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CONTENT AND TASK DECISIONS 
 
Grade Level(s): 1st  
 
Description of the Task: 
Students will be engineers as they design and construct a unique doghouse using 3-D shapes. This lesson 
develops/deepens understanding of 2-D vs 3-D shapes and engages students in the engineering concept 
of structure and function. 
 
* Since this is a STEM lesson, it can be spread out over the math block and any designated science time.  
 
Indiana Mathematics and Science Content Standards:  
 
1.G.1: Identify objects as two-dimensional or three-dimensional. Classify and sort two-dimensional and 
three-dimensional objects by shape, size, roundness and other attributes. Describe how two-dimensional 
shapes make up the faces of three-dimensional objects. 
  
1.G.3: Use two-dimensional shapes (rectangles, squares, trapezoids, triangles, half-circles, and quarter-
circles) or three-dimensional shapes (cubes, right rectangular prisms, right circular cones, and right 
circular cylinders) to create a composite shape, and compose new shapes from the composite shape. [In 
grade 1, students do not need to learn formal names such as "right rectangular prism."] 
 
K-2.E.2 Develop a simple sketch, drawing, or physical model to illustrate and investigate how the shape 
of an object helps it function as needed to solve an identified problem. 
 
 
Indiana Mathematics and Science Process Standards:  
 
PS.3: Construct viable arguments and critique the reasoning of others.  
Students will engage in this process during the gallery walk and group discussion in the after section.  
  
PS.4: Model with mathematics.  
Students will engage in this process while building their doghouse.  
  
PS.5: Use appropriate tools strategically. 
Students will engage in this process while building their doghouse. 
  
PS.7: Look for and make use of structure. 
Students will engage in this process while planning and building their doghouse. 
  
SEPS.1 Posing questions (for science) and defining problems (for engineering) 
Students will engage in this process when discussing the problem in the before section.  
  
SEPS.2 Developing and using models and tools 
Students will engage in this process while building their doghouse.  



SEPS.6 Constructing explanations (for science) and designing solutions (for engineering) 
Students will engage in this process while building their doghouse. 
 
 
Mathematics Content Goals: 
 
Students will be able to explain the difference between 2D and 3D shapes.  
Students will be able to sort 2D and 3D shapes into their respective category.  
Students will be able to create a model that utilizes the structure of a particular shape to fit a needed 
function.  
 
Language Objectives:  
Students will be able to orally describe differences between 2 dimensional and 3 dimensional 
shapes. 
 
Materials:  
2D and 3D representations (see palm tree example)  
Photo of a dog  
Various 2D shapes (cardstock cutouts)  
Various 3D shapes created or from house old items. (cube, cylinder, cones, pyramids, rectangular prism, 
sphere)  
 
THE LESSON 
 
Before:  
To activate prior knowledge, begin with this quick activity to explore the differences between 2 
dimensional and 3 dimensional objects:  
    

                          2D                                   vs.                                   3D 
 
 
 
 
 
 
 
 
 

Show students an example of the same item represented in a 2 dimensional realm and in a 3 dimensional 
realm. It can be anything in which you have a 3-D model. Just print a 2-D photo to pair with it.  

 
Explain to the class that you have two items that are very similar, but also very different.  
 
ASK: In what ways might these two palm trees be the same/different? Make an observation!  
 
After several observations, follow up with the following questions: 
 
ASK: What benefits could there be for having a flat, paper printed palm tree? (Could be used in art, put 
in a book, hung on a wall as decoration, etc) What benefits could there be for having a palm tree with 



lots of sides all around? (A fun toy, shade in the sun, something fun to climb, etc) What if I needed a 
place to tie my dog leash to while I went into a store, which tree would I pick? (3-D)What if I needed to 
show my friend from Alaska what a palm tree looked like, which would I choose? (2-D) 
 
Provide students with the correct vocabulary to describe each palm tree. A kinesthetic way to reinforce 
the terms 2 dimensional and 3 dimensional would be to have students hold two fingers up and press 
them “flat” into their other hand. When they hold three fingers up have them hold their middle finger 
slightly farther forward than their pointer and ring finger. They can then rotate their “3D sculpture (3 
fingers)” around to see it’s many sides.  
 
