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CTE PATHWAYS



PROFESSIONAL ACADEMY



DESIGN ACADEMY



QUALITY ONGOING 
PROFESSIONAL DEVELOPMENT



PROJECT-BASED LEARNING



STUDENT-CENTERED 
LEARNING



PARTNERSHIP OFFICE

• Coordinates activities between the program areas and their 
respective industry partners

• Advisory Boards

• Provide campus tours to members of industry, educational 
leaders, and other dignitaries



COLLABORATION AND 
COMMUNICATION



AVAILABLE TECHNOLOGY

• Computer Labs

• Laptop Carts

• iPods and iPads

• Digital Cameras

• Video Cameras

• SMART Boards

• Google Apps for Education

• Edmodo

• Adobe Products

• Autodesk Products

• Video Editing Software

• CADD



EMBEDDING TECHNOLOGY



IPAD USAGE

• 88% of the students used iPads outside of school for 
educational purposes

• Students averaged 14 hours per week using the iPad for 
educational purposes

• Most Popular Uses: Internet, Calendar, Notes



COLLABORATION AND 
COMMUNICATION



GOOGLE USAGE



ENTERTAINMENT 
ENGINEERING



HISTORY OF THE 
GUITAR PROJECT



FOCUS ON STEM:
SCIENCE

ANALYZING FREQUENCIES 
OF A GUITAR STRING



SCIENCE COMPONENTS:

•The Decibel Scale

• Introductory Wave Behavior

•Determining String Tension 
Using Measured Frequencies

•Standing Waves on a Guitar 
String

•Density and Buoyancy in the 
Swirl Dipping Process



FOCUS ON STEM:
TECHNOLOGY

16 GUITAR NECKS BEING CUT ON 
A SHOPBOT CNC MILL 



TECHNOLOGY 
COMPONENTS:

