Unit 5 Geometry of Design Lesson Plan

COURSE: TEACHER: DURATION:
Introduction to Engineering Design (Honors) Jason D. Redd 13 Days
STANDARDS:

This course connects to standards in the following:
' Common Core State Standards for English Language Arts Anchor Standards
' Common Core State Standards for English reWsBT/F1 12 Tf1 @ 332.48 Tm34.8reW[ )]re(fta/F1 12 Tf1 @ 4
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f  Physical properties of objects are used to describe and model objects and can be used to define design
requirements, as a means to compare potential solutions to a problem, and as a tool to specify final
solutions.

I Computer aided design (CAD) and drafting software packages incorporate the application of a variety of
geometric and dimensional constraints and model features to accurately represent objects.

Knowledge and Skills

Knowledge: Students will:

f Identify types of polygons including a square, rectangle, pentagon, hexagon, and octagon.

f Differentiate between inscribed and circumscribed shapes.

f ldentify and differentiate geometric constructions and constraints (such as horizontal lines, vertical lines,
parallel lines, perpendicular lines, colinear points, tangent lines, tangent circles, and concentric circles)
and the results when applied to sketch features within a 3D solid modeling environment.

I Distinguish between the meanings of the terms weight and mass.

I Define the term “physical property” and identify the properties of length, volume, mass, weight, density,
and surface area as physical properties.

f Identify three-dimensional objects generated by rotations of two-dimensional shapes and vice-versa.

Skills: Students will:

f Solve real world and mathematical problems involving area and surface area of two- and three-dimensional
objects composed of triangles, quadrilaterals, polygons, cubes, right prisms, cylinders, and spheres.

I Create three-dimensional solid models of parts within CAD from sketches or dimensioned drawings
using appropriate geometric and dimensional constraints and model features.

' Measure mass with accuracy using a scale and report the measurement using an appropriate level of
precision.

' Measure volume with accuracy and report the measurement with an appropriate level of precision.

f Calculate a physical property indirectly using available data or perform appropriate measurements to
gather the necessary data (e.g., determine area or volume using linear measurements or determine
density using mass and volume measurements).

f Solve volume problems using volume formulas for rectangular solids, cylinders, pyramids, cones, and
spheres.

I Use physical properties to solve design problems (e.g., design an object or structure to satisfy physical
constraints or minimize cost).

I Assign a specific material (included in the software library) to a part and use the capabilities of the CAD
software to determine the mass, volume, and surface area of an object for which a 3D solid model has
been created.
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EQUIPMENT / MATERIALS / RESOURCES:
Students will need or utilize:

Assignment Handouts / Instructions Online Resources
CAD Software (1 Other Software
Classroom Materials / Equipment Schoology
Computer / Device Teacher Handouts
Internet Access L1 Other:

Microsoft Office Software
AGENDA /ACTIVITIES / INSTRUCTIONAL PROCEDURES:

Teacher Activity (Introduction to New Material)

The teacher will:

Review the Learning Objectives and Essential Questions for the lesson (at the beginning and throughout).
Lead a class discussion about the Learning Objectives and Essential Questions for the lesson.

Provide an overview of assignments that will be worked on throughout the lesson.

Demonstrate expectations / skills.

Lead a class discussion via the teacher-led PowerPoint presentation called “Geometric Shapes and Area”.
Provide instructions for Activity 5.1 Calculating Properties of Shapes.

Lead a class discussion via the teacher-led PowerPoint presentation called “Properties of Geometric
Solids”.

Provide instructions for Activity 5.2 Calculating Properties of Solids.

Lead a class discussion via the teacher-led PowerPoint presentation called “Work Points, Work Axes,
and Work Planes”.

Provide instructions for Activity 5.3 Making Sketches in CAD.

Provide instructions for Activity 5.4 CAD Model Features.

Provide instructions for Project 5.5 Modeling Creation (Inventor/Onshape).

Lead a class discussion via the teacher-led PowerPoint presentation called “Physical Property Analysis”.
Provide instructions for Activity 5.6 Physical Property Analysis.

Assess student presentations/work.

Provide instructions for the Unit 5 Test.
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Guided Practice

The teacher will:

Review agenda, learning objectives, and essential questions daily.

Lead students to recall prior knowledge / experience to make connections to new content.

Introduce content to be learned.

Clarify and check for understanding by asking open-ended questions (or by some other type of
formative assessment) throughout instruction. Reteach material as needed.

Pace the classroom instruction to clarify misunderstanding and provide opportunities for student feedback.
Introduce new content to be learned and how it connects to learning objectives and answers some (or all)
of the essential questions.

Demonstrate skill practices students will gain from this lesson.

Demonstrate assignment(s) outcome expectations.

Review resources and equipment needed to problem-solve student assignments.

Share safety instructions to students. Safety Instructions: Students should only utilize equipment they
have been fully trained to use.

f Provide review material / resources for students to prepare for summative assessments.

= = —a —a _—a

=

= —a —a _—a

Unit 5 Geometry of Design Lesson Plan - Page 3



Transition
Classroom Expectations / Routines
Review Questioning
Stimulus or Signal (Example: “Pencil Drop
Student Reflection
Timer

, “Eyes on Me”, etc.)

Independent Practice (Varied Learning)
The students will:
I Participate in teacher-led discussions / presentations.
. Complete assigned assignment(s) in class.
. Complete assigned homework assignment(s) outside of class.
f Provide feedback by demonstrating skills.

Closure

The following techniques may be utilized:
I The teacher will lead a classroom discussion to check for understanding and clarify misunderstandings.
I The teacher may ask students to reflect on the outcomes from the lesson.
I The teacher may ask students if they met
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