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Course Overview 
STEM/STEAM Semester 1: Applied Engineering, Production Systems & Automation teaches 
students to think and work like engineers through hands-on operation of commercial food 
production equipment. Students operate Eddie, a precision edible inkjet printer, and 
Freddie, a robotic cookie icing system, while learning systems thinking, digital design, 
quality control, fluid dynamics, automation economics, and production management. 

This is not a cooking class that uses technology. This is an engineering course that happens 
to produce edible products. Students will calculate flow rates using πr², graph nonlinear 
viscosity-temperature relationships, perform root cause analysis on production defects, 
compute labor cost break-even points, and manage multi-day production schedules — all 
while working with equipment they find genuinely fascinating. 

The course culminates in a multi-week capstone in which student teams plan, produce, and 
deliver a real cookie order for a real client — applying every engineering, quality, and 
business skill learned across all six units. 

Semester Arc 
The six units follow a deliberate progression: first, build the foundation (systems, safety, 
professional practice). Then develop technical skills (design, machine operation, quality). 
Then integrate science and math (fluid dynamics, automation economics). Finally, prove it by 
planning, executing, and delivering a real production project. 

Unit Title Weeks Big Idea 
1 Systems Thinking, Safety & 

Professional Practice 
1–3 Engineers observe, document, and follow 

process before they touch equipment 
2 Digital Design Under Real 

Production Constraints 
4–6 Design for a screen is easy; design for a 

physical product is engineering 
3 Eddie Operation & Quality 

Control 
7–9 Consistent quality requires calibration, data, 

and discipline 
4 Automation, Fluid Dynamics 

& Labor Economics (Freddie) 
10–12 Automation solves real labor problems with 

measurable math 
5 Production Planning, Cost 

Analysis & Efficiency 
13–15 Engineering skill means nothing without 

business viability 
6 Capstone: Real Client, Real 

Product, Real Delivery 
16–18 Prove everything by delivering for a real client 
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Prerequisites 
None. This is the entry-level STEM/STEAM course. No prior experience with Eddie, 
Freddie, food production, or engineering is required. The course is designed for students 
encountering these concepts and equipment for the first time. 

Equipment & Resources 
•  Eddie edible ink printer (operational, with surge protector; leave powered on at all 

times — consumes ~$1/year electricity vs. $138 cartridge replacement if nozzles 
clog) 

•  Freddie automated cookie icing system (operational; Freddie power supply is NOT 
interchangeable with Eddie’s despite similar appearance) 

•  Edible ink cartridges for Eddie (SKU 053507 for USA/Canada) 

•  Round, unfrosted cookies in 3” or 3.5” diameter (order from institutional food supplier 
such as Sysco, US Foods, or Gordon Food Service) 

•  Royal icing ingredients for Freddie: Royal Batch Meringue Powder (recommended 
brand), powdered sugar, warm water 

•  Student computers with BarTender UltraLite (free, included with Eddie) or Eddie 
CookiePro (free, also from Primera); Canva (optional extra software for design-only) 

•  Primera PrintHub software (PC) or Eddie Config Utility (Mac) for printer management 

•  Kitchen scale accurate to 1g (for icing preparation and fluid dynamics experiments) 

•  Stopwatch or timer (for flow rate measurements and icing consistency tests) 

•  Thermometer (for icing temperature experiments) 

•  Basic packaging supplies (bags, boxes, labels) 

•  Internet access for Primera training video viewing 

•  Optional: Guest speakers (engineers, food production managers, automation 
professionals) 

Standards Alignment 
This course aligns with the following national standards frameworks: 

Next Generation Science Standards (NGSS) 

•  HS-ETS1-1: Analyze a major global challenge to specify qualitative and quantitative 
criteria and constraints for solutions 

•  HS-ETS1-2: Design a solution to a complex real-world problem by breaking it down 
into smaller, more manageable problems 
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•  HS-ETS1-3: Evaluate a solution to a complex real-world problem based on prioritized 
criteria and trade-offs 

