
Mathematics: The Language of STEM 
Problem-based lesson Plan Format  

 
Description of the Task: Justin’s Shelf 
 

Students will work with a partner to explore multiple ways to express a number up to 10. Students 
will explain their thinking using words, pictures, or equations. (Extension: Create an equation with the 
sum of 20.) 

Mathematics Content Objectives: 
 

Students will verbally explain, justify and prove how their arrangement of objects represents a math 
fact. Below is the State Standard: 
 

1.CA.1: Demonstrate fluency with addition facts and the corresponding subtraction facts within 
20. Use strategies such as counting on; making ten (e.g., 8 + 6 = 8 + 2 + 4 = 10 + 4 = 14); 
decomposing a number leading to a ten (e.g., 13 – 4 = 13 – 3 – 1 = 10 – 1 = 9); using the 
relationship between addition and subtraction (e.g., knowing that 8 + 4 = 12, one knows 12 – 8 = 
4); and creating equivalent but easier or known sums (e.g., adding 6 + 7 by creating the known 
equivalent 6 + 6 + 1 = 12 + 1 = 13). Understand the role of 0 in addition and subtraction.  
 

Language Objectives: 
 

Students will verbally use animal names to explain, justify, and prove how their arrangement of 
objects represents a math fact. 

 

 

 

  



THE LESSON 

Before:  

 Activate prior knowledge  
“If you look around, you can see math all around you. I could even see math in my toys. 

Today, you are going to look for math in a shelf of toys. Our first job will be to put some 

toys on a shelf to see what math equations might be ‘hiding’ there.”  

 Be sure the problem is understood 
“ 

 Establish clear expectations  
“You will be writing a math sentence to describe the animals on each row.” 

During: Students will write out an equation to describe the numbers of animals in each row. 

 Let go – “Start writing.” 

 Listen actively – As students ask questions, listen and answer without giving direct information 

 Provide appropriate support - Ask very open ended questions to encourage a broad spectrum of 

thought. The teacher could say, “Tell me the math that you see in these toys.” Students may write 

addition or subtraction equations. They may use basic equations, number bonds, pictures, words 

or other represent the toys on the shelf. 

 

After: Here is where much of the learning will occur. It is critical to plan sufficient time for a discussion 

and make sure the During portion does not go on for too long. Describe how you will accomplish each of 

the following: 

 Promote a mathematical community of learners  

Give students time to compare their work to other students’ work. 

 

 Listen actively without evaluation  
Display a few of the equation pages to guide students in discussing how they representing 

 

 Make connections 

“Can you name the number 4 in another way?” Tell me your thinking here.” “Can you use three 

numbers in an addition or subtraction fact?” 

 Summarize main ideas  

“Today we have experimented with the many ways to name a number – with different addition or 

subtraction equations, words, number bonds, or pictures.  

 

ASSESSMENT 

Observe: Assess whether students can represent a quantity using different addition or subtraction 

equations, words, number bonds, or pictures. 

Ask: “Tell me about your thinking.” “Can you find another student who did it differently?” 



 Lesson 1 

Justin’s Stuffed Animals 

 Justin had a collection of stuffed animals. He had these different animals.  

   4 anteaters   2 armadillos   2 squirrels 

   3 parrots    3 burros    6 chameleons 

   5 puffins    5 foxes 

 Justin wants to put his stuffed animals on the special shelf his father made for him.    

 

         How should Justin arrange the stuffed animals on the shelf? 

 Remember: 

 You must use all of the stuffed animals. 

 All of the spaces on the shelf need to be used. 

 You cannot put animals in the gray places on the shelf. 

 Only one stuffed animal can go in a space on the shelf. 



How should Justin arrange the stuffed animals on the shelf?                                                                                                         Lesson 1 
On a separate piece of paper, write about the math you see in the arrangement of animals. 
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Names ______________________________________________________________________________________________              Extension: Find ways to add or subtract within 20 

Justin’s Shelf 

How can Justin use his animals on a shelf with 20 spaces? 
  

 

          

          


