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Competency Cross-Reference - Drafting & Design	Name: ________________________________________

Directions:	Evaluate the student by recording the appropriate number to indicate the degree of competency. The rating for each task should reflect employability readiness rather than the grades given in class.

	Rating (0-6):
	Competency Level

	0
	No Exposure - no experience /knowledge in this area; program / course did not provide instruction in this area

	1
	Unsuccessful Attempt - unable to meet knowledge or performance criteria and /or required significant assistance

	2
	Partial Demonstration - met some of the knowledge or performance criteria with or without minor assistance

	3
	Knowledge Demonstrated - met knowledge criteria without assistance at least once

	4
	Performance Demonstrated - met performance criteria without assistance at least once

	5
	Repetitive Demonstration - met performance and /or knowledge criteria without assistance on multiple occasions

	6
	Mastered - successfully applied knowledge or skills in this area to solve related problems independently

	N /A
	Not observed or does not apply





Foundational Skills
Safety Policies & Procedures

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Conduct risk assessments in 3D-printing environments by identifying hazards, evaluating severity and likelihood, and prioritizing control measures using the hierarchy of controls.
	NIOSH Hazard Recognition and Risk Assessment, OSHA 29 CFR 1910.120
	Workplace Skills: Health & Safety
	Safety Audit Simulation, Hazard ID Scenarios
	Risk Assessment Report

	
	2
	Develop, deliver, and update safety training aligned with OSHA standards, using appropriate training aids, hands-on drills, and assessments to reinforce learning.
	OSHA 29 CFR 1910.120, ANSI Z490.1; SL.2.A-C
	Workplace Skills: Communication
	Create Safety Training Presentation
	Training Delivery Rubric

	
	3
	Monitor safety compliance through regular inspections, tracking of key safety metrics, and implementation of corrective actions.
	OSHA 29 CFR 1904, NIOSH Hazard Recognition and Risk Assessment; A1.DS.A
	Workplace Skills: Planning, Organizing, & Management
	Mock Safety Inspection Logs
	Inspection Report Analysis

	
	4
	Document and report safety incidents according to OSHA requirements, including incident analysis, log maintenance, and follow-up actions.
	OSHA 29 CFR 1904, OSHA Form 300/300A; W.3.A
	Workplace Skills: Responsibility
	Incident Report Writing
	OSHA Log Practice

	
	5
	Handle and store hazardous materials (e.g., resins, powders, filaments) safely, following proper labeling, storage, and disposal procedures.
	OSHA 29 CFR 1910.1200 (HazCom), NFPA 704
	Technical Skills: Safety & Health
	HazMat ID & Labeling Exercise
	Storage Compliance Checklist

	
	6
	Perform routine safety procedures for 3D-printer operation and maintenance, including calibration, error troubleshooting, and logging actions.
	OSHA 29 CFR 1910.212, ANSI Z535
	Technical Skills: Operation & Maintenance
	Maintenance Task Lab
	Printer Safety Checklist

	
	7
	Implement air quality controls in compliance with OSHA/ASHRAE, including ventilation system monitoring, filter maintenance, and sensor data interpretation.
	OSHA 29 CFR 1910.94, ASHRAE 62.1; A1.IF.B&C
	Technical Skills: Environmental Control
	Ventilation System Monitoring Activity
	Filter Maintenance Log

	
	8
	Coordinate emergency response procedures including fire, spill, and injury protocols; use of safety equipment; and communication with emergency personnel.
	OSHA 29 CFR 1910.38, NFPA 101, ANSI Z117.1; SL.1.A-C
	Workplace Skills: Teamwork
	Emergency Drill Simulation
	Emergency Response Critique

	
	9
	Participate in emergency drills by following evacuation/shelter plans, applying PPE protocols, and evaluating response effectiveness.
	OSHA 29 CFR 1910.38, NIOSH PPE Guidelines
	Personal Skills: Adaptability & Flexibility
	Evacuation Practice
	Drill Participation Checklist

	
	10
	Apply ergonomic principles to setup and operation of equipment, including safe material handling and workstation adjustments for health and safety.
	NIOSH Ergonomics Guidelines, OSHA 29 CFR 1910.900
	Personal Skills: Health & Safety
	Ergo Workstation Setup Lab
	Ergonomics Checklist




Drafting Lab Procedures & Tools

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Identify and correctly use standard drafting tools such as scales, compasses, triangles, templates, and drawing boards.
	ANSI Y14.2
	Technical Skills
	Tool Identification Lab; Hands-On Practice
	Drafting Tools Quiz

	
	2
	Maintain drafting equipment and workstations to ensure accuracy and cleanliness.
	ANSI Y14.2
	Professionalism
	Maintenance Routine Checklist
	Workstation Maintenance Log

	
	3
	Follow lab rules for tool storage, check-out procedures, and workspace organization.
	Internal Lab Safety SOPs; OSHA 29 CFR 1910.141
	Workplace Skills
	SOP Review and Lab Orientation
	Lab Procedures Checkoff

	
	4
	Calibrate mechanical and digital drawing tools to maintain precision.
	ANSI B89.1.6
	Technical Skills
	Calibration Demo and Practice
	Calibration Report

	
	5
	Use manual tools and lab equipment safely, following manufacturer guidelines and institutional policies.
	OSHA 29 CFR 1910.212; ANSI Z535
	Safety & Health
	Tool Safety Demonstrations
	Safety Protocol Reflection

	
	6
	Troubleshoot common drafting equipment malfunctions and perform basic repairs or adjustments.
	Manufacturer Technical Manuals
	Critical Thinking
	Troubleshooting Scenarios
	Equipment Repair Log

	
	7
	Apply workspace ergonomics in the drafting lab, including appropriate lighting, posture, and tool positioning.
	NIOSH Ergonomics Guidelines
	Health & Safety
	Ergonomics Simulation
	Ergonomics Self-Assessment

	
	8
	Demonstrate accountability for shared lab spaces by following cleanup, material use, and end-of-day procedures.
	OSHA 29 CFR 1910.141; Institutional SOPs
	Responsibility
	End-of-Day Cleanup Routine
	Shared Lab Audit Log



Basic Hand Drawing Skills

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Create accurate borderlines and title blocks using standard sheet sizes.
	ANSI Y14.1; A1.NQ.B
	Planning, Organization
	Title Block Practice; Drawing Setup Demo
	Title Block Layout

	
	2
	Apply correct view placement (top, front, right-side) using multiview projection techniques.
	ASME Y14.3; G.CO.A-D
	Decision Making
	View Placement Workshop; Model Block Sketching
	Multiview Assignment

	
	3
	Lay out orthographic and pictorial views with proper alignment and spacing.
	ASME Y14.3, ASME Y14.2; G.MG.A
	Teamwork
	Orthographic Layout Exercise
	Layout Accuracy Check

	
	4
	Use technical lettering that conforms to industry standards for clarity and legibility.
	ASME Y14.2; RI.1.A-D
	Communication
	Lettering Drills; Peer Review
	Lettering Sample Submission

	
	5
	Apply standard line types and line weights (e.g., visible, hidden, center) in drawings.
	ASME Y14.2; G.CO.A-D
	Integrity
	Line Type Practice; Traceable Templates
	Linework Evaluation

	
	6
	Demonstrate freehand sketching techniques to represent basic shapes and spatial relationships.
	ASME Y14.2; RI.3.A-D
	Flexibility
	Sketching Warm-ups; Daily Journals
	Freehand Sketch Portfolio

	
	7
	Use proper scale and proportion when hand sketching components and layouts.
	ANSI Y14.1, ASME Y14.2; A1.NQ.B, G.SRT.A-C
	Initiative
	Scale Practice with Grid Paper
	Scale Drawing Activity

