
Introduction to Counting Methods 
General Outcome:  Develop critical thinking skills related to uncertainty. 
 
SO4.  Solve problems that involve the fundamental counting principle.  [PS, R, V] 

4.1 Represent and solve counting problems, using a graphic organizer. 
4.2 Generalize, using inductive reasoning, the fundamental counting principle. 
4.3 Identify and explain assumptions made in solving a counting problem. 
4.4 Solve a contextual counting problem, using the fundamental counting principle, and explain the reasoning. 
 

SO5. Solve problems that involve permutations.  [ME, PS, R, T, V] 
(It is intended that circular permutations not be included.)​
 

5.1 Represent the number of arrangements of n elements taken n at a time, using factorial notation. 
5.2 Determine, with or without technology, the value of a factorial. 
5.3 Simplify a numeric or an algebraic fraction that contains factorials in both the numerator and denominator. 
5.4 Solve an equation that involves factorials. 
5.5 Determine the number of permutations of n elements taken r at a time. 
5.6 Determine the number of permutations of n elements taken at a time where some elements are not distinct. 
5.7 Explain, using examples, the effect on the total number of permutations of n elements when two or more elements are 
identical. 
5.8 Generalize strategies for determining the number of permutations of n elements taken r at a time. 
5.9 Solve a contextual problem that involves probability and permutations. 
 

SO6. Solve problems that involve combinations.  [ME, PS, R, T, V] 
 

6.1 Explain, using examples, why order is or is not important when solving problems that involve permutations or combinations. 
6.2 Determine the number of combinations of n elements taken r at a time. 
6.3 Generalize strategies for determining the number of combinations of n elements taken r at a time. 
6.4 Solve a contextual problem that involves combinations and probability. 
 



 
Mathematical Processes 

●​ Connections [CN]  Students are expected to make connections among mathematical ideas, other concepts in mathematics, 
everyday experiences and other disciplines 

●​ Problem Solving [PS]  Students are expected to develop and apply new mathematical knowledge through problem solving 
●​ Reasoning [R] Students are expected to develop mathematical reasoning 
●​ Visualization [V]  Students are expected to develop visualization skills to assist in processing information, making 

connections and solving problems. 
●​ Mental Estimation [ME] Students are expected to demonstrate fluency with mental mathematics and estimation. 
●​ Technology [T] Students are expected to select and use technology as a tool for learning and for solving problems 

 

Lesson 1: Counting Principles 
Achievement Indicators 

4.1 Represent and solve counting problems, using a graphic organizer. 
4.2 Generalize, using inductive reasoning, the fundamental counting principle. 
4.3 Identify and explain assumptions made in solving a counting problem. 
4.4 Solve a contextual counting problem, using the fundamental counting principle, and explain the reasoning. 
 

Lesson Links:  
●​ Click here for a Notebook version of ERLC Lesson Link.  Please use this lesson as a framework for your own teaching 

environment. 
●​ Click here for a pdf version of the same ERLC Lesson Link. 

 
Additional Resources to Support this Lesson 

●​ Absolute Value Workbook: Lesson 1: Fundamental Counting Principle --  Page 63 
●​ John Tanton on Counting Principles  – Click here 

 
Videos: 

1.​ Counting Principles -- (Youtube Link) 
2.​ Visualizing the Fundamental Counting Principle (Vimeo Link)  

