
 

 

Mathematics: The Language of STEM 
Designing a Fort 

Tyler Runkle 
  
CONTENT AND TASK DECISIONS 
 
 Grade Level(s): 3 
  
Description of the Task: 
In this lesson, students will gain background knowledge of what an architect’s job responsibilities are and 
how they make models before actual construction. The students will become architects and design a fort 
or play house for themselves. The students will use unifix cubes to make the model of their design plan. 
Each student will be given a budget of $40.00 to spend on materials. Students will use unifix cubes to 
design a model of his/her fort. Each unifix cube will be no more than 95 cents. The students will need to 
make his/her model at least 4 inches tall and have at least 4 unifix cubes touching the ground. 
  
Indiana Mathematics Content Standards: 3.M.4 – Find the value of any collection of coins and bills. 
Write amounts less than a dollar using the cents symbol and write larger amounts using the $ symbol in 
the form of dollars and cents. Solve real-world problems to determine whether there is enough money to 
make a purchase. 3.M.2 – Choose and use appropriate units and tools to estimate length, weight, and temperature. 
Estimate and measure length to a quarter-inch, weight in pounds, and temperature in degrees Celsius and Fahrenheit. 
  
Indiana Mathematics Process Standards: 
 PS.4 - Model with mathematics. PS.5 - Use appropriate tools strategically. 
 
Mathematics Content Goals: 
The students will solve a real-world problem by adding or subtracting amounts of money to stay under a 
budget of $40.00. 
The students will estimate and measure to design a model with unifix cubes at least 4 inches tall. 
  
Language Objectives: 
The students will explain verbally how they designed their model. The students will explain in writing 
what they would change about their model. The students will explain in calculations with a chart. 
  
Materials: 
About 40-60 unifix cubes per student or group 
Money manipulatives (play money) 
Rulers (enough for each student or group to have one) 
Pictures of architects, models, and real life forts/playhouses (attached to the lesson plan) 
Grid paper 
Rules sheet - prices of cubes and protocols 
Recording sheet and worksheet to make calculations 
THE LESSON 
  



 

 

Before:  
Student Actions- 

1. Gain background knowledge of architects and models. 
2. Learn protocols for designing forts/playhouse. 

 
Teacher Actions- 

1. Say, “Today you will become an Architect.” Ask, “Does anyone know what an architect is or 
does?” Show the pictures of architects. Say, “Architects are very important people. They help 
draw plans before buildings are constructed. Sometimes they even get to make a model, 
which is a much smaller example of what the building would look like.” 

2. Ask, “Does anyone have a fort or playhouse?” Show pictures of forts and playhouses. Say, 
“Wouldn’t it be cool or fun to be able to design your own fort/playhouse?” Today you will 
get to draw and design your own play house.” 

3. Explain to the class that today they will start by doing a quick drawing of their dream 
fort/playhouse by only drawing the outside shape (students can make this 2d or 3d). Then 
students will build their dream fort using unifix cubes. Unfortunately, architects have a budget 
when they design. This means they can only use so many materials because they can’t spend too 
much money.  

4. Each student/group will be allowed to spend no more than $40.00. Each unifix cube is no more 
than 95 cents. Students have to use at least four colors. 

5. Explain that forts need to be stable so they don’t fall over. This means at least 4 cubes must be 
touching the ground. 

6. There is one last rule, the forts must be at least 4 inches tall. It can be taller, just not shorter. 
7. Model drawing  a quick fort on grid paper for the students to see. This part is used to gather a 

general idea of the shape to build. 
8. Show students how to use the recording sheet to keep track of purchasing unifix cubes. Remind 

students they cannot buy more than $40.00 worth of cubes. 
9. Tell the students they will be showing their forts/playhouses to the class and explaining the costs 

and how much money they still have left. 
 
 During:  
Student actions- 

1. Draw a basic fort/playhouse on a piece of grid paper as a guideline or brainstorming task. 
2. Construct a fort/playhouse using unifix cubes. Each fort/playhouse must not cost more than 

$40.00 to build. Each unifix cube is worth no more than 95 cents. 
3. Students must have at least 4 cubes touching the ground. 
4. Students can use a recording sheet to calculate the amount being spent to make sure they do not 

go over $40.00. The recording sheet includes the prices for all of the cubes. 
5. Students  need to save their design and make sure their recording sheet is filled out.  
6. Enriching challenge - Students who finish early need to try and find what the cheapest 

fort/playhouse would be to build. Also, the most expensive (closest to forty dollars). Students 
must still use the same rules (at least 4 inches tall, 4 colors, and 4 cubes touching the ground). 

