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CONTENT AND TASK DECISIONS 
 
Grade Level(s): 8th Grade Pre-Algebra 
 
Description of the Task: Students will find out the number of possible locker combinations and license 
plate combinations that are possible given certain parameters.  
 
Indiana Mathematics Content Standards: 8.DSP.6: For events with a large number of outcomes, 
understand the use of the multiplication counting principle. Develop the multiplication counting 
principle and apply it to situations with a large number of outcomes. 
 
Indiana Mathematics Process Standards:  
PS.1: Make sense of problems and persevere in solving them.  
PS.2: Reason abstractly and quantitatively. 
PS.3: Construct viable arguments and critique the reasoning of others. 
 
Mathematics Content Goals: Students will be able to find the number of possible outcomes for 
different events using the multiplication counting principle.  
 
Language Objectives: Students will understand that the multiplication counting principle involves 
multiplying the number of possible outcomes of different events to find the number of total outcomes.  
 
Materials: Pencil, Paper, Calculator, Combination Lock (optional).  

 
 
THE LESSON 
Before: Students have already been introduced to the multiplication counting principle by doing 
examples such as: How many different outcomes are possible in a game in which you roll a die and spin 
a spinner with 5 different colors?  
Today, students will apply the multiplication counting principle to consider the number of possible       
4-digit passcodes they could set on their iPads. After the students talk with one another and come up 
with different possibilities, discuss the different reasonings that students came up with to justify their 
answers.  

• Activate prior knowledge: For students that are struggling, I will pose the question, “what is 
the biggest 4-digit number you can think of?” Or ask the students to consider how many 
possibilities there are for the first digit. 

• Be sure the problem is understood: If it still needs to be specified after discussion, establish 
that the solution is obtained by taking10×10×10×10, since there are 10 possible outcomes for 
each of the four digits. If students start to understand right away, you can ask how many 
combinations would there be if no number can repeat? 

• Establish clear expectations After going over the problem, we will go over the multiplication 
counting principle again to show the multiple ways it can be used to solve problems.  

 
During: After reintroducing the counting principle, students will still be collaborating for the next 
couple of examples. The next examples will be about license plate combinations. 



 
• Let go: Students will be able to work in groups of three to consider the following questions:  

o How many 6-digit license plate combinations are possible if the first 3 digits are numbers 
and the last 3 digits are letters? (10×10×10×26×26×26) 

o How many 6-digit license plate combinations are possible if any digit can be a number or 
a letter? (36)) 

o How many 6-digit license plate combinations are possible if the first 3 digits are numbers 
and the last 3 digits are letters and no number or letter can repeat? (10×9×8×26×25×
24) 

 
• Listen actively: During this time that students are working together, you can be walking around 

the room to get a gauge of how students are reasoning and struggling through each of the 
problems. Different students will experience points in which they will start to struggle with the 
problems. Through listening, you should get a gauge of what needs to be discussed as a class. 

• Provide appropriate support: If students are struggling with these problems, have them focus 
on each digit individually. Ask how many possibilities are there for the first digit; second digit; 
etc.  

• Provide worthwhile extensions: If students get through the examples quickly, you could have 
them consider what if the license plate contained 7 digits instead of 6, or how many possibilities 
would there be if one of the digits had to be a specific letter.  

 
After: 
Promote a mathematical community of learners: After students have had enough time to discuss and 
struggle through the problems together, ask volunteers to present their reasoning and solutions and ask 
the class if they agree with their work. 
Make connections: After working on these examples, I will show the students a combination lock, and 
specify to the students that each combination lock contains a 3-number combination (#1-40) and no 
number repeats.  
 

• Their assignment will be to consider how many locks a company can make before combinations 
start repeating.  

• They will also consider the number of attempts it will take a thief before he can unlock a lock in 
which they do not know the combination, and what the probability of the thief breaking through 
is.  

• This will help transition into next day’s lesson in which we apply the counting principle to 
probability.  

 
 
ASSESSMENT 
Ask: Specific Questions:   

o How many different 4-digit passcodes can be set on an i-Pad? 
o How many 6-digit license plate combinations are possible if the first 3 digits are numbers 

and the last 3 digits are letters? (10×10×10×26×26×26) 
o How many 6-digit license plate combinations are possible if any digit can be a number or 

a letter? (36)) 
o How many 6-digit license plate combinations are possible if the first 3 digits are numbers 

and the last 3 digits are letters and no number or letter can repeat? (10×9×8×26×25×
24) 


