
Unit 1
Design Process

Duration 3 weeks Assessed
Priority Standard(s) K1 Identify the steps in an engineering design process and describe the activities involved in each step of the process.

Supporting Standard(s)

K2 Explain the concept of proportion and how it relates to freehand sketching.
K3 Identify and describe a variety of brainstorming techniques and rules for brainstorming.
K4 Differentiate between invention and innovation.
K5 Identify and differentiate between the work of an engineer and the work of a scientist.
K6 Identify and differentiate between mechanical, electrical, civil, and chemical engineering fields.



Unit 2
Technical Sketching & Drawing

Duration 2 weeks Assessed

Priority Standard(s) K1
Identify line types (including construction lines, object lines, hidden lines, and center lines) used on a technical drawing per ANSI 
Line Conventions and Lettering Y14.2M-2008 and explain the purpose of each line.

Supporting Standard(s)
K2 Identify and define technical drawing representations including isometric, orthographic projection, oblique, and perspective views.

K3
Identify the proper use of each technical drawing representation including isometric, orthographic projection, oblique, and 
perspective views.



Unit 3
Measurement & Statistics

Duration 4 weeks Assessed
Priority Standard(s) K1 Identify general rules for dimensioning on technical drawings used in standard engineering practice. U5

Supporting Standard(s) K2 Distinguish between sample statistics and population statistics and know appropriate applications of each.
K3 Distinguish between precision and accuracy of measurement.



Unit 4
Modeling Skills

Duration 2 weeks Assessed

Priority Standard(s) K2
Be familiar with the terminology related to and the use of a 3D solid modeling program in the creation of solid models and technical 
drawings.

Supporting Standard(s) K1
Explain the term “function” and identify the set of inputs for the function as the domain and the set of outputs from the function as 
the range.

K3 Differentiate between additive and subtractive 3D solid modeling methods.



Unit 5
Geometry of Design

Duration 4 weeks Assessed

Priority Standard(s)

K1 Identify types of polygons including a square, rectangle, pentagon, hexagon, and octagon.

K3

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

K5
Define the term “physical property” and identify the properties of length, volume, mass, weight, density, and surface area as 
physical properties.

Supporting Standard(s)

K2 Differentiate between inscribed and circumscribed shapes.
K4 Distinguish between the meanings of the terms weight and mass.
K6 Identify three-dimensional objects generated by rotations of two-dimensional shapes and vice-versa.
K7 Define the term “center of gravity”.
K8 Explain static equilibrium as the state of an object that is at rest so that the forces acting on the object are balanced.



Unit 6
Reverse Engineering

Duration 2 weeks Assessed

Priority Standard(s) K1 Identify and describe the visual principles and elements of design apparent in a natural or man-made object.
K2 Describe the process of reverse engineering.

Supporting Standard(s) K3
Explain the various reasons to perform reverse engineering including discovery, documentation, investigation, and product 
improvement.



Unit 7
Documentation

Duration 5 weeks Assessed

Priority Standard(s) K2 Identify and correctly apply chain dimensioning or datum dimensioning methods to a technical drawing.
K3 Identify dimensioning standards commonly used in technical drawing.

Supporting Standard(s)

K1 Identify and differentiate between size dimensions and location dimensions.
K4 Identify the shapes of two-dimensional cross-sections of three-dimensional objects.
K5 Identify, define and explain the proper use of a section view in technical drawing.

K6
Read and interpret a hole note to identify the size and type of hole, including through, clearance, blind, counterbore, and 
countersink holes.

K7 Identify and differentiate among limit dimensions, a unilateral tolerance, and a bilateral tolerance.
K8 Differentiate between clearance and interference fit.

K9
Explain each assembly constraint (including mate, flush, insert, and tangent), its role in an assembly model, and the degrees of 
freedom that it removes from the movement between parts.



Unit 8
Advanced Computer Modeling

Duration 2 weeks Assessed

Priority Standard(s) S1
Apply advanced modeling features to create three-dimensional solid models of complex parts and assemblies within CAD and with 
little guidance given the actual part using appropriate geometric and dimensional constraints.

Supporting Standard(s) K1 Identify, define, and explain the proper use of an auxiliary view in technical drawing.



Unit 9
Design Challenge

Duration 9 weeks Assessed

Priority Standard(s) K1 Identify the steps in an engineering design process and describe the activities involved in each step of the process.
K2 Design, build, and test a mechanical toy using the engineering design process

Supporting Standard(s)

S16 Choose a level of precision and accuracy appropriate to limitations on measurement when reporting quantities.
S17 Evaluate and compare the accuracy and precision of different measuring devices.
S18 Calculate Cost of Goods (COG) for product design and manufacture.
S19 Accurately measure properties associated with a given quality control standard.
S20 Analyze and interpret results of quality control data.
S21 Demonstrate safe use of hand tools and shop tools.