•  HS-ETS1-4: Use a computer simulation to model the impact of proposed solutions to a 
complex real-world problem 

ISTE Standards for Students 

•  1.1 Empowered Learner: Students leverage technology to take an active role in 
choosing, achieving, and demonstrating competency 

•  1.4 Innovative Designer: Students use a variety of technologies within a design 
process to identify and solve problems 

•  1.5 Computational Thinker: Students develop and employ strategies for 
understanding and solving problems using technology 

Common Core Math (High School) 

•  HSA-CED: Create equations that describe relationships (flow rate calculations, cost 
equations) 

•  HSF-IF: Interpret functions that arise in applications (viscosity-temperature 
relationships) 

•  HSF-LE: Construct and compare linear and nonlinear models (nozzle area scaling) 

•  HSS-ID: Summarize, represent, and interpret data on a single count or measurement 
variable (production quality data) 

  



© 2026 Primera Technology Inc. | Licensed for single-institution educational use | Page 6 

Unit 1: Systems Thinking, Safety & Professional Practice 
Weeks 1–3 | Days 1–15 | Artifacts: G-1, G-2, G-3 

Purpose 
Before students operate a machine independently, they learn to see like engineers. This 
unit builds the observation, documentation, and safety habits that make everything else in 
the course possible. Students watch Primera’s official training videos, observe live 
demonstrations, map Eddie and Freddie as systems (inputs, processes, outputs, feedback), 
earn equipment access through demonstrated safety competence, and create professional 
process documentation. 

The unit also establishes the critical distinction between Eddie and Freddie: Eddie is a 
precision CMY inkjet printer that prints full-color images directly onto food items. Freddie 
is an automated icing machine that replaces the repetitive manual labor of piping and 
flooding cookies with royal icing. Understanding this distinction shapes how students 
approach each machine for the rest of the course. 

Key Topics 

•  Machine introduction: Primera training videos (Initial Setup, 25-minute Eddie 
Training) provide the expert overview before students observe live demonstrations 

•  Systems thinking: input/process/output/feedback modeling for both machines 

•  How Eddie detects cookies: IR LED height detection, centering scan (round cookies 
only), ambient light calibration at startup 

•  How Freddie sees cookies: FreddieVision camera and topographic sensors, icing plan 
generation 

•  Food safety and equipment safety: NSF certification, FDA-approved edible inks, cGMP 
manufacturing principles 

•  NSF-certified maintenance procedures: the least-practiced but most important habit in 
the field 

•  Equipment access gate: safety certification required before any machine operation 

•  Process flow documentation: professional-grade flowcharts with decision points 

•  Failure mode identification and prevention 

•  Career connections: QA engineering, industrial engineering, food technology, robotics, 
operations management 
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Weekly Breakdown 

Week 1: Machine Introduction, Systems, and Safety Foundations 

•  Day 1: Course introduction — watch Primera’s Initial Setup video and 25-minute Eddie 
Training video; first look at Eddie and Freddie in the classroom; establish expectations 

•  Day 2: Live demonstrations of both machines — structured observation exercise; 
students document what they see before any explanation is given 

•  Day 3: Systems thinking introduction — input/process/output/feedback framework 

•  Day 4: Map Eddie as a system on G-2 (Production Systems Mapping) — include height 
detection, centering scan, CMY ink system, PrintHub software 

•  Day 5: Safety deep dive — NSF certification, FDA-approved inks, food safety 
fundamentals; introduction to NSF-certified maintenance procedures 

Week 2: Complex Systems and Access Certification 

•  Day 6: Map Freddie as a more complex system — FreddieVision camera, topographic 
scanning, icing calibration, nozzle pressure control 

•  Day 7: Compare Eddie and Freddie systems — what makes Freddie more complex; 
introduce the concept that icing consistency is Freddie’s #1 variable 

•  Day 8: Career connections — where these engineering skills lead 

•  Day 9: G-1 (Safety & Professional Conduct Agreement) preparation — study and 
practice 

•  Day 10: Equipment access exam — students earn the right to operate machines 

Week 3: Process Documentation and Professional Practice 

•  Day 11: Eddie process flow diagram on G-3 (Process Flow & Documentation) 