	
	8
	Construct layout components with precision and neatness appropriate for professional drawings.
	ASME Y14.2; W.3.A
	Professionalism
	Precision Layouts; Time-Limited Draw Sessions
	Technical Drawing Clean Copy

	
	9
	Evaluate hand drawings for completeness, clarity, and technical accuracy.
	ASME Y14.2; RI.2.D, W.1.A
	Critical Thinking
	Peer Review Rubrics; Self-Checklists
	Sketch Critique Reflection




Applied Mathematical Skills

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Convert between metric and imperial units to solve drafting problems and validate dimensional accuracy.
	ANSI Y14.5; A1.NQ.B
	Technical Skills; Planning, Organizing & Management
	Unit Conversion Lab; Real-world measurement comparison
	Applied Math Quiz

	
	2
	Use scale factors to interpret and create scaled technical drawings.
	ANSI Y14.1; G.MG.A; A1.CED.A
	Technical Skills
	Scaled Room Plan Activity; Architecture Template Drawing
	Scale Factor Worksheet

	
	3
	Apply basic geometry concepts (angles, triangles, circles) in layout and design tasks.
	ASME Y14.3; G.CO.A-D; G.C.A&B
	Technical Skills
	Geometry in Drafting Workshop; Constructing Views
	Geometric Construction Challenge

	
	4
	Use algebraic equations to determine dimensions, clearances, and tolerances in drawings.
	ANSI Y14.5; A1.CED.A; A1.SSE.A
	Technical Skills; Critical Thinking
	Tolerance Stack-Up Practice; Algebra in CAD Models
	Dimensional Analysis Problem Set

	
	5
	Interpret and apply trigonometric ratios to solve right triangle problems in drafting applications.
	ANSI Y14.5; G.SRT.A-C
	Technical Skills
	Trig for Designers Activity; Slope and Angle Worksheet
	Trigonometry Quiz

	
	6
	Calculate area, perimeter, and volume for 2D and 3D shapes represented in technical drawings.
	G.GMD.A&B; G.MG.A
	Technical Skills
	Area & Volume Exercise using Blueprint Samples
	Measurement Calculations Assessment

	
	7
	Analyze data sets and interpret statistical information relevant to design tolerances and production quality.
	A1.DS.A; A2.DS.A
	Workplace Skills; Critical Thinking
	Tolerance & Variability Data Lab
	Statistical Interpretation Worksheet












Core Drawing & CAD Skills

Orthographic Projections: Multiview

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Create accurate orthographic projections including front, top, and right-side views of 3D objects.
	ASME Y14.3, ISO 128-30; RI.1.A-D; G.CO.A-D
	Technical Skills, Workplace Skills
	Orthographic Projection Workshop, 3D Model Analysis
	Orthographic Drawing Assignment

	
	2
	Apply line precedence rules and correct line types (visible, hidden, center) in multiview drawings.
	ASME Y14.2, ISO 128-20; RI.1.A-D
	Technical Skills
	Line Type Identification Exercises, Line Precedence Drill
	Line Types Quiz

	
	3
	Align and space views according to standard drafting practices.
	ASME Y14.3; RI.1.A-D
	Technical Skills
	View Alignment Labs, Spacing Practice Exercises
	Layout Evaluation

	
	4
	Interpret 3D models or physical parts to generate multiview drawings.
	ASME Y14.100; W.1.A; SL.1.A-C
	Technical Skills, Employability Skills
	3D Model Interpretation Workshop, Peer Collaboration
	Multiview Drawing Project

	
	5
	Apply ANSI and ISO projection methods appropriately based on drawing requirements.
	ASME Y14.3, ISO 5456-2; RI.3.A-D
	Technical Skills
	Projection Method Comparisons, Standards Application Activities
	Projection Methods Test

	
	6
	Evaluate orthographic drawings for completeness, clarity, and technical accuracy.
	ASME Y14.100, ISO 128; RI.2.D
	Technical Skills, Workplace Skills
	Peer Review Sessions, Self-Assessment Checklists
	Drawing Review Report

	
	7
	Use standard sheet sizes, title blocks, and borderlines to frame multiview layouts.
	ASME Y14.1, ISO 216; W.3.A
	Technical Skills
	Title Block Design Activity, Sheet Setup Exercises
	Layout Submission

	
	8
	Demonstrate neatness and precision in manual or CAD-based orthographic layouts.
	ASME Y14.2; SL.2.A-C
	Technical Skills
	CAD Orthographic Drawing Labs, Manual Drawing Sessions
	Final Orthographic Layout




Descriptive & Auxiliary Geometry

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Define and represent geometric relationships among points, lines, and planes in space.
	ASME Y14.3, ISO 128-30; G.CO.A-D; RI.1.A-D
	Technical Skills, Workplace Skills
	Geometry Fundamentals Workshop, Spatial Reasoning Exercises
	Geometric Relationships Quiz

	
	2
	Graphically solve true length and true angle problems using revolution methods.
	ASME Y14.3; G.GPE.B; RI.1.A-D
	Technical Skills
	Revolution Method Labs, Angle Measurement Practice
	True Length & Angle Problems Assignment

	
	3
	Rotate geometric elements about an axis to determine intersections and edge views.
	ASME Y14.3; G.CO.A-D
	Technical Skills
	Rotation & Intersection Exercises, CAD Rotation Practice
	Intersection Drawing Evaluation

	
	4
	Determine the true shape of inclined surfaces through graphical revolutions.
	ASME Y14.3; G.GMD.A&B
	Technical Skills
	Inclined Surface Analysis, Revolution Technique Workshop
	Inclined Surface Sketches

	
	5
	Apply descriptive geometry techniques to solve real-world design and engineering problems.
	ASME Y14.3, ISO 5456-2; W.1.A; SL.1.A-C
	Technical Skills, Employability Skills
	Real-World Problem Solving Labs, Collaborative Projects
	Design Problem Report

	
	6
	Identify when auxiliary views are necessary to accurately describe inclined or oblique features.
	ASME Y14.3; RI.1.A-D
	Technical Skills
	Auxiliary View Identification Exercises
	Auxiliary View Quiz

	
	7
	Construct primary auxiliary views showing true size and shape of slanted surfaces.
	ASME Y14.3
	Technical Skills
	Auxiliary View Construction Labs
	Auxiliary View Drawing Assignment

	
	8
	Apply correct projection techniques for auxiliary view alignment and placement.
	ASME Y14.3
	Technical Skills
	Projection Alignment Workshops
	Projection Alignment Test

	
	9
	Label auxiliary views correctly according to industry standards.
	ASME Y14.2, ASME Y14.3; W.3.A
	Technical Skills
	Labeling Practice, Standards Review
	Labeling Accuracy Assessment

	
	10
	Interpret auxiliary views within multiview drawings to improve manufacturing clarity.
	ASME Y14.100; RI.2.D
	Technical Skills, Workplace Skills
	Multiview Interpretation Exercises, Peer Review
	Multiview Interpretation Assignment




Sectional Views / Conventions

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Define the purpose and function of sectional views in technical drawings.
	ASME Y14.3, ASME Y14.2; RI.1.A-D
	Technical Skills
	Sectional Views Overview, Purpose Discussion
	Purpose of Sectional Views Quiz

	
	2
	Identify types of sectional views (full, half, offset, aligned, revolved, broken-out).
	ASME Y14.3; RI.1.A-D
	Technical Skills
	Sectional View Types Identification
	Sectional View Types Assignment

	
	3
	Determine appropriate sectional views to clarify complex internal geometry.
	ASME Y14.3; RL.I.A-D
	Technical Skills, Critical Thinking
	Case Study Analysis, Group Discussions
	Section Selection Project

	
	4
	Apply proper section lining (hatching) techniques using ANSI material symbols.
	ASME Y14.2, ISO 128-50
	Technical Skills
	Hatching Practice Labs
	Hatching Technique Assessment