• 2D/3D CAD Drafting to Create 
the Guitar Shape

• Power Tool Safety and 
Operations

• Setup and Operation of a  CNC 
Machine

•Cutting Fret Boards Using a 
Laser Engraver

• Paints, Finishes and Paint Booth 
Operations



FOCUS ON STEM:
ENGINEERING

1) Task 1 6w 2d

2) Design (@ Computers) (10 Days) …1w 4

2.1) DESIGN @ Computers w/ draftsight.com 1d 4h

2.2) Design Bodies 1d 4h

2.3) Create Toolpath 1d

2.4) Build Body Blank 2d 7.75h

2.5) Cut in CNC 3d

3) Body  (8 Days) …1w 3

3.1) Shape Surfaces 1d 7.25h

3.2) Scrape Flat Surfaces 1d 3.75h

3.3) Route Edges (optional) 1d 4h

3.4) Prefit Parts/Chisel Pickup 6.25h

3.5) Drill Jack Hope & Access Holes 1d

3.6) drill access to pickup pocket 1d

3.7) Sand Surfaces (150 to 240) 1d

4) Neck (4 Days) …4w 4

4.1) Design Headstock 4d 7.75h

4.2) CNC Headstock 3d

4.3) Sand machining marks from back of neck 3d 7.75h

4.4) Sand neck to headstock Transition 3d 7.5h

4.5) Flatten Fret Board on Flat Surface 4d

4.6) Insert Truss Rod 4d

4.7) Glue and clamp fret board 1d 0.75h

5) Fret Board (2 Days) 3w 4d 6h

5.1) Design Fret Board Layout 4d 7.25h

5.2) Cut Fret Board Blanks 4d 7.5h

5.3) Laser Fret Boards 1w 7.25h

5.4) Flatten fret board on flat surface 1d

5.5) Drill 2 holes at fret 2 & 17 1d

5.6) Tap t-pins for alignment 1d

5.7) Align t-pins and neck 1d

6) Surface Finish & Paint (8 Days) …14w 4

6.1) Natural Surface …2w 2

6.1.1) …Surface Finish body and neck w/ 7.75h

6.1.2) Apply sanding sealer 1d

6.1.3) …lightly sand first sealer coat with 1d

6.1.4) Apply 2nd sealer coat and dry 1d

6.1.5) Sand 220 grit 1d

6.1.6) Apply Surface finish & dry 1d

6.1.7) lightly sand with 320 1d

6.1.8) Apply Surface finish & dry 1d

6.1.9) lightly sand with 320 1d

6.1.10) Apply Surface finish & dry 1d

6.1.11) lightly sand with 400 1d

6.1.12) Apply Surface finish & dry 1d

6.1.13) lightly sand with 600 1d

6.2) Laquer Paint …8w 2

6.2.1) Primer guitar 1d 2h

6.2.2) Lay base coat 4d 2h

6.2.3) Lay second coat & let dry 4d 0.75h

6.2.4) single clear coat 4d 1.5h

6.2.5) Mask off for 2nd color 2d 7.25h

6.2.6) first coat 3d

6.2.7) second coat 4d 7.75h

6.2.8) Clear coat 1 2d 7.5h

6.2.9) clear coat 2 & dry 3d 4.75h

6.2.10) lightly sand with 320 2d 2.25h

6.2.11) lightly wetsand with 400 2d 2h

6.2.12) lightly wetsand with 600 2d 2.75h

6.2.13) Buff with abrasive (2000 grit) 2d

6.2.14) buff with polish, let rest 2 days 2d 7.25h

6.3) Swirl Dip …3w 3

6.3.1) Primer/sealer on body 2d 4.5h

6.3.2) Prep & test paint 4.25h

6.3.3) Dip Guitar 2d 6.5h

6.3.4) use newspaper to soak up drops 2d 6.75h

6.3.5) Hang Dry 4 days 1w 2.25h

6.3.6) Clear Coat 4d 7.5h

7) Electronics (In DFAB) (4 Days) …14w 4

7.1) Wiring Harness …11w 1

7.1.1) prefabricate harness 1w

7.1.2) Install wiring harness, hand tighten 2w 1h

7.1.3) Attach pickups to body 2w 1.5h

7.1.4) solder pickups to wiing harness 2w 2h

7.1.5) Solder jack connector to harness 2w 2.5h

7.1.6) Test and correct 2w 2.25h

7.2) Create PCB Amp …3w 3

7.2.1) …Design & test circuit (in class as 1d

7.2.2) Create PCB Layout in Fritzing 2d

7.2.3) Print & Transfer to copper board 3d 3.25h

7.2.4) Acid Etch, clean and tin 3d 7.5h

7.2.5) Solder components 3d 7.25h

7.2.6) test & install in guitar 3d 7.25h

8) Final Assembly (4 Days) …19w 4

8.1) Neck - fretboard 9w 7h

8.1.1) …Sand fretboard to 12" radius w/ 15 2d 6h

8.1.2) Cut fret wire to width 2d 7.25h

8.1.3) Press fret wire into fretboard 2d 6.75h

8.1.4) Check all frets for proper seating 2d 6.5h

8.1.5) Nip Ends with cutters 2d 6h

8.1.6) …apply drop of super glue to each 2d 5.75h

8.1.7) Apply blue painters tape to sides 2d 5.5h

8.1.8) …Use fret file to bevel edge flush to 2d 4.25h

8.1.9) …Check for high frets with sharpie & 2d 6.5h

8.1.10) re-press or sand high frets 2d 6.75h

8.1.11) dress with diamond files 2d 6.75h

8.1.12) remove tape 2d 7.25h

8.1.13) …apply finish coat clear coat (wipe 3d 4.25h

8.1.14) Paint Headstock (if needed) 4d 3.75h

8.1.15) Attach tuners 4d 3.75h

8.2) Body …4w 4

8.2.1) …Press ferrules using drill press or ta …1w 2

8.2.2) Attach Bridge wire to ground …1w 2

8.2.3) Attach bridge to body 1w 2d 5h

8.2.4) …Fasten Neck to body Using Neck 1d 4.25h

8.3) Nut 5w 4d 0.5h

8.3.1) Test fit nut in slot 3d 0.75h

8.3.2) Mark edges of neck on nut 3d 1.25h

8.3.3) Use flat pencil to mark "no fly zone" 2d 6.75h

8.3.4) Sand nut so it fits flush with neck 2d 6h

8.3.5) 1/8" from each edge for outer strings 2d 6.25h

8.3.6) use string gauge for inner strings 2d 7h

8.3.7) use 0.016 nut file to cut grooves 3d 2.75h

8.3.8) …Use nut files to correctly cut groove 3d 7.75h

8.3.9) String Guitar 4d 2h

9) Finishing 2w 1d

9.1) Intonation 3d 3h

9.2) Polishing/cleanup 3d 5h

9.3) Photo shoot 4d

Task Effort Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16 Day 17 Day 18 Day 19 Day 20 Day 21 Day 22 Day 23 Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32 Day 33

THE STEM GUITAR PROJECT
GANTT CHART 



ENGINEERING 
COMPONENTS:

•The Engineering Design 
Process

•Gantt Charts and Project 
Timelines

•Tracking Cost and Efficiency

• Innovating Creativity into 
Existing Designs



FOCUS ON STEM:
MATHEMATICS

ANALYZING FREQUENCIES 
OF A GUITAR STRING



SCALABILITY

• Project Length

• 2 Months to 
1 School Year

• Grade Levels

• After-school Club
through
College Elective



ACHIEVEMENT DATA

11th Grade AYP 
Proficiency Exams 2011 2012 CCSD Goal

Science 90.83% 91.46% N/A

Math 93.51% 93.6% 81.51%

ELA 95.78% 96.04% 76.92%



THANK YOU!
Felicia Nemcek - FNN352@interact.ccsd.net
Craig Statucki - cstatucki@interact.ccsd.net

Angelo Pappano - apappano@interact.ccsd.net

www.swcta.net
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