•  Day 12: Freddie process flow diagram — minimum 25 steps including calibration and 
immediate post-use cleaning 

•  Day 13: Failure mode identification — marking decision points and risk areas 

•  Day 14: Peer review and documentation quality standards 

•  Day 15: Unit 1 assessment — submit G-1, G-2, G-3 

Assessment Approach 

G-1 (Safety & Professional Conduct Agreement), G-2 (Production Systems Mapping), and G-
3 (Process Flow & Documentation) provide summative evidence. G-1 is pass/fail — 
students who do not demonstrate safety competence do not proceed to machine operation 
in subsequent units. 
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Unit 2: Digital Design Under Real Production Constraints 
Weeks 4–6 | Days 16–30 | Artifact: G-4 

Purpose 
Students transition from observer to designer. This unit teaches that designing for a 
physical product is fundamentally different from designing for a screen. Color space (RGB 
on monitors vs. CMY on cookies), quality level selection, typography at small sizes, 
substrate behavior, and file preparation discipline are all engineering constraints that 
separate professional design from amateur decoration. STEAM integration is at its 
strongest here: art meets physics, creativity meets manufacturing reality. 

Key Topics 

•  Screen vs. physical output: RGB monitors vs. CMY edible ink printing; why colors look 
different on screen vs. cookie 

•  Eddie’s CMY color model: no separate black ink (FDA has never approved a black 
pigment for edible use); process black created by combining C+M+Y on the cookie 
surface 

•  Quality levels 1–4 in the printer driver (not user-selected DPI); trade-offs between 
speed and quality 

•  Color matching modes: Vivid Graphics (best for logos), Vivid Photos (best for 
photographs and skin tones), None (best for darkest process black) 

•  Ink saturation: default 100%, recommended 75% for most prints, 65% for large black 
areas 

•  Substrate constraints: how surface smoothness, dryness, whiteness, and hardness 
affect print quality 

•  Typography under size constraints: serif vs. sans-serif, minimum stroke weight, letter 
spacing at 3-inch scale 

•  Professional file preparation: naming conventions, version control, preview workflow 

•  Client briefs: designing to external requirements, not personal preference 

•  Evidence-based design justification: defending decisions with data, not opinion 

•  Cross-machine workflow: Freddie ices the base coat, Eddie prints the design 

Weekly Breakdown 

Week 4: Design Principles Meet Physical Reality 

•  Day 16: Screen vs. cookie — side-by-side comparison reveals color and resolution 
limitations; introduction to CMY color model and why there is no black ink 
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•  Day 17: Substrate constraints — how surface preparation affects print quality; 
connection to drying guidelines (24 hours before printing) 

•  Day 18: Typography challenge — design at 3-inch scale, fail first, then refine 

•  Day 19: Color theory — print color test sheets using different color matching modes; 
build personal color reference chart; understand process black 

•  Day 20: Professional file preparation workflow — BarTender template creation, file 
naming discipline; optional Canva design session 

Week 5: Design Challenges and Iteration 

•  Day 21: First real print — compare design expectations to physical output 

•  Day 22: Engineering design cycle — systematic revision based on evidence 

•  Day 23: Client brief challenge — design to a realistic scenario with constraints 

•  Day 24: Print, evaluate, defend — peer presentations with evidence-based justification 

•  Day 25: Harder constraints — variable-input design (template that works with any 
photo) 

Week 6: Production Readiness and Integration 

•  Day 26: Understanding Freddie — automation tool, not creative tool; labor economics 
introduction 

•  Day 27: Eddie + Freddie integrated workflow — Freddie ices base coat, 24-hour dry 
time, Eddie prints on top 

•  Day 28: G-4 (Design Constraints & Justification) completion and portfolio assembly 

•  Day 29: Design presentations — 3-minute presentations with peer feedback 

•  Day 30: Unit 2 wrap-up and submission 

Assessment Approach 

G-4 (Design Constraints & Justification) documents design evolution from first attempt 
through final production-ready file. Assessment focuses on constraint awareness, evidence-
based decision-making, and professional file preparation — not artistic talent. 
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Unit 3: Eddie Operation & Quality Control 
Weeks 7–9 | Days 31–45 | Artifact: G-5 

Purpose 
Students move from design to production. This unit converts excitement about operating 
Eddie into professional discipline: calibration, defect classification, root cause analysis, 
corrective action, and statistical thinking. By the end, students can independently operate 
Eddie, classify defects by severity, trace problems to their root cause, and produce 
consistent output under deadline pressure. 

