instructional activities.
· Pair higher-level student with lower-level student to play Order of Operations Millionaire game together.
· Higher-level option: call on advanced students for the class activity where students solve matching expression differently. Have students explain/discuss the outcome to the class.

· Circulate room to provide additional assistance throughout activities/exercises.


Order of Operations Bingo
Cut into strips, and share just the expressions with the class.

EXPRESSION
ANSWER
EXPRESSION
ANSWER
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1. 6 ÷ 2 × 13   − 2

2. 2 × 3 ÷ 18  2

Perform the operations in the correct order.
6. (2 ÷ 2 − 8 ÷ 8) ÷ 8

7. 2 ÷ 1 + 2 + 9 ÷ 9

3. 53−(10−8) + 5

8. (9 ÷ 9)


7+8−8

4.    25−3  6−4

5. 1 × (5 − 5) ÷ 12

9. 10 + 32×2−2
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10. 27−1−2

1. 6 ÷ 2 × 13   − 2

= 1
2. 2 × 3 ÷ 18  2
= 18
3. 53−(10−8) + 5
= 10
4.    25−3  6−4

= 16
5. 1 × (5 − 5) ÷ 12
= 0

Perform the operations in the correct order.
6. (2 ÷ 2 − 8 ÷ 8) ÷ 8

= 0
7. 2 ÷ 1 + 2 + 9 ÷ 9

= 5
8. (9 ÷ 9)7+8−8
= 1
9. 10 + 32×2−2
= 19
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10. 27−1−2

= 4
Perform the operations in the correct order.
1. (8 − 6)(9−(1+6))÷(5−4)
2. 6 × (5 ÷ (4 ÷ 4 ÷ 1) − 4) + 5

3. 31−1 + 10 + 6 ÷ 3 − 6

4. 7 ÷ (3 − 2) × 2 ÷ (2 ÷ (8 − 6))


6. (7 ÷ 1)(5−(4−4+5))÷1
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(5−5)÷3

7. (4 × 3) ×
8. 6 ÷ ((3 + 10 + 6 − 2 × 9) × 2)

9.    9 ÷ 32 × 4 3−1×1
5. (3 ÷ (10 ÷ 10) + 4)(3−3)÷5

10. (3 × 3 −

9) ×

9 ÷ 1 ÷ 9 × 5

Perform the operations in the correct order.
1. (8 − 6)(9−(1+6))÷(5−4)
= 4
2. 6 × (5 ÷ (4 ÷ 4 ÷ 1) − 4) + 5

= 11
3. 31−1 + 10 + 6 ÷ 3 − 6

= 7
4. 7 ÷ (3 − 2) × 2 ÷ (2 ÷ (8 − 6))

= 14
5. (3 ÷ (10 ÷ 10) + 4)(3−3)÷5
= 1

6. (7 ÷ 1)(5−(4−4+5))÷1
= 1
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(5−5)÷3

7. (4 × 3) ×
= 12
8. 6 ÷ ((3 + 10 + 6 − 2 × 9) × 2)

= 3
9.    9 ÷ 32 × 4 3−1×1
= 16
10. (3 × 3 − 9) × 9 ÷ 1 ÷ 9 × 5

= 0
 
Vocabulary Sheet – Order of Operations 
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Variables – a factor or quantity that can vary, or change; represented in math by a letter such as x or y

Numbers – an arithmetical value expressed by a symbol or word, represents a quantity
Operators – addition, subtraction, multiplication, and division symbols

Exponents – a quantity representing the power a given number or expression is to be raised
Parenthesis – ( ), a pair of rounded brackets used to mark off a mathematical number or expression

Expression – numbers and symbols with operators (+, -, x, / ) grouped together to show the value of something
Algebraic Expression – a mathematical phrase that contains numbers, variables and operators

Supplemental Practice

PEMDAS (order of operations) Practice
Name:  

Directions: Write the algebraic expression/s (up to four), provided by your instructor, on the lines above each inverted triangle. Use order of operations to simplify each expression. Write your work inside the triangle.
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5 5 5 5 �
1�
�



7 7 7 7�
2�
�



1 1 1 1�
3�
�
54+63�
4�
�



3 2 1�
5�
�



2 4 6 8�
6�
�



1 2 1 2 1 2�
7�
�



2 2 2 2�
8�
�
3333�
9�
�



1 2 3 4�
10�
�



2 3 4 6 7�
11�
�
5552+9�
12�
�
1 2 3 4�
13�
�









2 3 4 5�
26�
�



4 5 6 7�
27�
�



2 2 ( 3 4 )�
28�
�



( 3 4 5 ) 6�
29�
�



9 8 7 6�
30�
�
4+333�
31�
�



4 4 4 4�
32�
�



7 6 5 4�
33�
�



1 0 9 8 7�
34�
�



5 5 5 5�
35�
�



( 3 3 ) 2 3�
36�
�



5 6 7�
37�
�



( 5 4 4 4 ) 2�
38�
�









1 2 3 4�
14�
�



5 4 3 2�
15�
�
1 2 3 4 5�
16�
�



8 8 8 8�
17�
�



6 5 4 3�
18�
�
5+456�
19�
�
2 3 4 5 6�
20�
�



1 ( 2 3 ) 4�
21�
�



6 7 5 4�
22�
�
6 5 4 3�
23�
�



2 3 4�
24�
�
1 4 4 1 �
25�
�






3 4 4 5 �
39�
�
4 3 2 1 4�
40�
�



6 7 8 9�
41�
�



2 3 ( 3 4 )�
42�
�



5 6 8 4�
43�
�
4 3 2 2 1 �
44�
�



8 7 6 5�
45�
�
2 3 4 5 �
46�
�



2 3 4 5 6 7�
47�
�



54 3 2�
48�
�



7 7 6 6�
49�
�



8 7 6�
50�
�
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