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America’s Teachers (AT @ I)
I/ITSEC LESSON PLAN EXAMPLE
	Name

Megan Tucker
	Subject/Grade Level
7th Grade STEM Gateway to Technology

	Topic
Designing for Production using Autodesk Inventor (CAD 3D Modeling Program)


	Objectives (Students will be able to…..)

Students will be able to interpret oral/written directions and orthographically sketch a solution to the existing design problem of a pegboard leg.
Students will be able to create a three-dimensional model of pegboard legs in CAD modeling program.
Students will be able to apply geometric and dimension constraints to design CAD-modeled pegboard legs.

Students will be able to assemble the pegboard legs to the pegboard using the CAD modeling program.

	Materials Needed

Engineering Notebook

Student Laptops with AutoDesk Inventor Program (one per student)

Pencil
Pen

Teacher Laptop with Internet connection (for video clips) and AutoDesk Inventor Program

Projector

	Standard(s) Alignment (ITEA/NGSS/Common Core Standards/State Specific Standards)
Common Core Standards (http://www.corestandards.org/) 
ELA Standards: Science and Technical Subjects
CCSS.ELA-Literacy.RST.6-8.3 Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.

CCSS.ELA-Literacy.RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).

CCSS.ELA-Literacy.SL.7.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 7 topics, texts, and issues, building on others’ ideas and expressing their own clearly.

CSS.ELA-Literacy.SL.7.5 Include multimedia components and visual displays in presentations to clarify claims and findings and emphasize salient points.
Standards for Technological Literacy (International Technology Education Association. (2007). Standards for technological literacy. Reston,VA: ITEA.)
Students will develop an understanding of the attributes of design.

6-8

G. Requirements for design are made up of criteria and constraints. 

I. Design Problems are seldom presented in a clearly defined form.
Students will develop an understanding of engineering design.

6-8

F. Design involves a set of steps, which can be performed in different sequences and repeated as needed. 
H. Modeling, testing, evaluating, and modifying are used to transform ideas into practical solutions.

K. A prototype is a working model used to test a design concept by making actual observations and necessary adjustments.

L. The process of engineering design takes into account a number of factors.

Students will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in problem solving.

6-8

H. Some technological problems are best solved through experimentation.
Students will develop the abilities to apply the design process.

6-8

H. Apply a design process to solve problems in and beyond the laboratory-classroom. 

I. Specify criteria and constraints for the design. 
J. Make two-dimensional and three-dimensional representations of the designed solution.

Students will develop the abilities to use and maintain technological products and systems.

6-8

J. Use computers and calculators in various applications.

Students will develop an understanding of and be able to select and use information and communication technologies.

6-8

The use of symbols, measurements, and drawings promotes clear communication by providing a common language to express ideas.


	Engage
· Show an engaging video on 3D modeling and design to peak student interest in CAD and creativity.

	Explore
· Review what has been assigned and completed on the 3D CAD Pegboard Project and ask if there are any questions so far.
· Introduce the addition of a new part for the Pegboard Project: Pegboard Legs (End Pieces)

	Explain
· Provide the criteria and constraints for the pegboard legs and allow the students to annotate in Engineering Notebooks as directions are given.

· Review the vocabulary of mating and flushing for the assembly of the legs to the pegboard.

	Elaborate
· Assign the students the task of sketching, creating and assembling the pegboard leg.

· Allow students time to finish the task assigned.

· Students will create an orthographic sketch with dimensions of the pegboard legs in their Engineering Notebooks.

· Students will get sketch approved and then continue to create the pegboard leg in the 3D CAD program.

· Students will assemble the pegboard leg onto the pegboard by mating and flushing the part in an assembly file.

· Students will finish up any part of the pegboard that needs to be completed from previous assignments.

	Evaluate
Description of Assessment:

During the lesson, informal observations will be made while the students are responding to the directions of creating an orthographic sketch, making a 3D model and assembling the pegboard to check for understanding.  Instruction will be adjusted as necessary. The 3D models will then be assessed for evidence of effective communication of ideas such as:

a. Do students’ 3D models clearly communicate the criteria and constraints of the pegboard leg?

b. Are the 3D models dimensioned properly?

c. Does the orthographic sketch include appropriate annotations and relate clearly to the 3D model of the pegboard leg?

This evidence will be evaluated at the conclusion of the project using the overall Pegboard Project Rubric, which includes looking at the Engineering Notebook and the 3D CAD drawing.  The students will also be assessed based on how well they are participating in the team of their table by helping each other to understand the various aspects of the process.
Evaluation of Lesson Effectiveness:

I will informally be evaluating students as they participate in the discussions and questions with their teammates during the completing of the lesson to gauge if the concepts were well received or if re-teaching is necessary.  When the students create their orthographic sketches and 3D models, it will be visibly apparent if the directions were conceptualized.  Also, the students will be evaluated on the Pegboard overall through looking at their individual Engineering Notebooks, as well as the finished Pegboard design while completing the project.  By reviewing the students’ overall components of the finished CAD project, the effectiveness of this lesson will evident.


*Any lesson plan format will be accepted.  This template is available if needed.