https://drive.google.com/file/d/1rgslKvPWrWxq75H4LHD0iFQv6GPDBChX/view?usp=sharing
https://drive.google.com/file/d/1uzS7lWFNe-V20LA6AkZrwbuyDhc_tgRA/view?usp=sharing
https://drive.google.com/file/d/1N7vPh79QMUdjceDAVoxUbS1zwRy9xm6Q/view?usp=sharing
https://www.youtube.com/watch?v=Q0QjSrrC7G4&list=UUzP2i4TYVHkxIX2x3KE4zeg
https://vimeo.com/22378466?turnstile=0.TdeI0_ZHPvWCV5XBuYI7NrwdOgGa0pqNuklnw9TARPtdP96XasqnfK67SUk2MW_4tbKe2jXSROrdoKrNqoaKP77w-FWdW_pQiAydwDH8LpvZ3fHAgTcT6n-AOkrIx0BqPXJQ6eFN75rb2Yt-5mGoffxHMBz63vKca420NsDesJc3ZqgrIeNQu4ONcSWJSPsNb5jxM--A2vf6oyhgn-dvOQj4KOa-Q1wW9bR1E65_DQfgYVqnTGZMdB7An63NttjbpJCAzMrz3ppv9Nx-JaxN_h-9_GpVR1shVRfw2kmDEDm_rDnlxe_f9BS6wSvBUbhRJQMx8LQlCE-JQYZv9nExRqAKxjWQ89fgR7kP8HLPZTMk-T1MvK_MX1uO4KQpe9YJjkYEsS_d_qAqf5RXzt1Z8xBQDTNkA8-xueJK_KwkTuND6-_RBzgKipPSHvYprx1mvm24z4Qk97MVHwf9PHH-U37mroC2Ijk27AVLrjLsG0vfwPqXpExc03_yi4FQVdXYl8NY2Zl__ChNnws5EaUI6d--V-P6W7VyeK2ivaMQ6MSNlM4HNZTS18YS2FIiwCkny4F0QE13APbMoowttmEbryHgY21p2VrKIZYA3Z8O965ABiszYhrULj470dFslhqMXhQnnSR_9_Cuv-7pfDseYfqAbTul_hzPjalWjP2vbJrrE5YrAlw_qpzP65O-7Dn_CCmf6mvyaQMukvp_9aos8e9JO5ffKUOvDCKa54bzssb_i7kFmqTJSc9qeqxS1EWT27H8OJ0opvPXCyhS_1Q3fRuTtiEprGeEXCR4Gakhe2UeqA4jjxCtc9UuKm5LC5oHsepQUBSsjql4-nbM47d9uJpZw88OjqI47Moau-4ZS-24hUIdVF-js_k4aDjoT8FnT5ASc9blsDSn9O_e5aDJKg.lAcBjvFUUAziDAHAmDdliw.6541500479c3937ff7553ce5cd8636f4413aec37cad42b564f707f82463d7b0b


Lesson 2: Introducing Permutations and Factorial Notation  
 
Achievement Indicators 

4.1 Represent and solve counting problems, using a graphic organizer. 
4.4 Solve a contextual counting problem, using the fundamental counting principle, and explain the reasoning. 
5.1 Represent the number of arrangements of n elements taken n at a time, using factorial notation. 
5.2 Determine, with or without technology, the value of a factorial. 
5.3 Simplify a numeric or an algebraic fraction that contains factorials in both the numerator and denominator. 
5.4 Solve an equation that involves factorials. 
 

 
Discovery Based Learning 

1.​ Algebra 2: Permutations -- TInspire Activity [T] 
Students are led through the development of the formula for finding n objects taken n at a time and then n objects taken r at a 
time. 

 
Lesson Links:  

●​ Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment. 
●​ Click here for a pdf version of the same ERLC Lesson Link. 

Videos: 
●​ Permutations and Factorial Notation -- (Youtube Link) 

 

Lesson 3: Permutations When All Objects are Distinguishable 
 
Achievement Indicators: 

4.1 Represent and solve counting problems, using a graphic organizer. 
4.4 Solve a contextual counting problem, using the fundamental counting principle, and explain the reasoning. 
5.2 Determine, with or without technology, the value of a factorial. 

http://education.ti.com/en/timathnspired/us/detail?id=C77E905681454156AC80D02EF1E3FCCF&t=9E81440586114D568325D7591DB69868
https://drive.google.com/file/d/1SkyJ8-nOAyTKm508RkLRhlAoKWQVYXMP/view?usp=sharing
https://drive.google.com/file/d/1LiDC3K9YSpZilWoMd4vkf89VlUE7dMRS/view?usp=sharing
http://www.youtube.com/watch?list=UUzP2i4TYVHkxIX2x3KE4zeg&v=V0NmmQGDG_8


5.3 Simplify a numeric or an algebraic fraction that contains factorials in both the numerator and denominator. 
5.4 Solve an equation that involves factorials. 
5.5 Determine the number of permutations of n elements taken r at a time. 
5.8 Generalize strategies for determining the number of permutations of n elements taken r at a time. 

