
 
Mathematics: The Language of STEM 

2D and 3D building- Day 2 
 
CONTENT AND TASK DECISIONS 
 
Grade Level: Second Grade 
 
Description of the Task: 
This will be day two for the 2D and 3D shape building lesson. Students will practice identifying vertices 
and faces using the 2D and 3D shapes they build. Students will build various shapes using rods and 
balls. At the end of the lesson students will discuss connections they’ve made after listening to a story. 
 
Indiana Mathematics Content Standards: 2.G.1 Identify, describe, and classify two- and three 
dimensional shapes (triangle, square, rectangle, cube, rectangular prism) according to the number and 
shape of faces and the number of sides and/or vertices. Draw two dimensional shapes. 
 
Indiana Mathematics Process Standards: 
P.S. 1 Make sense of problems and perseverance in solving them: students will need to first understand 
the problem in which they are given and decide what might be a way for them to complete the task. 
Some students will be able to begin the task right away, while others may need to ask questions or work 
with manipulative before beginning, allowing for several entry point in the lesson. 
 
P.S. 4 Model with mathematics.  
 
P.S. 5 Use appropriate tools strategically: Students will be given various methods to record and 
manipulate their materials, but it will become their responsibility to determine which tools will be most 
efficient in determining the correct answer.  
 
Mathematics Content Goals:  
Students will be able to find their vertices and faces of a shape using what they learned from the lesson 
taught the day before. 
 
Language Objectives:  
Students will be able to verbalize their ideas and thoughts to their peers as they work together to solve 
math problem given by the teacher.  
 
Materials: 
Captain Invincible and the Space Shapes by Stuart Murphy 
24 wooden rods 
24 small plastic balls  
 
THE LESSON 
 
Before: This phase of the lesson should be designed to get students ready for problem solving. It also 
provides an opportunity for you to find out what they know.  
 

• Student actions:  
o Students will be actively engaged using the model: think, pair, share as the class discuss 

yesterday's lesson. 



o For special education students, or English learners having a partner to share will be great 
help for them. If needed establish pairs beforehand to better fit the needs of your EL/Special 
ED students. 
 

• Activate prior knowledge: 
o Say: What were some things we learned yesterday when we made 2D and 3D shapes out of 

small marshmallows and tooth pick building?  
o Allow students to volunteer their findings from yesterday's lesson.  
o Say: There are two important words we have learned in second grade called vertices and 

faces. I want you to turn and talk to your neighbor about what you know about these two 
words? (Give students five minutes to discuss what they remember about these words. Have 
volunteers share with the class). 
 

Be sure the problem is understood:  
o Say: Now that we know our two vocabulary words I will use them in our next activity.   
o Have some volunteers add to the board a chart of shapes for English Learners to use as a 

reference. 
o Say: I will be handing out some new materials and we will be building more 2D and 3D 

shapes like yesterday. 
o Say: Once I have passed out the materials I will tell you what needs to be on the shape. 

Some shapes may require two students and some may need six students.   
o Teacher should pass out the materials (One rod or one ball for each student).  

 
Establish clear expectations: 

Say: everyone should have at least one rod or one ball in their hand. I am going to describe a 
shape and want the entire class to work with different people around the room to figure out the 
shape you can build with your materials.  
 

SCRIP FOR TEACHER  
Give students time to build different shapes using the following script.  

o Say: I want a shape with eight vertices. Students can make either a cube, an octagon, or a 
rectangular prism. 

o Say: I want a shape with five faces. Students can make either a pyramid or a prism. 
o Say: I want a shape with seven vertices. Students can make a heptagon. 
o Say: I want a shape with six faces. Students can make rectangular prism or a cube. 
o Say: I want a shape with six vertices. Students can make a hexagon or a triangular prism. 
o Say: I want a shape with five vertices. Students can make a pentagon or a square based 

pyramid. 
o Say: I want a shape with four vertices. Students can make any of the following: a triangular 

pyramid, kite, square, rectangle, and rhombus. 
o Say: I want a shape with three vertices. Students can built a triangle.  
o Say: I want a shape with one or no vertices. Students will not be able to make any shape 

with the materials given.  
o Once students realize the situation have a classroom discussion about what other materials 

they could use in order to build the shapes that haven’t been made yet. Students should talk 
about how to make the following shapes: a cone, a circle, an oval, a cylinder, or a sphere.  

 
During:  
Students will each have one ball and one rod in order to complete the tasks given by the teacher. 



In order to support EL Students there will be a chart on the board. Encourage the EL students to use.  
• Let go 

Allow students to work with peers to build any shape containing the accurate vertices or faces 
the teacher is asking for. 
Have students ask each other if they have questions. The teacher should be their last resort. 
Allow the room to be noisy. Student conversation means learning is happening!  
Let students only hear the description of the vertices or the face of the shape and allow 
them to think of what shapes they can create. 

• Listen actively, 
Walk around and listen to the student engagement and reasoning.  

• Provide appropriate support  
Ask questions about student reasoning. That can help explain what the student is thinking.  

• Provide worthwhile extensions. 
o Say: I need the class to look around the room. I have an object in the room that will help 

you make a cone with the materials you already have. Have students look around the 
room and try to find what is needed to make the 3D shape of a cone. Make sure you have 
a couple hula hoops for the students in your classroom. 

o Read the story Captain Invincible and the Space Shapes by Stuart Murphy and have 
students turn in an exit slip with a connection they had between the story and their shape 
constructing from either lesson. 

After:  
• Student Actions 

o Promote a mathematical community of learners  
Students working together to build shapes with different classmates. 

o Listen actively without evaluation  
Ask students how they came up with their response.  

o Make connections  
What item is helping you visualize the vertices on the shapes you are making?  
Expect students to reply with: the balls are helping us. 
If we took the visual (the balls) off our shapes do you think we would still be able to find the 
vertices? 
After reading the story: What were some shapes we built that we also found in the story? 

o Summarize main ideas  
How was it possible for use to make these shapes? 
How are 2D and 3D shapes different? 
Why was adding a hula hoop important to this lesson? 

 
ASSESSMENT 

 
Observe:  

Keep an eye on students as they work together. Try to group students with various math levels in 
one group. Listen to their interaction as they reason with each other to find as many shapes as 
possible. 

Ask:  
Did you make any mistakes while building these shapes today? If so, what were they and what 
did you learn from them?  
What other materials can we use to make these 2D and 3D shapes next time? 
Have students turn in an exit slip with a connection they had after you read the story to them. 