This unit also instills NSF-certified maintenance habits. Primera’s maintenance schedule 
was developed in collaboration with NSF International as part of food safety certification. 
Among existing Eddie users, maintenance is the least-practiced procedure — making this 
an especially valuable curriculum component. Students who learn these habits here will 
enter the workforce with better practices than many current professionals. 

Key Topics 

•  Supervised Eddie operation with station roles (Operator, Quality Inspector, 
Documenter, Setup/Cleanup) 

•  PrintHub settings: quality levels, color matching modes, ink saturation, alignment 
offsets 

•  Centering scan operation (round cookies only — non-round shapes require manual 
offsets or custom trays) 

•  NSF-certified maintenance: maintenance cap cleaning (prevents color contamination), 
filter cleaning, sensor cleaning, encoder strip cleaning 

•  Defect classification: Category A (critical) through Category D (cosmetic) 

•  Root cause analysis: Toyota 5 Whys methodology 

•  Corrective action verification: propose, implement, test, document 

•  Batch production: consistency across 12+ unit runs using the carousel 

•  Statistical thinking: yield calculations, process capability 

•  Real-world QC case studies: automotive recalls, pharmaceutical failures, food 
production losses 
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Weekly Breakdown 

Week 7: Supervised Operation and Calibration 

•  Days 31–32: First supervised Eddie operation; PrintHub walkthrough (quality levels, 
saturation, color matching); alignment and first prints 

•  Day 33: Calibration challenge — match a reference print within 4 attempts by 
adjusting PrintHub settings 

•  Day 34: Print student designs from Unit 2 — predict outcomes before testing 

•  Day 35: Week 7 production review — compile class-wide Top 10 quality issues; 
introduce maintenance procedures 

Week 8: Defect Classification and Root Cause Analysis 

•  Day 36: Defect classification system — students create their own, then learn the 
professional framework 

•  Day 37: Root cause analysis with 5 Whys — applied to their own defects; trace 
common issues (colors wrong = contaminated cap or wet frosting; image drift = dirty 
encoder strip) 

•  Day 38: Corrective action verification — fix it, then prove it works 

•  Day 39: 12-unit production run — all must meet Category C or better 

•  Day 40: Statistical thinking — analyze batch data, identify patterns 

Week 9: Advanced Techniques and Mastery 

•  Days 41–42: Advanced techniques, client-quality production under deadline 

•  Day 43: QC case studies — real-world failures and their costs ($380M automotive 
recall, pharmaceutical destruction, contract losses); connect to maintenance cap 
contamination = $138 cartridge replacement 

•  Day 44: G-5 (Calibration & Quality Control Log) completion and portfolio assembly 

•  Day 45: Unit 3 assessment — individual calibration demonstration 

Assessment Approach 

G-5 (Calibration & Quality Control Log) documents calibration data, production logs, defect 
library, root cause analyses, and corrective actions. Individual calibration demonstration 
verifies independent competency. 
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Unit 4: Automation, Fluid Dynamics & Labor Economics 
(Freddie) 
Weeks 10–12 | Days 46–60 | Artifact: G-6 

Purpose 
Freddie is not Eddie. Eddie prints images. Freddie automates the repetitive, physically 
demanding manual task of piping and flooding cookies with royal icing. A human worker 
doing this job costs $25–$30/hour including benefits, gets wrist fatigue, and rarely stays 
more than a few months. Freddie solves all three problems. 

