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Executive Summary 

Learners transform everyday food waste into sustainable value 
through sensor-enabled fermentation and drying experiments, 
AI-assisted nutrition analysis, and digital storytelling. Over a 
multi-day project-based learning cycle, students collect waste 
data, conduct preservation experiments, and publish a digital 
“Living Cookbook” for school, family, and community. 

Learning goals 
for grades 5 - 10 

Materials / Hardware Digital Tools 

• Investigate how nutrients, 
food waste, and preservation 
methods affect health and 
sustainability 

• Collect and analyze 
real-world food waste data 
using spreadsheets and 
sensors 

• Explore fermentation and 
dehydration as scientific and 
engineering processes 

• Compare traditional and 
modern preservation 
techniques through family 
and cultural research 

• Create digital media artifacts 
(videos, info graphs, 
interviews, dashboards) to 
communicate findings 

• Apply systems thinking to 
connect biology, chemistry, 
culture, and community 
action 

• Fermentation jars with air-lock 
lids, mason jars, or repurposed 
glass containers 

• DIY drying/solar dehydrator 
materials (cardboard/foam 
board, mesh, clear film) 

• Measurement tools: pH strips or 
pH meter, temperature & 
humidity sensors (micro:bit / 
Arduino optional) 

• Food handling tools: cutting 
boards, gloves, labels, storage 
bins 

• Maker add-ons: optional 
3D-printed jar stands, 
ventilation caps, or 
thermometer holders 

• Spare supplies: extra jars, 
replacement sensors, backup 
dried sample foods 

• Data & analysis: Google Sheets 
/ Excel dashboards, AI nutrition 
lookup tools (Edamam, USDA, 
ChatGPT) 

• Media creation: Adobe Express, 
Canva, Soundtrap, or simple 
video editors 

• Documentation templates: 
waste tracking logs, experiment 
charts, reflection prompts 

• Presentation tools: slideshow 
templates, infographic layouts, 
voiceover builders 

• QR-linked “food heritage 
stories” or expert videos on 
fermentation, drying, and food 
justice 

• Optional extension: 
AI-generated recipe 
comparison or historical food 
mapping tools 

From Waste to Wisdom: Culinary Systems STEAM Box 

In many communities, tons of edible food end 
up in landfills every week while families nearby 
struggle with food insecurity. Students notice 
how their own cafeteria discards trays of 
leftovers and spoiled produce and begin to 
ask: What if we could turn this waste into 
something valuable? 
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Activity Flow 
Students investigate local food waste and connect it to 

nutritional science: what foods are wasted, what nutrients they 
contain, and how this affects health and sustainability. They 

use spreadsheets and AI tools to track, categorize, and analyze 
the nutritional impact of wasted foods, forming hypotheses for 

which materials could be reused or preserved. 

01 

02 

03 

04 

05 

Students design small-scale experiments using fermentation 
and drying technologies. They measure pH, humidity, and 
temperature using sensors and visualize results in data 
dashboards. The experiments combine microbiology, 
chemistry, and engineering principles with iterative testing. 

Experimental Design 
“Fermentation & Drying Lab” 

Cultural Connection        
“Recipes of Resilience” 

Reflection & Synthesis 
“From Stories to Insights” 

Showcase & Community Sharing 
“The Living Cookbook” 

Each group contributes a chapter to a digital “Living 
Cookbook” that includes their data, experiment results, and 

stories. They share their findings through school presentations, 
family events, town hall collaborations, or online showcases. 

Strengthening community engagement. 

Before publishing the cookbook, students analyze and reflect 
on what they learned from both science and culture. They 
compare traditional and experimental preservation methods, 
identify patterns across family stories, and draft cookbook 
sections based on themes. 

Students explore the cultural and historical context of food 
preservation by interviewing family or community members. 

They create digital stories using Adobe Express, Canva, or 
Soundtrap, comparing traditional and modern preservation 

methods and highlighting how culture and sustainability 
intersect. 

