Math and Interior Design - Mini Apartments
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Lesson Summary: 
In this activity, students explore area, perimeter, and volume by building miniature apartments in shoe boxes.  They find the amount of wall paper and carpeting they need, calculate the amount of space various decorations will take up, and then calculate how much trim is needed to go around the different shapes.

Subject: 

· Math: Geometry, Measurement, Connections


Grade Level: 

· Target Grade: 6
· Upper Bound: 7
· Lower Bound: 5
Time Required: 4-5 class periods 

Authors: 
Graduate Fellow Name: Candace DiBiano 
Teacher Mentor Name: Stacey Webb 
Date Submitted: 6/6/05 
Date Last Edited: 6/6/05

Lesson Introduction / Motivation: 
To introduce this lesson, start a discussion with the students about where in real life geometry concepts would be used.  Most classes will immediately cite architecture.  Build on this to introduce the use of math in Interior Design.  Ask the students how much math they think it really takes to design the interior of a building.

Lesson Plan: 

· To prepare, the teacher needs to gather 1 shoebox for each 3 students in the class.  
· The teacher also needs to gather materials for flooring (I used 3/$1.00 colorful foam sheets), wallpaper (I used wrapping paper, regular wall paper will NOT work, it's too heavy), beds and tables (I used wooden blocks with cotton and foam attached), wall decorations (I used photos of the students cut in geometric shapes like triangles, trapezoids, etc, as well as little circular mirrors), decorative trim (can be ribbon, yarn, string, etc), and a fish tank (I used little clear plastic boxes from a craft store, 3/$1.00).
· The teacher or the teacher's aides will then cut out of the sides of each shoebox a rectangular door, and 2-3 windows in the shapes of triangles, rectangles, trapezoids, or circles.  When this activity is done with 5th grade, use only triangles and rectangles for windows.  Label each wall with "North", "South", "East," and "West."
· Initiate the Lesson Introduction/Motivation with the students.

· Place the students in groups of 3 and give each group a shoebox to be their apartment.  Then give them the Math and Interior Design Worksheet.
· The students will follow along the worksheet, first finding the dimensions of their box, and its volume.  Next they will find the area of the bottom of the box, to find the amount of carpeting they need and put it in.

· The longest part of the activity is when the students find the area of each of the four walls, subtracting out the area of any windows or doors in that wall to find the amount of wallpaper needed, and then put the wallpaper up.

· Next students will put in their wall decorations and their bed and table, and calculate how much floor or wall space each occupies.

· Students then calculate how much trim would be needed to go around the top of their box, around their windows and door, and around their wall decorations.  After they find each perimeter, they put the trim on.

· Finally students will install their plastic fish tank, find the volume of water it holds in cm3, and then convert this to mL.  To check their calculation, students fill their tank from a graduated cylinder.

· At the end of the project, initiate the Lesson Closure below.



Activities used in this Lesson:
· Math and Interior Design Worksheet
This is the worksheet you will hand out to each group.
Lesson Closure: 
· Look over the handout with the groups when they are finished, and discuss with them how much math it really took, and how much time, measurement, calculation, and precision was needed to make a proper apartment.

· For fun, I had another class "judge" each classes apartments, and awarded ribbons for first, second, and third place


Assessment: 

· After this activity, you can give students a basic quiz on using their TAKs formulas for area, perimeter, and volume.  You should see some immediate improvement on students knowing how to apply the formulas.


Materials:  Total cost stayed at around $30 per class.
· 1 prepared shoebox per 3 students
· 1 roll of double sided tape per 3 students
· 1 pair of scissors per three students
· Rulers with cm
· Carpet materials

· Wallpaper materials

· Wooden blocks for beds and tables

· Trim, ribbon, or yarn

· Small plastic containers for fish tanks

· Photos or Clip Art cut out for wall decorations

· Miniature mirrors for wall decorations (optional)

Lesson Extensions:

It would be a great exercise to use more complex shapes for the windows and wall decorations.  For instance you could use half or quarter circles, or shapes that are 2-3 shapes like triangles and rectangles put together.  Students will then be exposed to more interesting problem solving when finding the area and perimeter of these shapes.
Another great extension for this activity, especially if you are running it in a 7th grade classroom where scaling will be covered, is to give students a scale for their apartment, such as 1 cm = 0.5m.  Have the students find the scaled dimensions of their box, and then use those scaled dimensions to calculate the amount of carpeting, wallpaper, and trim their apartment will require.  You can give them prices for carpet per square meter, wallpaper per square meter, and trim per meter, and have them calculate how much it would cost to install each of these things in their apartment.  You can also charge them realistic prices for their beds, mirrors, tables, etc.  This way, their work has practical applications and they can begin to see just how much things may cost in the real world.
Lesson Scaling: 
Fifth grade does not do area of trapezoids or circles, so all shapes that involve these cannot be included.  However, this activity was very successfully run with a 5th grade class after removing these.


Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



Teacher's Comments: 








Keywords: 

· Geometry
· Area
· Perimeter
· Volume
· Design
· Scaling

Texas State Standards:

6.2 (B) Use addition and subtraction in problems with fractions and decimals

6.2 (D) Estimate and round to approximate results 

6.4 (B) Generate formulas 6.8 (B) Measure length, area, time, temperature, capacity, and weight for perimeter, area, and volume

6.6 (C) Describe the relationship between radius, diameter, and circumference

6.8 (B) Measure length, area, time, temperature, capacity, and weight 

6.12 (A) Communicate mathematical ideas using words, graphs, models 

Lesson Extension:

7.4 (A) Make formulas for conversions, perimeter, area, volume, and scaling
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