	
	5
	Draw cutting planes and arrows using correct line types and placement.
	ASME Y14.2
	Technical Skills
	Cutting Plane Drawing Exercises
	Cutting Plane Drawing Test

	
	6
	Generate accurate sectional views of objects with holes, fillets, and internal cavities.
	ASME Y14.3
	Technical Skills
	Sectional Drawing Labs
	Sectional View Drawing Assignment

	
	7
	Interpret how sectional views relate to multiview projections and improve clarity.
	ASME Y14.3, ASME Y14.100; RI.2.D
	Technical Skills, Workplace Skills
	Multiview and Sectional Integration Workshop
	Interpretation Quiz

	
	8
	Identify components not sectioned by convention (e.g., fasteners, shafts).
	ASME Y14.3
	Technical Skills
	Convention Rules Review
	Convention Identification Exercise

	
	9
	Create composite views incorporating multiple sectional and standard projection elements.
	ASME Y14.3
	Technical Skills
	Composite View Construction Labs
	Composite Drawing Assignment

	
	10
	Communicate assembly information using exploded and aligned sections.
	ASME Y14.3, ASME Y14.100; SL.1.A-C
	Technical Skills, Communication
	Assembly Drawing Workshops, Presentation Practice
	Assembly Communication Project









Pictorial Drawings

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Define the role and purpose of pictorial drawings in technical communication.
	ASME Y14.4; RI.1.A-D
	Technical Skills
	Pictorial Drawing Introduction Lecture
	Role & Purpose Quiz

	
	2
	Differentiate between isometric, oblique, and perspective drawing types.
	ASME Y14.4; RI.1.A-D
	Technical Skills
	Drawing Type Comparison Exercise
	Drawing Type Identification Assignment

	
	3
	Sketch basic isometric, oblique, and perspective views by hand.
	ASME Y14.4; W.2.A
	Technical Skills
	Hand Sketching Labs
	Sketching Practice Submission

	
	4
	Interpret pictorial views and correlate them with orthographic projections.
	ASME Y14.3, ASME Y14.4; RI.2.D
	Technical Skills, Critical Thinking
	Correlation Exercises
	Correlation Quiz

	
	5
	Use CAD software to generate 3D pictorial views from orthographic data.
	ASME Y14.41
	Technical Skills, Technology Use
	CAD Modeling Workshops
	CAD Pictorial Drawing Project

	
	6
	Identify appropriate applications for pictorial drawings in manufacturing and design.
	ASME Y14.100; RL.I.A-D
	Technical Skills
	Case Studies
	Application Analysis Assignment

	
	7
	Communicate technical concepts clearly through pictorial illustrations and annotations.
	ASME Y14.41; SL.2.A-C
	Technical Skills, Communication
	Annotation Practice, Presentation
	Technical Communication Presentation

	
	8
	Apply correct line weights, shading, and surface textures for visual realism.
	ASME Y14.2, ASME Y14.4
	Technical Skills
	Rendering Workshops
	Rendering Assignment

	
	9
	Analyze how pictorial drawings enhance understanding for non-technical audiences.
	ASME Y14.41; RL.I.A-D
	Technical Skills, Critical Thinking
	Audience Analysis Discussion
	Reflection Essay

	
	10
	Prepare presentation-quality pictorial drawings for use in client communication.
	ASME Y14.41; SL.2.A-C
	Technical Skills, Communication
	Presentation Prep Labs
	Final Presentation Project




Dimensioning & Tolerancing as Applied

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Apply ANSI/ASME Y14.5 and ISO 2768 standards to dimensioning and tolerancing drawings.
	ASME Y14.5, ISO 2768; RI.1.A-D
	Technical Skills
	Dimensioning Standards Lecture
	Dimensioning Standards Quiz

	
	2
	Interpret general and geometric tolerance symbols and their meaning.
	ASME Y14.5; RI.2.D
	Technical Skills, Critical Thinking
	Tolerance Symbol Workshop
	Tolerance Symbols Assignment

	
	3
	Differentiate between limit dimensions, unilateral/bilateral tolerances, and basic dimensions.
	ASME Y14.5; RI.1.A-D
	Technical Skills
	Tolerance Types Practice
	Tolerance Types Quiz

	
	4
	Select appropriate tolerancing methods for part function, fit, and manufacturing feasibility.
	ASME Y14.5, ISO 286; RI.3.A-D
	Technical Skills, Critical Thinking
	Case Study: Tolerancing Methods
	Case Study Report

	
	5
	Place dimensions on 2D and 3D drawings using industry-standard formatting and techniques.
	ASME Y14.2, ASME Y14.5; W.1.A
	Technical Skills, Technology Use
	Dimension Placement Labs
	Dimension Placement Exercise

	
	6
	Use CAD tools to apply dimensions, symbols, and tolerances correctly.
	ASME Y14.41; W.1.A
	Technical Skills, Technology Use
	CAD Dimensioning Workshop
	CAD Dimensioning Project

	
	7
	Evaluate how tolerance choices impact manufacturing cost, inspection, and product performance.
	ASME Y14.5, ISO 8015; SL.1.A-C
	Technical Skills, Critical Thinking
	Tolerance Impact Discussion
	Impact Analysis Essay

	
	8
	Create a complete dimensioned drawing package ready for fabrication or review.
	ASME Y14.100, ASME Y14.5; W.3.A
	Technical Skills
	Final Drawing Package Assignment
	Complete Drawing Submission

	
	9
	Interpret feature control frames and datums in functional geometric relationships.
	ASME Y14.5; RI.2.D
	Technical Skills
	Feature Control Frames Workshop
	Feature Control Frames Quiz

	
	10
	Verify tolerancing accuracy using manual inspection tools and CAD-based validation.
	ASME Y14.5, NIST Handbook 44; A1.DS.A
	Technical Skills, Technology Use
	Inspection & Validation Labs
	Inspection Report




Basic CAD Skills

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Navigate CAD software interface, workspaces, and file management tools effectively.
	ASME Y14.41; W.1.A
	Technology Use, Technical Skills
	CAD Interface Tutorial
	CAD Interface Quiz

	
	2
	Create and modify 2D geometry using fundamental drawing and editing commands.
	ASME Y14.100; W.1.A
	Technology Use, Technical Skills
	2D Drawing & Editing Labs
	2D Drawing Project

	
	3
	Use layers, line types, colors, and line weights to organize and communicate drawing information.
	ASME Y14.2; RI.1.A-D
	Technology Use, Technical Skills
	Layer Management Exercise
	Layer Setup Assignment

	
	4
	Apply dimensioning and annotation tools in CAD to create accurate, readable drawings.
	ASME Y14.5, ASME Y14.2; W.1.A
	Technology Use, Technical Skills
	Dimensioning and Annotation Practice
	Dimensioned CAD Drawing

	
	5
	Construct title blocks, borders, and viewports to industry standards.
	ASME Y14.1, ASME Y14.100; W.1.A
	Technology Use, Technical Skills
	Title Block Creation Workshop
	Title Block Assignment

	
	6
	Set up drawing units, scales, and templates appropriate to project specifications.
	ASME Y14.1M; A1.NQ.B
	Technology Use
	Units and Scale Configuration Exercise
	Scale Setup Quiz

	
	7
	Generate and print plotted drawings with correct layout, scale, and plotting settings.
	ASME Y14.2; W.1.A
	Technology Use
	Plotting and Printing Labs
	Printed Drawing Submission

	
	8
	Apply object snaps, tracking, and coordinate entry for precision drawing.
	ASME Y14.2; A1.NQ.B
	Technology Use, Technical Skills
	Precision Drawing Techniques
	Precision Drawing Exercise

	
	9
	Edit existing CAD drawings by modifying geometry, layers, annotations, and layout sheets.
	ASME Y14.100; W.1.A
	Technology Use, Technical Skills
	CAD Editing Workshop
	Edited Drawing Submission