Facilitator Supports Challenges & Mitigations 

• Illustrated step-by-step guides for fermentation 
and drying setups 

• Quick-start sensor + spreadsheet templates (pH, 
temperature, humidity, weight loss) 

• Troubleshooting chart (jar seal failures, mold 
growth, sensor misreadings, dehydration time 
issues) 

• Built-in timeline pacing suggestions (what to do 
during fermentation “downtime”) 

• “No-fridge backup plan” instructions for 
low-resource classrooms 

• Media creation cheat sheets (how to record 
interviews, how to export an infographic or short 
video) 

• Food Safety: Provide guidance on mold vs. safe 
fermentation, discard rules, glove use, and 
labeling 

• Time Gaps: Schedule cultural storytelling + data 
analysis while fermentation occurs to maintain 
engagement 

• Sensor Setup: Offer pre-tested sensor 
code/settings + paper backup logs if tech fails 

• Equity of Access: Include both “no-tech” and 
“high-tech” pathways so all classrooms can 
participate 

• Facilitator Confidence: One-page safety sheet + 
short video demos reduce pressure on 
non-science teachers 

Data, Nutrition & Problem Exploration 
“The Food Waste Challenge” 
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Where Science Meets Food 
This box goes far beyond a typical nutrition or science lesson. It invites students to work as 
researchers, makers, and storytellers, blending hands-on food preservation with data analysis and 
cultural exploration. Students don’t just learn about food systems. They design, measure, and taste 
their way through them. 

By tracking pH, temperature, moisture, and nutrient retention, learners see the science behind 
fermentation and drying in real time. At the same time, they interview family or community members 
to uncover the cultural stories behind preserved foods, connecting microbiology to memory, identity, 
and resilience. 

For advanced learners or maker-oriented classrooms, the box includes optional engineering 
challenges such as building low-cost solar dehydrators or 3D-printed jar attachments, deepening the 
link between sustainability, design, and innovation. The experience culminates in a “Living 
Cookbook”. A digital artifact that blends science data, cultural narratives, and preserved recipes 
students can share with families, cafeterias, or community partners. 

Most importantly, the Culinary Systems STEAM Box helps students see food as both biology and 
belonging. By pairing sensor data with storytelling, they learn that sustainability is not just a scientific 
concept. It is a lived practice shaped by culture, creativity, and community care. 

Expert Role-Based Insights 

• Emphasizes real-world relevance: connect food 
waste analysis to local cafeteria data, food banks, 
and household habits. 

• Stresses safety & logistics: include mold ID chart, 
discard rules, and a “low-odor ingredients” list for 
classrooms. 

• Adds engineering depth: optional 3D-print files and 
solar dryer build templates support maker-space 
extensions. 

• Champions cultural connection: frame family 
interviews as knowledge gathering, not “just an 
extra task,” validating home expertise. 

• Promotes interdisciplinary reflection: pair sensor 
dashboards with journal prompts (“What does the 
data not show?” “Who decides what counts as 
waste?”). 
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Conclusion 
The From Waste to Wisdom STEAM 
Box elevates food science into an 
engaging, interdisciplinary learning 
experience that blends hands-on 
experimentation with digital 
analysis and cultural storytelling. It 
invites students to explore food not 
only as a biological and chemical 
system, but also as a part of their 
identity and community history. By 
working with fermentation jars, 
solar dehydrators, sensors, and 
digital media tools, learners gain 
insight into how science, 
engineering, and sustainability 
intersect in everyday life. 

For advanced learners and 
maker-centered sites, the box 
offers optional extensions such as 
building custom dehydrator 
components, designing 3D-printed 
jar adapters, or comparing 
preservation methods using 
multi-day sensor data. These 
activities deepen the scientific and 
engineering challenge while 
maintaining accessibility for 
diverse learning environments. 
Each student’s work contributes to 
a collective Living Cookbook, 
allowing them to share their 
findings with peers, families, 
schools, and the wider community 
Building confidence, 
communication skills, and 
real-world relevance. 