This unit is where STEM integration reaches its peak. Students prepare royal icing to 
precise flood consistency (the 15–20 second settle test), calibrate Freddie for each new 
batch, conduct controlled fluid dynamics experiments, use algebra (πr²) to predict flow 
rates through different nozzle sizes, graph nonlinear temperature-viscosity relationships, 
calculate automation break-even points, and make production decisions using math and 
data rather than guesswork. 

Key Topics 

•  The automation argument: why Freddie exists (labor cost, consistency, physical strain, 
turnover) 

•  Icing preparation: Royal Batch Meringue Powder recipe, flood consistency, 15–20 
second spatula settle test, ribbon test 

•  FreddieVision system: camera photographs each cookie, topographic sensors measure 
surface height, software generates icing plan 

•  Calibration: required for every new icing batch; 3 test lines, vision system measures 
bead spread, auto-adjusts flood spacing 

•  Freddie training videos: Setup and First Use Tutorial, How to Make Icing 

•  Nozzle geometry and flow rate: three sizes (1.2mm, 1.4mm default, 1.6mm); A = πr², 
quadratic scaling of area with radius 

•  Adjustable pressure: outline (30–70), flood (40–100) 

•  FreddieView settings: distance from cookie edge, relative icing amount, corner style, 
flood fill style — all adjustable mid-job 

•  Labor economics: local wage research, benefits calculation, fully loaded hourly cost, 
cost per cookie 

•  Return on investment and break-even analysis 

•  Temperature-viscosity experiment: 9-condition test (3 nozzles × 3 temperatures) 
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•  Graphing nonlinear relationships from student-collected data 

•  Critical maintenance: clean nozzle block assembly IMMEDIATELY after every use — 
icing hardens permanently if neglected 

•  Eddie + Freddie integrated workflow: Freddie ices base coat, 24-hour dry, then Eddie 
prints 

•  Automation case studies: Amazon warehouses, automotive painting, when automation 
isn’t the answer 

Weekly Breakdown 

Week 10: The Automation Argument 

•  Day 46: Manual icing exercise — students ice cookies by hand, then watch Freddie do 
it; watch Primera’s Setup and First Use Tutorial and How to Make Icing videos 

•  Day 47: Economics of automation (Math Day 1) — calculate local labor costs, break-
even point 

•  Day 48: Icing preparation and calibration — students make icing to flood consistency, 
perform Freddie calibration; first supervised Freddie operation 

•  Day 49: Coverage patterns and FreddieView settings — optimize for uniformity; adjust 
settings mid-job 

•  Day 50: Nozzle experiment (Math Day 2) — πr² predictions for 1.2mm, 1.4mm, 1.6mm 
nozzles; flow rate measurements 

Week 11: The Fluid Dynamics Experiment 

•  Day 51: Temperature-viscosity experiment (Math Day 3) — 9-condition data collection 

•  Day 52: Graphing results (Math Day 4) — nonlinear relationships, sweet-spot 
identification 

•  Day 53: Production planning challenge (Math Day 5) — 500-cookie scenario with cost 
integration 

•  Day 54: Test production run — verify plan against reality, revise 

•  Day 55: Student-designed experiments — formal hypothesis, one-variable-at-a-time 
methodology 

Week 12: Integrated Production and Mastery 

•  Day 56: Eddie + Freddie integrated workflow — base icing, drying time, printing, 
pipelining 

•  Day 57: Automation case studies and career connections 

•  Day 58: G-6 (Automation & Fluid Behavior Testing Log) completion 

•  Day 59: Presentations — experimental findings and economic analysis 
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•  Day 60: Unit 4 assessment — individual Freddie demonstration and immediate post-
use cleaning procedure 

Assessment Approach 

G-6 (Automation & Fluid Behavior Testing Log) contains nozzle experiment data, 
temperature-viscosity data, graphs, production planning calculations, labor cost analysis, 
break-even calculations, and student-designed experiment documentation. The most data-
rich artifact in the course. 
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Unit 5: Production Planning, Cost Analysis & Efficiency 
Weeks 13–15 | Days 61–75 | Artifact: G-7 

Purpose 
Students can now operate both machines competently. Unit 5 asks the next question: can 
you run a profitable operation? Students calculate material costs (including ink cartridges 
at $138, icing ingredients, cookies, and packaging), track waste, compute cost per unit, plan 
multi-day production schedules, execute live production runs, and analyze efficiency using 
their own data. These are the same skills used by operations managers in food production, 
manufacturing, and any business that makes physical products. 

