Course Title:

“Do You See What I See?”
Course Description:

A geometry course to develop spatial visualization for incoming KMS 7th graders.  Students will construct, manipulate, and interpret three-dimensional models of geometric figures with rich hands-on problem situations and tools such as TI-73 graphing calculators, cubes, building plans, the FabLab ModelMaker Software and a cutting tool.
Course Dates:

June 7 – June 25, 2010
8:00 am – 12:30 pm (breakfast and lunch included)
Daily Schedule

8:00 – 8:45
Warm Up (TI-73 graphing calculators)
8:45 – 9:45
Lesson
9:45 – 10:00
Recess
10:00 – 11:00
Project Work Time (lap tops and FabLab Software)
11:00 – 11:30
Lunch

11:30 – 12:30
Project Work Time (lap tops and FabLab Software)
12:30 

Dismissal

Location:

Kalakaua Middle School

Room R201A
Instructors:

Peter Yin

Minna Chanhboury

Students:

20 Incoming KMS 7th graders
Benchmarks:

MA.6.7.1

Students will construct a two-dimensional representation from different angles of a three-dimensional object
MA.6.7.2

Students will draw two-dimensional shapes with specified properties.
Materials:

Student copies of Connected Mathematics – Ruins of Montarek
Teacher manuals of Connected Mathematics – Ruins of Montarek
Calculators

Interlocking Cubes

Grid Paper

Isometric Dot Paper

Rectangular Dot Paper

Angle Rulers

FabLab Software
TI-73 Graphing calculators

Laptops

Printer

Cutting Tool
Cardstock

Course Outline:

Investigation 1: Building Plans

Students develop orthogonal views (base plan, front, and right), as if taken by a camera, of a cube building into a set of plans somewhat like architectural drawings.

Investigation 2: Making Buildings

Students use plans to construct cube buildings.  They discover that a set of building plans does not always correspond to a unique building.  They also work with incomplete sets of plans to deepen their understanding of the contribution each drawing makes to a building.

Investigation 4: Isometric Dot Paper Representations
Introduces students to isometric dot paper, which has dots arranged in a pattern useful for making drawings of cube buildings as viewed from a corner.  Such isometric drawings show three faces of a cube building at the same time.  Students build simple cube structures and visualize turning them into every position that can be drawn on isometric dot paper.
Investigation 6: Seeing the Isometric View

Focuses on the visualization of isometric views.  Given several corner drawings of buildings, students are asked identify to which building each drawing belongs.  Students visualize and represent what a cube building would look like with specific cubes removed or new cubes added that touch certain faces.  The unit closes with spatial puzzles in which students identify how a given building can be made from two basic shapes.
Project-Based Learning (See attached sheets)

1. Make a scaled model of the school campus and its buildings.
2. Design a new functional building for the school campus using 4 cuboids.
3. Design a dream home using 2 or more different shapes.
4. Design a new M&M packaging that will hold 15 pieces and appeal to teens.
Vocabulary

Base plan – A drawing of the base outline of a building with a number indicating the number of cubes in the stack at that position.

Building mat – A sheet of paper labeled “Front,” “Back,” “Left,” and “Right” on which cube buildings are constructed.
Isometric dot paper – Dot paper in which the distances from a dot to each of the six surrounding dots are all equivalent.  
Line of symmetry – A line through a figure so that if the figure were folded on the line, the two parts of the figure would match up exactly.

Maximal building – The building satisfying a given set of building plans and having the greatest possible number of cubes.  The maximal building for set of plans is unique.

Minimal building – A building satisfying a given set of plans and having the least possible number of cubes.  The minimal building for a set of plans is not necessarily unique.

Orthogonal views – views made from directly in front of each face of a building, as if taken by a camera.

Set of building plans – A set of three diagrams – the front view, the right view, and the base outline.