Most importantly, the From Waste 
to Wisdom Box helps students see 
food as both science and story. By 
visualizing pH curves and moisture 
loss while gathering cultural 
recipes and family knowledge, they 
experience how learning can be 
both empirical and deeply 
personal. The project empowers 
them to reduce waste, understand 
nutrition, and appreciate cultural 
resilience, making sustainability 
meaningful, creative, and 
connected to their own lives. 



Steam Box Idea 
Assistive Technology & 

Engineering 
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Executive Summary 

The STEAM Box guides learners to explore how empathy, 
engineering, and community insight can reduce everyday 
barriers faced by people with disabilities. Students begin with 
simulated accessibility challenges and then gather experiences 
through community surveys and interviews. Using these 
insights, they enter an engineering cycle with low-fi prototypes, 
CAD modeling, and 3D printing to create simple assistive tools 
such as adaptive grips or stylus rings. The project concludes 
with a community Accessibility Expo where learners share their 
designs. The box blends scientific reasoning, digital fabrication, 
human-centered design, and civic engagement in a 
facilitator-friendly format. 

Learning goals 
grades 5 - 10 

Materials / Hardware Digital Tools 

• Apply scientific principles of 
force, motion, friction, and 
leverage to assistive device 
design. 

• Use CAD modeling to 
engineer ergonomic forms. 

• Interpret and analyze real 
accessibility data collected 
from audits and interviews. 

• Practice iterative 
prototyping based on 
evidence and testing. 

• Communicate findings 
through digital media and 
public presentations. 

• Understand accessibility as 
an issue of equity, design, 
and community 
responsibility. 

• Dexterity gloves or 
joint-stiffening gloves 

• Low-vision simulation overlays 
• Measuring tapes, rulers, angle 

meters 
• Tablets with measurement or 

AR ruler apps 
• Cardboard, foam sheets, pipe 

cleaners, Velcro strips 
• Low-temperature hot glue 

guns and glue sticks 
• 3D printer & filaments 
• Provided STL templates 

(adaptive grips, stylus rings, 
key turners) 

• Scissors, hobby knive, 
sandpaper 

• Laminated prototype-iteration 
logs for classroom use 

• Audio or video recording 
devices 

• Tinkercad for beginner-friendly 
modeling 

• Fusion 360 EDU for advanced 
learners 

• Slicing software (Cura, 
PrusaSlicer) with preset print 
profiles 

• Google Forms for designing 
surveys 

• Google Sheets for audit 
scoring and pattern analysis 

• Editable school-audit 
templates 

• Adobe Express or Canva for 
posters and Accessibility Expo 
displays 

• Simple video/audio tools for 
capturing user stories 

From Obstacles to Opportunities: Accessibility STEAM Box 

Accessibility is often treated as an 
afterthought, yet it profoundly shapes how 

individuals navigate their environments. For 
those with limited dexterity, mobility 

challenges, or low vision, everyday tasks can 
demand significant effort or become entirely 

inaccessible. Many assistive tools exist, but 
they are expensive, insufficiently adaptable, 

or not customized to individual needs. 
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Activity Flow 
Students use dexterity gloves, low-vision overlays, and 
one-handed constraints to experience everyday barriers. 
They attempt simple tasks, document where difficulty 
occurs, and reflect on how assistive tools could help. 01 

02 

03 

04 

05 

Learners conduct a school-wide accessibility audit using 
measurement tools, mobile apps, and QR-coded 
checklists. They record barrier points, note supportive 
features, and identify small improvements that could 
increase accessibility. 

School Accessibility Audit 
“Mapping the Built Environment” 

Community Research 
“From Lived Experience to Design” 

Engineering, Modeling & Printing 
“From Problem to Prototype” 

Accessibility Expo & Advocacy 
“Designing for Community Impact” 

Learners showcase their prototypes, audit findings, and 
community insights through digital posters or 
demonstrations. They explain how their tools address 
specific challenges and propose realistic accessibility 
improvements for their school or community. 

Using insights from earlier phases, students create low-fi 
prototypes, then model and print assistive tools such as 
stylus rings or adaptive grips. They test designs under 
simulated conditions and iterate based on performance. 