	
	10
	Save, export, and convert CAD files between formats while maintaining data integrity.
	ISO 10303 (STEP), DWG/DXF Specs; W.1.A
	Technology Use
	File Management and Export Practice
	Exported File Submission







Advanced CAD Skills

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Create 3D parametric models using advanced CAD tools such as extrusion, lofting, and sweeping.
	ASME Y14.41, ISO 16792; W.1.A
	Technology Use, Technical Skills
	3D Modeling Labs
	3D Model Project

	
	2
	Apply geometric constraints and relationships in sketch-based modeling.
	ASME Y14.5; A1.SSE.A
	Technology Use, Technical Skills
	Constraint Application Exercises
	Sketch Constraint Assignment

	
	3
	Generate orthographic, section, and isometric views from 3D models automatically.
	ASME Y14.3, ASME Y14.41; RI.1.A-D
	Technology Use, Technical Skills
	View Generation Workshop
	Generated View Submission

	
	4
	Use CAD assemblies to define relationships between parts, including constraints and motion.
	ISO 16792, ASME Y14.100; W.1.A
	Technology Use, Technical Skills
	Assembly Modeling Exercise
	Assembly Drawing Submission

	
	5
	Create exploded views and bill of materials (BOM) from 3D assemblies.
	ASME Y14.100, ASME Y14.41; W.1.A
	Technology Use, Technical Skills
	BOM & Exploded View Workshop
	BOM & Exploded View Project

	
	6
	Apply GD&T principles to 3D models using CAD annotation features.
	ASME Y14.5, ASME Y14.41; A1.SSE.A
	Technology Use, Technical Skills
	GD&T CAD Annotation Practice
	Annotated 3D Model

	
	7
	Import, edit, and analyze 3D geometry from other sources (e.g., STEP, STL, IGES).
	ISO 10303 (STEP), ISO 6983; W.1.A
	Technology Use, Technical Skills
	3D File Import and Editing Labs
	Imported Model Submission

	
	8
	Utilize CAD software to create presentation graphics, animations, or renderings of parts/assemblies.
	ASME Y14.41 (MBD), ISO 16792; SL.2.A-C
	Technology Use, Technical Skills
	CAD Presentation and Rendering Workshop
	Presentation Graphics Project

	
	9
	Configure and manage CAD libraries, templates, and part databases.
	ASME Y14.100; W.1.A
	Technology Use, Technical Skills
	Library and Template Management Exercise
	Library Setup Assignment

	
	10
	Collaborate on CAD projects using cloud-based tools or PDM systems for file sharing and revision control.
	ISO 16792, ASME Y14.35; SL.1.A-C
	Technology Use, Teamwork
	Cloud Collaboration and PDM Practice
	Collaborative Project Report




Industry-Specific Applications

Production Manufacturing Drawing

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Identify standard thread types and fastening components (e.g., bolts, screws, nuts, washers) used in mechanical assemblies.
	ANSI B1.1, ASME Y14.6; RI.1.A-D
	Technical Skills
	Thread Identification Lab
	Thread Identification Quiz

	
	2
	Interpret thread callouts and symbols per ANSI and ISO standards.
	ANSI B1.1, ISO 965; RI.1.A-D
	Technical Skills
	Thread Callout Exercises
	Thread Callout Worksheet

	
	3
	Apply thread and fastener symbols accurately in orthographic, pictorial, and sectional views.
	ASME Y14.2, ASME Y14.6; RI.1.A-D
	Technical Skills
	Fastener Symbol Application Lab
	Fastener Symbol Drawing Assignment

	
	4
	Differentiate between detailed, schematic, and simplified representations of fasteners and threaded features.
	ASME Y14.6; RL.I.A-D
	Technical Skills
	Fastener Representation Workshop
	Fastener Representation Quiz

	
	5
	Select appropriate fastening methods based on function, assembly requirements, and manufacturing constraints.
	ASME Y14.5, ISO 1101; W.1.A
	Technical Skills
	Fastening Method Case Study
	Fastening Method Report

	
	6
	Create detailed part drawings for machined components, including dimensions, tolerances, and surface finish requirements.
	ASME Y14.5, ISO 2768; A1.CED.A, A1.NQ.B
	Technical Skills
	Part Drawing Project
	Machined Part Drawing Submission

	
	7
	Interpret and apply fit classifications (e.g., clearance, interference, transition) in mechanical drawings.
	ISO 286, ASME B4.1; A1.SSE.A
	Technical Skills
	Fit Classification Exercises
	Fit Classification Quiz

	
	8
	Annotate manufacturing drawings with specifications for materials, finishes, and special processes (e.g., heat treatment, coating).
	ASME Y14.1, ISO 1302; RI.1.A-D
	Technical Skills
	Annotation Practice
	Annotated Drawing Submission

	
	9
	Incorporate revision control and part identification using standard title blocks and bill of materials (BOM).
	ASME Y14.100, ISO 7200; W.3.A
	Technical Skills, Workplace Skills
	Revision Control & BOM Workshop
	Drawing with Revision Control

	
	10
	Analyze manufacturing drawings for completeness, clarity, and compliance with production standards.
	ASME Y14 series, ISO 128; RI.2.D
	Technical Skills
	Drawing Review and Critique
	Drawing Completeness Assessment





Architectural Drawings

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Define core architectural principles such as form, function, balance, proportion, rhythm, emphasis, and unity.
	NAAB Accreditation Criteria; RI.1.A-D
	Technical Skills
	Architectural Principles Lecture & Discussion
	Principles Quiz

	
	2
	Interpret basic zoning, building code, and accessibility regulations as they apply to building design.
	IBC 2021, ADA Standards, ANSI A117.1; RI.2.D
	Technical Skills
	Zoning and Code Analysis Workshop
	Zoning and Code Worksheet

	
	3
	Apply site and space planning fundamentals to conceptual floor plan development.
	ANSI A117.1, IBC 2021; W.1.A
	Technical Skills
	Site Planning Exercise
	Conceptual Floor Plan Submission

	
	4
	Analyze how client requirements, environmental factors, and legal codes influence architectural decisions.
	IBC 2021, LEED v4.1; RI.3.A-D
	Technical Skills, Workplace Skills
	Case Study: Environmental & Legal Impacts
	Case Study Report

	
	5
	Produce basic architectural drawings (site plans, floor plans, elevations, sections) using correct symbology and conventions.
	AIA CAD Layer Guidelines, ANSI Y14.1; W.3.A
	Technical Skills
	Architectural Drawing Project
	Drawing Project Submission

	
	6
	Evaluate design solutions for functionality, accessibility, and sustainability.
	ADA Standards, LEED v4.1; RL.I.A-D
	Technical Skills
	Design Evaluation Workshop
	Design Solution Critique

	
	7
	Read and interpret architectural drawing sets, including schedules and detail callouts.
	AIA CAD Layer Guidelines; SL.1.A-C
	Technical Skills, Communication Skills
	Drawing Set Interpretation Exercise
	Interpretation Quiz

	
	8
	Identify typical construction materials and their architectural applications.
	CSI MasterFormat; RI.1.A-D
	Technical Skills
	Materials Identification Lab
	Materials Quiz

	
	9
	Explain the role of architectural drawings in the permitting and construction process.
	IBC 2021; SL.2.A-C
	Technical Skills, Communication Skills
	Permitting Process Overview & Discussion
	Permitting Process Presentation






Structural Drawings

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Define key structural terms such as beam, column, footing, shear, and load path.
	AISC Manual of Steel Construction; RI.1.A-D
	Technical Skills
	Structural Terminology Lecture & Quiz
	Terminology Quiz

	
	2
	Interpret line types, symbols, and section cut notations used in structural plans.
	ASCE 7, AISC Standards; RI.3.A-D
	Technical Skills
	Symbol Identification Workshop
	Symbol Recognition Assignment