 
Lesson Links:  

●​ Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment. 
●​ Click here for a pdf version of the same ERLC Lesson Link. 

 
Videos: 

●​ Permutations When All Objects Are Distinguishable -- (Youtube Link) 
 
 

Lesson 4: Permutations When Objects are Identical 
 
Achievement Indicators: 

4.1 Represent and solve counting problems, using a graphic organizer.​
4.3 Identify and explain assumptions made in solving a counting problem.​
5.2 Determine, with or without technology, the value of a factorial.​
5.3 Simplify a numeric or an algebraic fraction that contains factorials in both the numerator and denominator.​
5.6 Determine the number of permutations of n elements taken n at a time where some elements are not distinct.​
5.7 Explain, using examples, the effect on the total number of permutations of n elements when two or more elements are 
identical. 

Lesson Links:  
●​ Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment. 
●​ Click here for a pdf version of the same ERLC Lesson Link. 

 
Videos: 

●​ Permutations When Objects Are Identical -- (Youtube Link) 
●​ Route Problems -- (Youtube Link) 

https://drive.google.com/file/d/1y3ahZ9jEqNYJ89lT1eOaUAXoz4NJewV_/view?usp=sharing
https://drive.google.com/file/d/1tM9krudx-5UORFA13Yf4a_eSQbu8otes/view?usp=sharing
https://www.youtube.com/watch?v=TR5BEhqk2R8&list=UUzP2i4TYVHkxIX2x3KE4zeg
https://drive.google.com/file/d/1g4g6J0nutmpSirrox3BXjmSMlnfOwu3I/view?usp=sharing
https://drive.google.com/file/d/19jIXyOnQXzYAX5JR6z8gI-wx7N_rBOhJ/view?usp=sharing
https://www.youtube.com/watch?v=B5jI9r-Lb4I&list=UUzP2i4TYVHkxIX2x3KE4zeg
https://www.youtube.com/watch?v=uQhkSuXxWOg&list=UUzP2i4TYVHkxIX2x3KE4zeg


Lesson 5: Exploring Combinations  
Achievement Indicators: 

4.1 Represent and solve counting problems, using a graphic organizer.​
5.2 Determine, with or without technology, the value of a factorial. 
5.5 Determine the number of permutations of n elements taken r at a time. 
5.8 Generalize strategies for determining the number of permutations of n elements taken r at a time. 
6.1 Explain, using examples, why order is or is not important when solving problems that involve permutations or combinations.​
6.2 Determine the number of combinations of n elements taken r at a time.​
6.3 Generalize strategies for determining the number of combinations of n elements taken r at a time. 

Discovery Based Learning 
1.​ Algebra 2: Permutations & Combinations -- TInspire Activity [T] 

Students explore permutations and combinations by arranging letters when order does and does not make a difference. 

Lesson Links:  
●​ Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment. 
●​ Click here for a pdf version of the same ERLC Lesson Link. 

Videos: 
●​ Exploring Combinations -- (Youtube Link) 

 

Lesson 6: Combinations  
Achievement Indicators: 

4.1 Represent and solve counting problems, using a graphic organizer.​
5.2 Determine, with or without technology, the value of a factorial. 

5.5 Determine the number of permutations of n elements taken r at a time. 

5.8 Generalize strategies for determining the number of permutations of n elements taken r at a time. 

http://education.ti.com/en/timathnspired/us/detail?id=86AF798EA04C4D49875728BB12CF46D8&t=9E81440586114D568325D7591DB69868
https://drive.google.com/file/d/1g0XA7JGj4tyd98Cm2lWHrT4cHk9D9ua3/view?usp=sharing
https://drive.google.com/file/d/1BjF47-SyYjq4qIqcX8Qgs7UdHDsX5NWX/view?usp=sharing
https://www.youtube.com/watch?v=6NxedRyxMRU&list=UUzP2i4TYVHkxIX2x3KE4zeg


6.1 Explain, using examples, why order is or is not important when solving problems that involve permutations or combinations.​
6.2 Determine the number of combinations of n elements taken r at a time.​
6.3 Generalize strategies for determining the number of combinations of n elements taken r at a time. 

Lesson Links:  
●​ Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment. 
●​ Click here for a pdf version of the same ERLC Lesson Link. 