Key Topics 

•  Full cost analysis: materials (ink, icing, cookies, packaging), labor, overhead, waste 
allowance 

•  Waste tracking and cost impact at different defect rates 

•  Pricing strategy: cost-plus, market pricing, volume-profit analysis, break-even 

•  Production scheduling: multi-day plans, bottleneck identification, critical path, 
pipelining (Freddie ices Day 1, Eddie prints Day 2) 

•  Live production tracking: real-time metrics collection across 3-day production run 

•  Continuous improvement: baseline → identify inefficiency → implement fix → measure 
impact 

•  Inventory management: stock levels, usage rates, lead times, reorder points 

•  Cost of quality model: prevention, inspection, internal failure, external failure 

Weekly Breakdown 

Week 13: Understanding the Full Cost of a Cookie 

•  Day 61: What does a printed cookie actually cost? Build complete cost from the bottom 
up, including ink cost per cookie from PrintHub estimator 

•  Day 62: Waste — the cost nobody budgets for. Calculate waste impact at 5%, 10%, 
15% 

•  Day 63: Pricing — cost-plus, market pricing, volume analysis 

•  Day 64: Production scheduling — plan a 300-cookie, 5-day order with bottleneck 
analysis and Freddie/Eddie pipelining 

•  Day 65: Complete business proposal — competitive bid presentations 

  



© 2026 Primera Technology Inc. | Licensed for single-institution educational use | Page 16 

Week 14: Live Production and Efficiency Tracking 

•  Day 66: Production Day 1 — execute with real-time tracking (throughput, defects, 
time, materials) 

•  Day 67: Production Day 2 — analyze Day 1 data, implement one improvement, 
continue 

•  Day 68: Production Day 3 — sustained quality under volume (the discipline day) 

•  Day 69: Production analysis — actual vs. projected comparison 

•  Day 70: Efficiency presentations and continuous improvement plans 

Week 15: Advanced Concepts and Assessment 

•  Day 71: Inventory management — stock levels, reorder points, lead times for ink 
cartridges and icing supplies 

•  Day 72: Quality cost analysis — prevention (maintenance) vs. inspection vs. failure 
costs (contaminated cartridge at $138) 

•  Day 73: G-7 (Production Planning & Cost Analysis Workbook) completion 

•  Day 74: Capstone preview — form teams, brainstorm clients 

•  Day 75: Unit 5 assessment 

Assessment Approach 

G-7 (Production Planning & Cost Analysis Workbook) contains cost worksheets, waste 
calculations, pricing analysis, production schedules, three days of tracked production data, 
actual-vs.-projected analysis, and inventory plans. Assessment evaluates business thinking 
as much as technical skill. 
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Unit 6: Capstone Project — Real Client, Real Product, Real 
Delivery 
Weeks 16–18 | Days 76–90 | Artifact: G-8 

Purpose 
Everything comes together. Student teams take on a real client project and execute it from 
proposal through delivery. Every skill from Units 1–5 is required: systems thinking, design, 
Eddie operation, Freddie operation, quality control, production planning, cost analysis, and 
professional communication. 

The capstone works best with real clients — another class, a school event, a sports team, a 
community organization, or a local business. The instructor’s role shifts from teacher to 
production supervisor: teams make their own decisions and experience the consequences. 