 
 
 
Introduce the problem:  

My neighbor just adopted a new dog, Daisy. She loves to play 
outside and sometimes chooses to stay outside instead of coming in 
the house. My neighbor can’t stay outside all day and watch her and 
he’s worried she will get too hot in the summer. The other day, when 
it rained, Daisy got soaked before my neighbor realized it was 
raining and could let her inside.  
 
If given different materials, could you build something to solve my 
neighbor’s problem? What would you build?  

 
During:  
 
Tell students it’s time for them to be engineers and build their doghouses. The first thing they need to do 
is pick their materials. Explain that you want them to see all the materials available, so you will call 
tables to the floor to sit in a circle.  
 
Connect the problem to 2D and 3D shapes:  
 
Spread several shapes (2D and 3D) in the center of the circle. Ask students to help you group these items 
into two groups: 2D and 3D. Call on different students to come to the center of the circle and move a 
shape to either the 2D group or 3D group. Discuss the building of their doghouses.  
 
* Depending on where this lesson is placed in a unit, ask students to name the shapes on the floor. If 
they cannot name the shapes, it’s ok for the teacher to provide the names.   
 
ASK: Should your doghouse be 2D or 3D? Why? What problems will your doghouse solve?  
 
Explain to the students they can choose just two shapes from the circle to build their doghouses. If 
scaffolding is needed, show students different combinations of shapes and discuss if they would create 
an effective doghouse.  
 
NOTE: With the constraint of choosing only two, students will have to pick just 3D shapes. An 
extension lesson for later or an activity for high ability students now, would be to lift the rule and allow 
unlimited materials. An even tougher challenge would be to provide only 2D shapes (Cardstock shapes) 
and challenge students to create a 3D doghouse. Discuss how 2D shapes can be used to create 3D 



shapes.   
 
Begin building:  
 
Decide if students should work as individuals or partners. Have each group come to the carpet and select 
their two shapes for their doghouse (formatively assess their choices). They can then head back to their 
seats to build and decorate their doghouse.  
 
As students are working, walk around and meet with each group.  
 
ASK: Tell me about your doghouse. What shapes did you pick? Why? How will these shapes create a 
good doghouse? How does your dog house solve my neighbor’s problem? What part of the house is this 
shape for? Can you name any of these shapes? Give students label stickers to label each 3D shape with 
its name. If students can generate the name, great! If not, it’s ok to provide the name. These doghouses 
will be on display with the labels to reference in future lessons.  
 
NOTE: The “building” portion should not take long since the students are attaching just two pieces 
together to create the doghouse. By giving students sometime to decorate/color the house, you should 
have enough time to conference with each group.  
 
Give students a time warning before moving to the after portion of this lesson.  
 
After:  
Praise students for their hard work and for being engineers. Tell them your neighbor will be so excited 
to see all the different design options. Tell students, you’d like them to see the different designs too so 
you will be doing a gallery walk. Explain the procedure for a gallery walk. Provide the students with a 
few thinking points as they walk around. Post thinking points for reference: How is this doghouse like 
mine? How is this doghouse different?   
 
After the gallery walk, facilitate a whole class discussion. Use this time to compare/contrast different 
houses.  
 
ASK: How are these two houses alike? How are these two houses different? What two shapes do you 
see in this design? How does having this type of roof help provide a good space for Daisy the dog? How 
does having this type of space help Daisy the dog? How would this house have been different if the 
builder had chosen a different shape?  
 
Challenge question/discussion: Could you have built a doghouse using only 2D shapes? What if you had 
unlimited 2D shapes? If given just 2D shapes, could you make a 3D shape? Give an example.  
 
ASSESSMENT 

 
Observe: As students are building, conferencing with each group becomes the main assessment. During 
this time you are looking for an understanding of the difference between 2D and 3D shapes as well as 
the engineering concept that a chosen shape (structure) has a direct function. You are looking for 
students to make this connection.  
 
An exit ticket with photos of 2D and 3D shapes could be used here as well. Depending on where you are 
in a unit, students could circle all 3D shaped and even label them with the correct names.  



 
Ask: See the questions listed above throughout the lesson. There are many checks for understanding in 
each section of the lesson.  
 
 