Videos: 
●​ Combinations -- (Youtube Link) 

 

Lesson 7: Solving Counting Problems 
Achievement Indicators: 

4.1 Represent and solve counting problems, using a graphic organizer.​
4.3 Identify and explain assumptions made in solving a counting problem.​
4.4 Solve a contextual counting problem, using the fundamental counting principle, and explain the reasoning 
5.2 Determine, with or without technology, the value of a factorial. 
5.3 Simplify a numeric or an algebraic fraction that contains factorials in both the numerator and denominator. 
5.5 Determine the number of permutations of n elements taken r at a time. 
6.1 Explain, using examples, why order is or is not important when solving problems that involve permutations or combinations.​
6.2 Determine the number of combinations of n elements taken r at a time. 

Lesson Links:  
●​ Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment. 
●​ Click here for a pdf version of the same ERLC Lesson Link. 

 

https://drive.google.com/file/d/1PPbpgEAKs0vJJwCLn_ZXmM6yoiHWStS5/view?usp=sharing
https://drive.google.com/file/d/1PPwGcRo7c6SDzMDcxR1jM_L64ipNkxkI/view?usp=sharing
https://www.youtube.com/watch?v=OJOUcW48s-g&list=UUzP2i4TYVHkxIX2x3KE4zeg
https://drive.google.com/file/d/1n-nxFONWTHIy5jbEdcjhUOv1xXoMMqiz/view?usp=sharing
https://drive.google.com/file/d/1R_IZL-ITmF6_P3InqJfaP4K6CbW8J48M/view?usp=sharing


Assessment For Learning Ideas 

1.​ Row Game: Permutations & Combinations -- (Download: RG-Permutations & Combinations.docx)​
Person A solves the problems in column A, while Person B solves the problems in column B.  As you finish each problem, 
check your answer with the other person.  The answers should be the same!  If they are not, work together to find your 
mistake. 

Videos 
●​ Solving Counting Problems -- (Youtube Link)\ 

 

Unit Shared Resources 
Unit Lessons 

●​ Counting Methods Notebook Lessons -- Shared by Allen 
●​ Counting Methods Teacher Notebook Lessons -- Shared by Boulanger 

○​ Counting Methods Student Word Lessons that accompany the Teacher Notebook Lessons -- Shared by Boulanger 
●​ Classifying Word Problems Notebook Lesson - Shared by Boulanger 

○​ Classifying Word Problems Word Lesson -- Shared by Boulanger 
 
Unit Review 

●​ Counting Methods Unit Review -- Diploma Style -- Shared by Fern 
●​ Outcome Based Review -- Shared by Fowler 
●​ Counting Methods Review Class (Notebook File) -- Shared by Boulanger 
●​ Jeopardy Review Game (PowerPoint) - Shared by McInnes 

 

https://docs.google.com/document/d/15j3dvQY1zY9OEEuOZSnAwEUfggG9vdJk/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://www.youtube.com/watch?v=gf_Y7b1CWAs&list=UUzP2i4TYVHkxIX2x3KE4zeg
https://drive.google.com/file/d/1FpZ4sPmEDJbbB0iib6yFD-_1xGF_ci8h/view?usp=sharing
https://drive.google.com/file/d/1WiiYw3wEtswSNLJwXfOysXDpngmHLhbX/view?usp=sharing
https://docs.google.com/document/d/13kaxWUCqJkEL__9Vh4S5KM-uXVWU6Ad1/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://drive.google.com/file/d/14RdYZuraAnB0kK7K44FtWm9peg4mH7Id/view?usp=sharing
https://docs.google.com/document/d/1CO3A0ULWDaXgsX5OWHZdt9pe-7_xqfdw/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://drive.google.com/file/d/1acpagZESPkbbhTSR7Asiitimvq3jpy08/view?usp=sharing
https://docs.google.com/document/d/1mYRzh5nQf6kHil5Dbey28EJjj_GcGAxK/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://drive.google.com/file/d/1BTjg0ug_W3eLkfPa1H2jB52enk3QKzDu/view?usp=sharing
https://docs.google.com/presentation/d/1qrINAkDLyDGjLqph_v6KCTPXAbSwwyja/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
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