Students design short surveys and interviews to gather 
community stories about accessibility challenges. They 
analyze recurring needs and synthesize findings into 
user personas that guide later design choices. 

Facilitator Supports Challenges & Mitigations 

• Step-by-step accessibility simulation and 
safety guidelines 

• School accessibility audit template aligned 
with ADA-inspired principles 

• CAD and slicing tutorials, including 
recommended print settings 

• Interview and research ethics guide 
• Prototype iteration logs 
• Troubleshooting guide for common 3D 

printing issues 
• Logistics guidance for managing print 

queues 
• Suggested pacing for multi-day or 

multi-week implementation 

• Sensitive discussions around disability 
Provide classroom norms and emphasize dignity, 
empathy, and respect during research. 
• Limited 3D printing capacity 
Use small prototypes, staggered print schedules, 
and rely on low-fidelity prototyping for early 
iterations. 
• Variability in community participation 
Offer paper surveys, asynchronous interviews, and 
flexible outreach options. 
• Prototype durability issues 
Use PLA+ or TPU; reinforce high-stress components; 
adjust CAD thickness and fillet edges. 
• Student engagement dips 
Use creative warm-up prompts, choice-based design 
pathways, and opportunities for narrative 
storytelling. 

Experiencing Barriers 
“Embodied Accessibility Lab” 
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Where Science Meets Access 
This box goes far beyond a typical engineering or STEM activity. It invites students to work as 
researchers, designers, and advocates, blending hands-on prototyping with school audits, data 
collection, and community storytelling. Students don’t just learn about accessibility. They test, 
measure, and experience it through real tasks that reveal how design shapes independence and 
ease of use. 

By examining biomechanics, friction, and ergonomics, learners see the science behind assistive 
tools in real time. They gather stories from family members, neighbors, or local disability advocates 
to uncover the lived experiences behind accessibility challenges, connecting engineering principles 
to daily routines. For advanced learners or maker-focused classrooms, the box includes optional 
pathways such as flexible-material 3D printing, micro:bit grip-force measurements, or complex 
CAD modeling. The experience culminates in an Accessibility Expo, a public artifact that blends 
audit data, community narratives, and functional assistive tools students can share with families, 
peers, administrators, or local organizations. 

Most importantly, the Accessibility STEAM Box pairs scientific testing with lived experience. It 
teaches that inclusive design is not just a technical practice. It is a civic responsibility shaped by 
creativity, evidence, and care for the community. 

Expert Role-Based Insights 

• Emphasizes authentic context: anchor accessibility audits in real school routes, classroom 
layouts, and community mobility experiences. 

• Stresses safety & durability: include safe 3D-printing guidelines, recommended thickness 
ranges, and edge-rounding instructions for classroom use. 

• Adds engineering depth: offer optional CAD remix challenges and TPU grip variants to 
extend fabrication pathways. 

• Champions community connection: position interviews and surveys as meaningful 
participatory research that elevates lived experiences. 

• Promotes interdisciplinary reflection: pair audit data and user narratives with prompts ( 
“Whose needs were not captured?” “What makes a design truly inclusive?”). 
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Conclusion 
The Design for Accessibility STEAM Box empowers students to become engineers, 
researchers, creators, and advocates. By engaging in real-world community outreach, 
scientific analysis, and digital fabrication, learners design tools that meaningfully 
reduce barriers and support inclusion. Through this hands-on, community-centered 
exploration, students discover how engineering can transform daily life and advance 
equity. 

This box blends creativity, empathy, and technical skill into a learning experience that 
equips students to reimagine their world and design for a more accessible future. 



Steam Box Idea 

Sound & Music 
Engineering 
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Executive Summary 
The Sound & Music Engineering Box is a STEAM kit designed to merge the physics of sound with creative expression. 
Students explore sound waves hands-on by building instruments, visualize sound digitally, and compose collaborative 
“STEAM symphonies.” This box leverages accessible edtech tools (spectrogram apps, digital audio workstations) and 
emphasizes guided improvisation, iteration, and peer collaboration. 