Key Topics 

•  Professional client meeting and requirements gathering 

•  Complete project proposal: cost, timeline, quality commitment, design mockup 

•  Design finalization with client approval 

•  Material procurement and inventory management 

•  Full production execution with daily tracking 

•  Quality management under real deadline pressure 

•  Professional delivery and client feedback collection 

•  Post-mortem analysis: actual vs. planned cost, schedule, quality 

•  Project presentation and course reflection 

Weekly Breakdown 

Week 16: Proposal and Planning 

•  Day 76: Client meeting — gather requirements, constraints, budget, timeline 

•  Day 77: Proposal development — professional bid with cost, schedule, quality 
commitment 

•  Days 78–79: Design finalization, material procurement, test batch 

•  Day 80: Production plan finalized — daily targets, role assignments, contingencies 

Week 17: Production Execution 

•  Days 81–85: Full production week — execute plan, track metrics daily, solve problems 
in real time 
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Week 18: Delivery, Reflection, and Celebration 

•  Day 86: Final QC and packaging 

•  Day 87: Client delivery and feedback collection 

•  Day 88: Project analysis — actual vs. planned, profit/loss, post-mortem 

•  Day 89: Capstone presentations — 8–10 minute project reviews 

•  Day 90: Course reflection and celebration 

Capstone Format Options 

•  School Event Order: produce cookies for a dance, game, fundraiser, or celebration 

•  Community Organization: deliver to a local nonprofit, church, or civic group 

•  Cross-Classroom Project: another class or department places an order 

•  Custom Client: a local business, sports team, or organization commissions the work 

Regardless of format, every capstone must demonstrate: safe operation, quality control, 
accurate financial tracking, professional communication, and on-time delivery. 

Assessment Approach 

G-8 (Capstone Project Portfolio) documents the complete project: client requirements, 
proposal, production plan, daily tracking data, quality records, actual-vs.-projected 
analysis, client feedback, and team reflection. Capstone carries the greatest weight in the 
course grade. 
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Assessment Philosophy 
This course assesses what engineers actually do: observe, measure, document, analyze, 
plan, execute, and improve. Every artifact (G-1 through G-8) captures real work on real 
equipment with real data — not worksheets about hypothetical scenarios. 

Core Assessment Criteria 

•  Technical Competence: Can the student safely operate Eddie and Freddie, perform 
calibration, execute maintenance procedures, and produce consistent output? 

•  Data-Driven Decision Making: Does the student use measurement and evidence to 
make design, quality, and production decisions? 

•  Systems Thinking: Can the student identify inputs, outputs, feedback loops, 
bottlenecks, and failure modes? 

•  Mathematical Application: Can the student apply algebra to real production 
problems (flow rates, cost calculations, break-even analysis)? 

•  Professional Documentation: Are process flows, quality logs, and production records 
complete, accurate, and clear? 

•  Production Planning: Can the student plan, cost, schedule, and execute a multi-day 
production run? 

Differentiation 
Students performing above expectations should be pushed with harder constraints: tighter 
deadlines, lower defect rate targets, more complex client requirements, or larger 
production volumes. They may also serve as peer mentors. 

Students needing additional support should focus on the core hands-on activities. Pair 
them with stronger students for math-intensive work. Simplified data tables and 
calculation templates can scaffold the math without reducing the engineering learning. 

Grading Guidance 
•  Units 1–5 summative assessments (G-1 through G-7): 10% each (50% total) 

•  Unit 6 capstone (G-8): 30% 

•  Professional practice portfolio: 10% 

•  Participation, safety compliance, and daily professionalism: 10% 
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A Final Note to Instructors 
You are not teaching students to print on cookies. You are teaching them to think like 
engineers. 

By the end of this course, your students will have operated commercial production 
equipment, mapped complex systems, designed under real constraints, classified defects 
and traced root causes, conducted controlled experiments, applied algebra to physical 
phenomena, calculated break-even points and labor economics, planned and executed 
multi-day production runs, and delivered a real product to a real client. 

These are not “school skills.” These are engineering skills, operations skills, and business 
skills — learned through equipment that happens to produce something students can eat 
and share. 

Your STEM department chair will see the rigor. Your administrators will see the 
engagement. Your math teachers will see the applied algebra. And your students will see 
that they can do something they never imagined they could do. 

Welcome to STEM/STEAM Semester 1. Let’s build something worth building! 
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