Teacher actions- 



 

 

1. Help students get started with the basic drawings. Don’t let them spend too much time with this 
first part. 

2. Guide students into the transitioning to building (assembling) their fort/playhouse.  
3. Keep reminding students of the cost and to continue to add the prices. 
4. Check to make sure students are following the rules and provide support if students are 

struggling. 
5. Guide students to the enriching challenge if they finish early. 
6. Students who are completely finished and checked out can answer these questions in his/her math 

journal and then try to draw a 3d model of his/her fort.: 
a. What was your favorite part? 
b. What is something you learned or reviewed? 
c. How could you make this project more difficult? 

 
  
After: 
Student Actions-  

1. Students bring their recording sheet and model to where the class sits together to learn. 
2. One student or one group will share his/her design to the rest of the class. That student will share 

how they decided to use the colors of the cubes they did, why they chose to make it the way they 
did, the total cost of the model, did you spend more than $40.00 and have to take any cubes away, 
and how much money they have left. Students can also share any extra work they found 
(enriching challenge). 

3. Students who are not sharing need to listen and be able to write about three people/groups model 
and what they liked about it. This can be written in their journal. This is to be done after all 
students are finished sharing. 

Teacher Actions- 
1. Call students/groups to present to the class. Keep students sharing in a timely matter. 
2. Students who are having trouble sharing ask them these questions: 

a. Describe how you decided to build what you did (Were you trying to build your project 
cheaper or more expensive?). 

b. How much did it cost to build your model? 
c. How much money do you have left over? 
d. Did you spend more than $40.00 and have to take any cubes away? 
e. What problems did you run into? 
f. Did you try the enriching activity? Results? 

      3.    Once all students are finished, ask, “Would you change your model knowing what you know 
now?” 
 
 
  
 ASSESSMENT 

1. Students turn in their recording sheet to the teacher to check the purchases. 
2. Students write in their journals would they change their model knowing what they know now. 

Also, students write about three people/groups model and what they liked about it. 



 

 

  
Observe:  
Circulate around as students are calculating the costs and be sure to check if they can add cents by cents 
to more than one dollar. Check to see if students can make change from $40.00 on their recording sheet. 
Students who spend more than $40.00 can be assisted in subtracting cubes to get lower than $40.00. 
  
Ask:  
Describe how you decided to build what you did (Were you trying to build your project cheaper or more 
expensive?). 
How much did it cost to build your model? 
How much money do you have left over? 
Did you spend more than $40.00 and have to take any cubes away? 
Did you try the enriching activity? Results? 
Would you change your model knowing what you know now? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

 
 
 
 
 
 
 

 
 
 
 
 
 



 

 

 
 
 
 
 
 
 

 

 



 

 

Protocols/Rules 
 

● Students cannot spend more than 
$40.00 

 
● Model forts/playhouses must be at least 

4 inches tall 
 (can be taller) 
 

● Students must use at least 4 colors 
 

● 4 cubes must touch the ground 
 

● All cubes must be connected to the 
fort/playhouse 

 
 
 

  



 

 

NAME: _________________________________ 
Recording Sheet(TURN IN) 

CUBES Cost for one Cube Number of 
Cubes bought 

Total price 

White Cube 87 cents  $ 

Black Cube 87 cents  $ 

Brown Cube 84 cents  $ 

Yellow Cube 94 cents  $ 

Dark Green Cube 93 cents  $ 

Blue Cube 95 cents  $ 

Red Cube 92 cents  $ 

Orange Cube 94 cents  $ 

Purple Cube 93 cents  $ 

Light Green Cube 91 cents  $ 

TOTALS LEAVE THIS PART BLANK  $ 

 
Work for adding costs (TURN IN) 



 

 

White Cubes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Black Cubes Brown Cubes Yellow Cubes Dark Green 
Cubes 

Blue Cubes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Red Cubes Orange Cubes Purple Cubes Light Green 
Cubes 

 