	
	3
	Compare and contrast structural drawings with architectural and civil drawings.
	AIA CAD Layer Guidelines; SL.1.A-C
	Technical Skills, Communication
	Drawing Comparison Discussion
	Comparison Essay

	
	4
	Apply drafting standards to produce basic structural framing plans.
	AISC, ASCE 7; W.3.A
	Technical Skills
	Framing Plan Drafting Lab
	Drafting Project Submission

	
	5
	Analyze structural loads and their representation through annotations and symbols.
	ASCE 7; A1.DS.A
	Technical Skills
	Load Analysis Exercise
	Load Calculation Worksheet

	
	6
	Read and interpret foundation plans, including dimensions, rebar layouts, and notes.
	ACI 318; A1.NQ.B
	Technical Skills, Math
	Foundation Plan Reading Workshop
	Plan Interpretation Quiz

	
	7
	Identify typical construction materials and structural systems (steel, concrete, wood).
	AISC, NDS, ACI; RI.1.A-D
	Technical Skills
	Materials Identification Lab
	Materials Quiz

	
	8
	Interpret schedules and detail references for structural connections and assemblies.
	AISC, AIA CAD Layer Guidelines; SL.2.A-C
	Technical Skills, Communication
	Schedule Interpretation Activity
	Schedule Quiz

	
	9
	Explain how structural plans support load-bearing design and building integrity.
	ASCE 7; RI.2.D
	Technical Skills
	Building Integrity Case Study
	Case Study Report




Civil / GIS Drawings

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Identify symbols for utilities, contours, benchmarks, and easements in civil site plans.
	USGS Topographic Standards, NRCS Symbols; RI.1.A-D
	Technical Skills
	Symbol Identification Workshop
	Symbol Quiz

	
	2
	Interpret civil site plan elements, including grading, drainage, and road layout.
	AASHTO Green Book, ANSI Y14.38; A1.DS.A
	Technical Skills, Math
	Site Plan Analysis Exercise
	Site Plan Quiz

	
	3
	Analyze GIS layers for land use, zoning, elevation, and infrastructure planning.
	FGDC GIS Standards, USGS; RI.3.A-D
	Technical Skills
	GIS Layer Exploration Lab
	GIS Analysis Report

	
	4
	Apply symbology and annotation standards in the creation of civil plan sets.
	ANSI Y14.38; W.1.A
	Technical Skills
	Plan Set Creation Workshop
	Plan Set Submission

	
	5
	Use civil codes and local ordinances to ensure compliance in plan preparation.
	AASHTO Green Book; RI.2.D
	Technical Skills, Workplace Skills
	Code Compliance Research
	Compliance Summary Report

	
	6
	Create base maps and overlays using topographic and geospatial data.
	USGS, FGDC; A1.NQ.B
	Technical Skills, Math
	Base Map Creation Lab
	Map Submission

	
	7
	Interpret legal land descriptions and plat maps.
	BLM Cadastral Survey Standards; RI.1.A-D
	Technical Skills
	Plat Map Interpretation Exercise
	Interpretation Quiz

	
	8
	Use contour data to inform grading and site layout decisions.
	NRCS Engineering Field Manual; A1.DS.A
	Technical Skills, Math
	Contour Analysis Activity
	Grading Plan Exercise

	
	9
	Read and annotate infrastructure drawings for water, sewer, and storm drainage.
	EPA CAD Standards for Utilities; RI.1.A-D
	Technical Skills
	Infrastructure Drawing Review
	Annotation Quiz


Electrical Drawings

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Identify symbols for lights, switches, receptacles, and other electrical components.
	NFPA 70 (NEC), ANSI Y32.2; RI.1.A-D
	Technical Skills
	Electrical Symbol Workshop
	Symbol Quiz

	
	2
	Interpret residential and commercial electrical floor plans and riser diagrams.
	NFPA 70, IEEE Std 315; RI.3.A-D
	Technical Skills
	Floor Plan Reading Exercise
	Plan Interpretation Quiz

	
	3
	Place electrical devices accurately within plans based on code-compliant spacing and layout.
	NEC 2023; A1.NQ.B
	Technical Skills, Math
	Device Placement Lab
	Layout Accuracy Assessment

	
	4
	Differentiate between circuit types, load requirements, and panel configurations.
	NEC 2023, NEMA Standards; RI.2.D
	Technical Skills
	Circuit Analysis Workshop
	Circuit Quiz

	
	5
	Create basic electrical plans using proper layering, symbology, and annotations.
	ANSI Y32.2; W.3.A
	Technical Skills
	Plan Creation Project
	Project Submission

	
	6
	Interpret lighting schedules, panel schedules, and fixture callouts.
	IEEE Std 315, NEC 2023; SL.2.A-C
	Technical Skills, Communication
	Schedule Interpretation Exercise
	Quiz on Schedules

	
	7
	Apply line types, hatching, and color codes to show different circuit types and systems.
	ANSI Y32.2; W.3.A
	Technical Skills
	Drawing Annotation Lab
	Annotation Quiz

	
	8
	Demonstrate understanding of low-voltage and data system integration in building plans.
	TIA/EIA-568, NFPA 72; RI.3.A-D
	Technical Skills
	Data System Integration Workshop
	Integration Quiz

	
	9
	Coordinate electrical drawings with architectural and mechanical systems to prevent conflicts.
	AIA CAD Layer Guidelines, NEC 2023; SL.1.A-C
	Technical Skills, Communication
	Coordination Exercise
	Coordination Report




Electronic Drawings

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Identify common electronic components such as resistors, capacitors, diodes, transistors, and integrated circuits.
	IEEE Std 315; RI.1.A-D
	Technical Skills
	Component Identification Lab
	Component Quiz

	
	2
	Match schematic symbols to electronic components and explain their function in a circuit.
	ANSI Y32.2, IEEE Std 91; RI.2.D
	Technical Skills
	Symbol Matching Exercise
	Quiz on Functions

	
	3
	Create simple schematic diagrams using proper symbology and layout conventions.
	ANSI Y32.2, IPC-2221; W.3.A
	Technical Skills
	Schematic Drawing Project
	Project Submission

	
	4
	Use CAD tools to accurately place and connect components in an electronic schematic.
	IPC-2221; ASME Y14.100
	Technical Skills
	CAD Schematic Lab
	CAD Exercise

	
	5
	Apply schematic capture standards to ensure clarity and proper documentation.
	ANSI Y32.2, IPC-2221; W.3.A
	Technical Skills
	Documentation Workshop
	Documentation Quiz

	
	6
	Interpret signal flow, voltage references, and grounding in circuit diagrams.
	IEEE Std 315; RI.3.A-D
	Technical Skills
	Circuit Analysis Lab
	Analysis Quiz

	
	7
	Differentiate between analog and digital circuit representations.
	IEEE Std 91; RI.3.A-D
	Technical Skills
	Analog vs Digital Workshop
	Comparative Quiz

	
	8
	Annotate and label circuit diagrams according to industry documentation practices.
	IPC-2221, ANSI Y32.2; W.3.A
	Technical Skills
	Annotation Exercise
	Annotation Quiz

	
	9
	Analyze simple circuit designs for continuity, logical layout, and potential errors.
	IPC-2221; RI.3.A-D
	Technical Skills
	Circuit Troubleshooting Lab
	Troubleshooting Report



Plumbing Drawings

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Identify standard plumbing symbols for fixtures, piping, valves, and fittings in residential and commercial drawings.
	IPC 2021, ANSI Y32.2; RI.1.A-D
	Technical Skills
	Plumbing Symbol Identification Lab
	Symbol Quiz

	
	2
	Interpret abbreviations and line types for supply, waste, and vent systems.
	IPC 2021; RI.1.A-D
	Technical Skills
	Line Type Interpretation Exercise
	Quiz

