
Lesson Plan: Introduction to 3D Modeling and the Cartesian Coordinate System.
Written by Edward V. Callico, Ruth Johnson and Vince Reed

Title: 3D Modeling “Where am I?                                                      Grade Level: 9

                                                                                     Subject: Introduction to Industry

Utilizing Illinois State Goals #6-10, #11 and #13

Standards 6.A.5, 6.C.56.D.5, 7.A.4a&b, 7.B., 7.C5b, 9.A.4a&b, 9.B.4, 11.A.5a-e, 11B.5a-f, 13B.4b, 13A.5a-dand 13B.5e 

Workplace Skills & Career Development Goals: Communicate orally with others, Prepare written communication, Follow written directions and ask questions about tasks. Work with others. Identify work–related terminology. Solving Problems and Thinking Critically. 

Overview:  For students to better understand 3D Modeling, the principles of geometry will be utilized as students are introduced to the 3D primitives of Boxes, Cylinders, Spheres and Cones. The XYZ coordinates of AutoCad provide the three dimensions of space.  In addition, XYZ coordinates provide the visual examples to introduce students to Two-dimensional coordinate system and Three-dimensional coordinate systems  

Objective: At the conclusion of this lesson, students will be able to:

1. Differentiate 3D Modeling from 2D drawings.

2. Explain the Coordinate Plane in Geometry Terminology.

3. Distinguish Positive and Negative Spaces

4. Produce simple 3D drawings by combining the 3D primitives of Boxes, Cylinders, Spheres and Cones.
5. Explain how the Cartesian coordinate system works. 

Academic Principles: Integrating reading, math and technology in realistic problem solving situations.

CTE Application: Utilizing reading, math and technology to understand 3D space in relation to 3D modeling. 

Reading Strategy Details: Students will learn, define and use the following terms:

· Plane

· Space

· Surface

· Solid

· Plane Geometry

· Solid Geometry 

Pre-Activities: Students will be presented with the list of terms and be asked to define the terms for the class period.  Students will write sentences with the vocabulary terms. Students will then find passages on the internet with vocabulary terms in them. 
Activities: Students will layout geometric shapes (3D primitives) on AutoCad.  In this lab the students will witness how the Cartesian coordinate system is used to lay out and produce the geometric shapes.   

1. Students will be shown how to draw and 2D isometric drawing.
2. Using the orbit command, students will evaluate how what looks like a 3D drawing is only 2 dimensional. 

3. Utilizing the Cartesian coordinate system in geometry, students will experiment  producing the  four basic geometric shapes of Boxes, Cylinder, Spheres and Cones. 

4. Utilizing the Cartesian coordinate system in geometry, students will begin combining the  four basic geometric shapes of Boxes, Cylinder, Spheres and Cones to produce 3D Drawings. 
Assessment: 
1. Informally through observation.

2. Vocabulary Sheet.

3. Written Lab Write -Up utilizing a Rubric for grading.

Closure: Students will take time discuss what they have learned and how 3D modeling is used in real life tasks.  Students will be encouraged to ask any questions that they may have.

Materials Needed:

1. Note book and pencil.

2. Calculator 

3. Computer
4. Printer
5. AutoCad
6. “Terms” Hand Out

Resources: 

3D Modeling and Geometry Terms
Define the terms.  Write a sentence with the vocabulary terms after you define the term.  Find passages or articles on the internet with vocabulary terms in them. 

· Plane

· Space

· Surface

· Solid

· Plane Geometry

· Solid Geometry 