	
	3
	Create plumbing legends and symbol keys for use in plan sets.
	ANSI Y32.2; W.3.A
	Technical Skills
	Legend Creation Workshop
	Legend Submission

	
	4
	Apply drafting standards to accurately locate fixtures, show pipe sizes, and indicate flow direction.
	IPC, ASPE Standards; A1.NQ.B
	Technical Skills, Math
	Fixture Layout Lab
	Layout Quiz

	
	5
	Layout complete plumbing systems within architectural context, considering code-compliant fixture spacing and routing.
	IPC, ASPE Design Standards; A1.NQ.B
	Technical Skills, Math
	Plumbing System Design Project
	Project Submission

	
	6
	Read and interpret isometric piping drawings and riser diagrams.
	ASPE Drawing Guidelines; RI.1.A-D
	Technical Skills
	Isometric Drawing Exercise
	Quiz

	
	7
	Explain the relationship between plumbing codes, water supply systems, and fixture demands.
	IPC, UPC; RI.2.D
	Technical Skills
	Plumbing Code Workshop
	Code Quiz

	
	8
	Use pipe sizing tables and fixture unit calculations to determine pipe diameters.
	IPC Appendix E, ASPE Plumbing Engineering Design Handbook; A1.NQ.B
	Technical Skills, Math
	Pipe Sizing Calculations
	Calculation Assignment

	
	9
	Annotate and label plumbing drawings for submission as part of construction documentation.
	IPC, ANSI Y32.2; W.3.A
	Technical Skills
	Annotation Workshop
	Annotation Submission




Sheet Metal / HVAC Drawings

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Define HVAC system types (e.g., forced air, split systems, heat pumps) and their functions within building design.
	ASHRAE Handbook; RI.1.A-D
	Technical Skills
	HVAC System Overview Lecture
	HVAC Quiz

	
	2
	Identify standard HVAC symbols and abbreviations used in construction drawings.
	SMACNA Standards, ANSI Y32.2; RI.1.A-D
	Technical Skills
	HVAC Symbol Workshop
	Symbol Quiz

	
	3
	Interpret ductwork layouts, mechanical equipment placement, and airflow direction in HVAC plans.
	SMACNA Standards; RI.3.A-D
	Technical Skills
	Ductwork Layout Exercise
	Layout Quiz

	
	4
	Apply IMC and ASHRAE code requirements to duct sizing, clearance, and airflow specifications.
	IMC 2021, ASHRAE 90.1; A1.NQ.B
	Technical Skills, Math
	Code Application Workshop
	Code Quiz

	
	5
	Use architectural backgrounds to draft HVAC systems in context, including supply, return, and exhaust duct runs.
	SMACNA, ASHRAE 62.1; W.3.A
	Technical Skills
	HVAC Drafting Project
	Project Submission

	
	6
	Annotate HVAC drawings with airflows, equipment labels, duct sizes, and system notes.
	IMC 2021, ASHRAE 90.1; W.3.A
	Technical Skills
	Annotation Workshop
	Annotation Quiz

	
	7
	Explain energy efficiency, air quality, and ventilation requirements based on mechanical code.
	ASHRAE 62.1, ASHRAE 90.1; RI.2.D
	Technical Skills
	Energy Efficiency Lecture & Discussion
	Quiz

	
	8
	Interpret mechanical schedules (e.g., air handling units, VAV boxes, diffusers) and relate them to plan views.
	SMACNA Standards, ASHRAE Handbook; SL.2.A-C
	Technical Skills, Communication
	Mechanical Schedule Exercise
	Schedule Quiz

	
	9
	Layout mechanical rooms in compliance with service clearances and access standards.
	IMC, NFPA 90A; A1.NQ.B
	Technical Skills, Math
	Room Layout Lab
	Layout Assessment






Advanced Technologies & Innovation

Extended Reality (XR) in Design

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Define the differences between Virtual Reality (VR), Augmented Reality (AR), and Mixed Reality (MR) in a design context.
	IEEE 1589, ISO/IEC 18039; RI.1.A-D
	Technical Skills
	XR Technology Lecture & Discussion
	XR Terminology Quiz

	
	2
	Identify current hardware and software tools used for XR applications in design (e.g., headsets, CAD integrations).
	IEEE 1589; RI.1.A-D
	Technical Skills
	XR Tools Demonstration
	Tool Identification Worksheet

	
	3
	Create simple immersive environments using design software that supports XR export or visualization.
	ISO/IEC 18039; W.3.A
	Technical Skills
	XR Environment Creation Lab
	XR Project Submission

	
	4
	Demonstrate how XR can be used to review and present architectural or mechanical models.
	ISO/IEC 18039; SL.2.A-C
	Technical Skills, Communication
	XR Model Presentation Exercise
	Presentation Rubric

	
	5
	Evaluate user interaction and interface design in XR experiences for usability and accessibility.
	ISO 9241-210, IEEE 1589; RI.2.D
	Technical Skills, Critical Thinking
	Usability Testing Workshop
	Usability Report

	
	6
	Incorporate design constraints related to frame rates, resolution, and latency when building for XR.
	ISO/IEC 14496, IEEE 1589; A1.NQ.B
	Technical Skills, Math
	XR Performance Optimization Lab
	Performance Analysis

	
	7
	Analyze benefits and limitations of XR in industrial and design applications.
	NIST SP 1500-103; RI.3.A-D
	Technical Skills
	XR Applications Case Study
	Case Study Report

	
	8
	Document XR project workflows including file formats, rendering processes, and collaborative review protocols.
	ISO/IEC 19775; W.1.A
	Technical Skills, Writing
	Workflow Documentation Assignment
	Documentation Submission




Emerging Technologies in Design (AI + future tools)

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Define Artificial Intelligence (AI) and describe its current and potential roles in the design and drafting process.
	ISO/IEC 22989, NIST AI RMF; RI.1.A-D
	Technical Skills
	AI Introduction Lecture
	AI Basics Quiz

	
	2
	Evaluate ethical considerations in AI-generated designs, including bias, authorship, and data privacy.
	IEEE 7000, ISO/IEC 23894; RI.2.D
	Leadership, Ethics
	Ethics Case Study & Discussion
	Ethics Reflection Paper

	
	3
	Use generative AI tools to assist with ideation, layout optimization, or conceptual modeling.
	ISO/IEC 22989; W.3.A
	Technical Skills
	AI Tool Workshop
	Project: AI-assisted Design

	
	4
	Compare traditional design processes with AI-assisted workflows to identify efficiency or creativity gains.
	NIST AI RMF; RI.3.A-D
	Technical Skills, Critical Thinking
	Workflow Analysis Discussion
	Comparative Essay

	
	5
	Interpret and evaluate AI-generated outputs for accuracy, feasibility, and code compliance.
	ISO/IEC 42001; W.1.A
	Technical Skills
	Output Evaluation Lab
	Evaluation Report

	
	6
	Integrate AI tools with CAD and BIM software to enhance automation and decision-making.
	ISO 19650-5; W.3.A
	Technical Skills
	CAD-BIM Integration Lab
	Integration Project

	
	7
	Identify emerging technologies beyond AI that may impact the design field (e.g., quantum computing, blockchain, digital twins).
	IEEE Future Directions; RI.1.A-D
	Technical Skills
	Emerging Tech Research Assignment
	Research Presentation

	
	8
	Monitor industry trends to assess readiness for adoption of disruptive tools and systems.
	Gartner Hype Cycle, ISO 56002; SL.1.A-C
	Leadership, Technical Skills
	Trend Monitoring Discussion
	Trend Report

	
	9
	Develop prototypes or case studies demonstrating application of new technologies in a design scenario.
	ISO/IEC 30182; W.3.A
	Technical Skills
	Prototype Development Workshop
	Prototype Presentation




Applications of 3D Scanning

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Explain the principles of 3D scanning technologies including laser, structured light, and photogrammetry.
	ASTM E3125, ISO 10360-8; RI.1.A-D
	Technical Skills
	3D Scanning Tech Lecture
	Principles Quiz

	
	2
	Identify use cases for 3D scanning in design, architecture, and manufacturing.
	NIST SP 1200-11; RI.1.A-D
	Technical Skills
	Case Study Discussion
	Use Case Analysis

	
	3
	Prepare a site or object for scanning by managing lighting, alignment, and surface conditions.
	ASTM E2916; W.3.A
	Technical Skills
	Preparation Lab
	Lab Report

	
	4
	Capture 3D data using handheld or tripod-based scanning equipment.
	ISO 10360-12; W.1.A
	Technical Skills
	Scanning Field Exercise
	Data Capture Report

	
	5
	Process point cloud data and convert it into usable mesh or CAD formats.
	ASTM E57.02, ISO 19157; W.3.A
	Technical Skills
	Data Processing Workshop
	Processed Model Submission

	
	6
	Integrate scanned data into architectural or engineering design workflows.
	ISO 16739 (IFC BIM Standard); W.1.A
	Technical Skills
	Workflow Integration Lab
	Integration Report

	
	7
	Use 3D scanning for dimensional inspection and quality control in manufactured parts.
	ISO 10360-2, ASME Y14.5; A1.NQ.B
	Technical Skills, Math
	Quality Control Lab
	Inspection Report

	
	8
	Compare scanned data to original CAD models and generate deviation reports.
	ISO 14253-1; A1.DS.A
	Technical Skills, Math
	Deviation Analysis Workshop
	Deviation Report

	
	9
	Document scanning workflows and evaluate scan accuracy, resolution, and limitations.
	ISO 9283, ASTM E2544; W.1.A
	Technical Skills, Writing
	Workflow Documentation Assignment
	Documentation Submission






Professional Competencies

Sustainability

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Define sustainability in the context of design, manufacturing, and construction.
	ISO 14001, LEED v4.1; RI.1.A-D
	Technical Skills, Workplace Skills
	Sustainability Lecture & Discussion
	Quiz: Sustainability Basics

	
	2
	Identify materials and processes that reduce environmental impact.
	ISO 14044, Cradle to Cradle Certified™; RI.1.A-D
	Technical Skills
	Materials Research Assignment
	Research Report

	
	3
	Evaluate product life cycle (LCA) impacts on environment, cost, and energy use.
	ISO 14040, ISO 21930; A1.DS.A
	Technical Skills, Math
	LCA Case Study
	Case Study Presentation

	
	4
	Interpret and apply green building standards and rating systems.
	LEED v4.1, WELL Building Standard; RI.1.A-D
	Technical Skills
	Green Standards Workshop
	Green Building Assessment

	
	5
	Integrate sustainable design strategies into drafting projects (e.g., daylighting, energy modeling, passive solar design).
	ASHRAE 90.1, LEED v4.1; A1.NQ.B
	Technical Skills, Math
	Sustainable Design Project
	Project Submission

	
	6
	Compare the environmental footprint of traditional vs. additive manufacturing methods.
	ASTM F3122, ISO 17296-4; RI.3.A-D
	Technical Skills
	Manufacturing Methods Analysis
	Comparative Report

	
	7
	Analyze water use and stormwater management in site planning.
	EPA SWMM Guidelines, LEED v4.1; A1.NQ.B
	Technical Skills, Math
	Site Planning Workshop
	Stormwater Plan Submission

	
	8
	Incorporate recycled or low-impact materials into proposed building or product designs.
	ISO 14025, Environmental Product Declarations (EPDs); RI.1.A-D
	Technical Skills
	Material Selection Lab
	Materials Report

	
	9
	Explain circular economy principles and how they apply to product design.
	Ellen MacArthur Foundation Guidelines; RI.2.D
	Technical Skills, Leadership
	Circular Economy Case Study
	Case Study Summary

	
	10
	Use software tools to model energy efficiency, materials sourcing, and environmental impact.
	Autodesk Insight, SimaPro; A1.IF.B&C
	Technical Skills, Math
	Software Modeling Lab
	Model Analysis Report




Leadership Competencies

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Demonstrate effective communication in team and project environments, including active listening, respectful feedback, and documentation.
	NACE Career Readiness, SHRM Workplace Communication; SL.1.A-C, SL.2.A-C
	Leadership, Workplace Skills
	Communication Workshop
	Peer Feedback Evaluation

	
	2
	Collaborate in diverse teams by assigning roles, resolving conflicts, and contributing to group objectives.
	NACE Career Readiness, DEI Industry Guidelines; SL.1.A-C
	Leadership, Workplace Skills
	Team Collaboration Exercise
	Group Project Assessment

	
	3
	Apply time management and organizational strategies to meet drafting project deadlines.
	PMI PMBOK Guide, NACE Career Readiness; W.3.A
	Leadership, Workplace Skills
	Time Management Workshop
	Project Timeline Submission

	
	4
	Exhibit professional behavior, including ethical decision-making, accountability, and reliability.
	NSPE Code of Ethics, NACE Ethical Competencies; RI.2.D
	Leadership, Workplace Skills
	Ethics Case Study
	Ethics Reflection Paper

	
	5
	Identify personal strengths and areas for growth related to technical and soft skills.
	CASEL Framework, ACT WorkKeys; W.3.A
	Leadership, Self-Development
	Self-Assessment Activity
	Personal Growth Plan

	
	6
	Interpret client or stakeholder needs and translate them into actionable design requirements.
	PMI Requirements Management Standards; RI.3.A-D, W.1.A
	Leadership, Technical Skills
	Stakeholder Interview Simulation
	Requirements Document

	
	7
	Lead peer review and critique sessions with constructive feedback and reflective discussion.
	NACE Career Readiness, AIGA Critique Guidelines; SL.1.A-C
	Leadership, Communication
	Peer Review Workshop
	Critique Session Report

	
	8
	Present design concepts and solutions clearly using verbal, visual, and written communication.
	AIGA Presentation Standards, NACE Communication Competencies; SL.2.A-C, W.2.A
	Leadership, Communication
	Presentation Skills Training
	Design Presentation

	
	9
	Evaluate project outcomes and propose improvements based on team performance and stakeholder feedback.
	Agile Retrospective Guidelines, PMI PMBOK; RI.2.D, W.3.A
	Leadership, Critical Thinking
	Project Retrospective Meeting
	Improvement Proposal

	
	10
	Demonstrate leadership in managing change, adopting new technologies, and promoting innovation in design.
	ISO 56002 Innovation Management, NACE Career Readiness; RI.3.A-D
	Leadership, Technical Skills
	Change Management Seminar
	Innovation Case Study




Academic Skills

English/Language Arts

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Draw conclusions and make inferences by citing relevant and thorough textual evidence, including identifying where a text leaves matters uncertain; determine the meaning of words and phrases using context, affixes, and reference materials, including figurative, connotative, and content-specific meanings; interpret visual elements across different media to support understanding; and explain two or more central ideas, analyze their development, connect them to human nature and the world, and provide an objective and concise summary of the text.
	RI.1.A-D
	
	Included in lessons
	Included in lessons

	
	2
	Evaluate an author's argument and reasoning for effectiveness, validity, logic, credibility and relevance of the evidence.
	RI.2.D
	
	Included in lessons
	Included in lessons

	
	3
	Analyze how a subject is represented in two different artistic mediums by evaluating what is emphasized or omitted in each; synthesize information from multiple texts on similar topics to explore the complexity of an issue; evaluate how an author’s work reflects their historical or cultural perspective; and read and comprehend informational texts independently and proficiently.
	RI.3.A-D
	
	Included in lessons
	Included in lessons

	
	4
	Draw conclusions and make inferences by citing relevant and thorough textual evidence, including identifying areas where a text leaves matters uncertain; determine the meaning of words and phrases, including figurative and connotative meanings, using context, affixes, and reference materials; interpret visual elements within a text to support understanding; and identify two or more themes, analyze their development throughout the text, connect them to human nature and the world, and provide an objective and concise summary.
	RL.I.A-D
	
	Included in lessons
	Included in lessons

	
	5
	Engage in civil, democratic discussions by collaborating with peers to set goals, establish roles, and meet deadlines; evaluate a speaker’s argument by analyzing point of view, reasoning, stance, and evidence, and deepen conversations through thoughtful questioning and inclusion of diverse perspectives; synthesize and evaluate claims from multiple viewpoints and media sources, justifying personal views when appropriate and making new connections based on evidence; and summarize agreements and disagreements, address contradictions, and identify areas requiring further research.
	SL.1.A-C
	
	Included in lessons
	Included in lessons

	
	6
	Speak clearly and to the point using appropriate language conventions, varying volume, pitch, and pace to engage listeners; maintain consistent eye contact with a range of listeners, using purposeful gestures and movement while avoiding distracting mannerisms; and plan and deliver presentations suited to task, audience, and purpose, strategically incorporating multimedia to enhance understanding, emphasize reasoning and evidence, and convey a clear and distinct perspective.
	SL.2.A-C
	
	Included in lessons
	Included in lessons

	
	7
	Conduct research to answer or refine a question or solve a problem by gathering relevant, credible information from multiple authoritative print and digital sources; use advanced search strategies effectively; assess each source for its strengths and limitations relative to the task, purpose, and audience; integrate information thoughtfully to maintain the flow of ideas, avoiding plagiarism and overreliance on a single source, and consistently follow a standard citation format.
	W.1.A
	
	Included in lessons
	Included in lessons

	
	8
	Follow a writing process to produce clear and coherent writing in which the development, organization, style, and voice are appropriate to the task, purpose and audience; self-select and blend (when appropriate) previously learned narrative, expository, and argumentative writing techniques.
	W.2.A
	
	Included in lessons
	Included in lessons

	
	9
	Review, revise, and edit writing with attention to task, purpose, and audience by organizing content clearly with a focused introduction, logical progression, and effective conclusion; selecting precise language and syntax appropriate to context and purpose; demonstrating command of standard English grammar, usage, spelling, and punctuation; using a variety of transitions to clarify relationships and signal shifts; and utilizing technology to produce, publish, and refine writing based on feedback and evolving ideas.
	W.3.A
	
	Included in lessons
	Included in lessons




Mathematics

	Score
	Number
	Competency
	Technical & Academic Standards
	SkillsUSA Framework
	Instructional Activities
	Assessment(s)

	
	1
	Create and solve equations and inequalities in one variable to model and analyze real-world situations; graph and interpret linear, quadratic, and exponential equations in two variables; represent constraints using equations, inequalities, or systems of equations or inequalities; and solve literal equations to isolate a specified variable relevant to the context.
	A1.CED.A
	
	Included in lessons
	Included in lessons

	
	2
	Analyze and interpret graphical displays of data; use appropriate statistical measures based on data distribution to compare center and spread across multiple data sets; interpret differences in shape, center, and spread in context, including the impact of outliers; summarize and interpret data using two-way frequency tables, identifying associations and trends; construct scatter plots of bivariate data and model relationships using linear or exponential functions that minimize residuals; interpret the slope and y-intercept of linear models in context; determine and interpret the correlation coefficient for linear associations; and distinguish between correlation and causation.
	A1.DS.A
	
	Included in lessons
	Included in lessons

	
	3
	Interpret key characteristics of functions that model relationships between two quantities using tables, graphs, and verbal descriptions; relate domain and range to graphs and real-world contexts; determine and interpret the average rate of change over a specified interval; interpret parameters of linear and exponential functions in context; graph symbolic representations and identify key features; translate between equivalent forms to reveal and explain function properties; and compare functions represented in different forms.
	A1.IF.B&C
	
	Included in lessons
	Included in lessons

	
	4
	Use units of measure to understand and solve problems involving quantities by identifying, labeling, and converting appropriate units and rates; apply units consistently within problems; choose and interpret scale and origin in graphs and data displays; define and use appropriate quantities for a given context; and determine a suitable level of accuracy based on measurement limitations when reporting results.
	A1.NQ.B
	
	Included in lessons
	Included in lessons

	
	5
	Interpret the contextual meaning of terms or factors within formulas or expressions; analyze the structure of polynomials to create equivalent expressions or equations; choose and produce equivalent forms of quadratic expressions or equations to reveal and explain properties, such as finding zeros by factoring or identifying maximum or minimum values by completing the square.
	A1.SSE.A
	
	Included in lessons
	Included in lessons

	
	6
	Analyze how random sampling can be used to make inferences about population parameters; determine model consistency with data sets; describe and distinguish among sample surveys, experiments, and observational studies, including their purpose and connection to randomization; use sample data to estimate population characteristics and interpret the margin of error; explain how sample and population size impact prediction accuracy; analyze decisions using probability concepts; and evaluate the validity of reports based on data.
	A2.DS.A
	
	Included in lessons
	Included in lessons

	
	7
	Prove that all circles are similar using similarity transformations; identify and describe relationships among inscribed angles, radii, and chords; construct inscribed and circumscribed circles of a triangle and prove angle properties for quadrilaterals inscribed in a circle; and derive formulas for the length of an arc and the area of a sector of a circle.
	G.C.A&B
	
	Included in lessons
	Included in lessons

	
	8
	Define basic geometric terms: angle, circle, perpendicular line, parallel line, line segment, and ray using the undefined notions of point, line, and distance; represent transformations as functions mapping points in the plane; describe and analyze symmetry in two-dimensional figures; develop and apply definitions of rotations, reflections, and translations using geometric relationships; perform and sequence transformations to demonstrate congruence; define congruence through rigid motions; establish triangle congruence criteria from this definition; prove theorems about lines, angles, triangles, and polygons; and construct geometric figures using appropriate tools and methods.
	G.CO.A-D
	
	Included in lessons
	Included in lessons

	
	9
	Provide informal arguments to explain the formulas for the circumference and area of a circle and the volume of cylinders, pyramids, and cones; apply volume formulas for cylinders, pyramids, cones, spheres, and composite figures to solve real-world and mathematical problems; identify two-dimensional cross-sections of three-dimensional objects; and recognize three-dimensional objects generated by transforming two-dimensional figures.
	G.GMD.A&B
	
	Included in lessons
	Included in lessons

	
	10
	Use coordinates to prove geometric theorems algebraically; apply slope criteria to establish parallelism and perpendicularity and solve related problems; determine a point that partitions a directed line segment in a given ratio; and calculate perimeters and areas of polygons, triangles, and rectangles using coordinate methods.
	G.GPE.B
	
	Included in lessons
	Included in lessons

	
	11
	Use geometric shapes, their measures, and properties to describe and model real-world objects; apply concepts of density based on area and volume in relevant contexts; and use geometric methods to solve design and mathematical modeling problems.
	G.MG.A
	
	Included in lessons
	Included in lessons

	
	12
	Construct and analyze scale changes of geometric figures; use the definition and properties of similarity to determine similarity, solve problems, and establish the AA similarity criterion; apply congruence and similarity criteria to solve problems and prove geometric relationships; understand that side ratios in right triangles define trigonometric ratios for acute angles; explain and use the relationship between sine and cosine of complementary angles; use trigonometric ratios and the Pythagorean Theorem to solve right triangles; and derive and apply the formula to find the area of a triangle.
	G.SRT.A-C
	
	Included in lessons
	Included in lessons
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