Learning goals 
for grades 5 - 10 

Materials / Hardware Digital Tools 

• Explore how sound waves are 
produced, visualized, and 
manipulated 

• Investigate pitch, amplitude, 
resonance, and timbre through 
hands-on experiments 

• Use digital tools to measure 
frequency and view waveforms 

• Compose, record, and remix 
collaborative pieces 

• Experience a creative, iterative 
“studio” learning model 

• Learn about careers in music 
technology, acoustics, and audio 
engineering 

• Instrument Kits: Straw oboes, 
rubber-band guitars, water xylophone 
bottles, tuning forks, resonating tubes 

• Recording Tools: Low-cost USB 
microphones, compact audio 
interface 

• Tech Devices: Tablets/laptops with 
pre-installed free DAW (Audacity, 
Soundtrap EDU, or BandLab) 

• Headphones: For group or breakout 
work 

• Maker Add-ons: Craft supplies (tape, 
cardboard) + optional 3D-printable 
resonators or mouthpieces 

• Spare Parts: Extra straws, rubber 
bands, bottles for replacement 

• Audio Visualization: Spectrogram & 
frequency analyzer apps 

• DAW / Music Production: Audacity or 
browser-based collaborative platform 

• Pre-Made Templates: Quick-start 
recording sessions for students 

• Career Connections: QR-linked 
videos about audio engineering, 
sound design, and acoustics careers 
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Activity Flow 
Sound Science Kickoff: Visualize 
tuning fork vibration in water and view 
waveform on spectrogram app. 01 

02 

03 

04 

05 

06 

07 

Build Phase: Construct instruments in 
groups and experiment with pitch (fill 
bottles, tighten bands). 

Measure & Compare: Record 
instruments, view spectrograms, 
compare frequency & amplitude 
across groups. 

Compose: Collaboratively design 
rhythmic/melodic loops using 
instruments. 

Record & Layer: Capture audio using 
DAW, mix tracks into a group 
composition. 

Iterate & Remix: Add effects, edit 
layers, remix other groups’ loops. 

Showcase: Perform live “STEAM 
symphony” or publish digital version 
online for parents/community. 

Facilitator Supports Challenges & Mitigations 
• Illustrated construction guides and safety tips 
• Quick-start DAW and spectrogram tutorials 
• Troubleshooting chart (mic not working, DAW latency, 

tuning issues) 
• Reflection questions (“What changed when we 

shortened the straw?” “What did the spectrogram 
reveal?”) 

• Noise management strategies (rotations with 
headphones, breakout groups) 

• Noise Control: Use breakout spaces and headphones 
to keep classrooms manageable 

• Tech Setup: Pre-load DAWs, provide ready-to-use 
templates to lower entry barriers 

• Durability: Include surplus instrument materials and a 
restock checklist 

• Facilitator Comfort: Provide video tutorials and 
one-page cheat sheets to guide setup 
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Where Science Meets Sound 
This box goes far beyond traditional music-making. It invites students to engage both their hands and minds by 
blending physical construction with digital recording and visualization, letting them see and hear the science of sound 
in action. The program is designed as a creative studio experience, encouraging students to iterate, improvise, and 
remix their work, just like professional musicians and producers do. 

For advanced learners and maker-minded sites, 
the box offers 3D-printable parts for instrument 
customization, deepening the engineering and 
design challenge. Each experience culminates in a 
performance or online showcase, allowing 
students to share their work with peers, families, 
and the wider community, building confidence 
and communication skills. 

Most importantly, the Sound & Music Engineering 
Box helps students see sound as both data and 
art. By visualizing waveforms and frequencies 
while creating music, they connect STEM 
principles with artistic expression — making 
science engaging, accessible, and personally 
meaningful. 

Expert Role-Based Insights 

• Emphasizes edtech literacy: include explicit 
mini-lessons on how spectrograms work and 
connect to science standards. 

• Stresses durability and logistics: robust 
transport case, inventory checklist, pilot at 
music-friendly sites first. 

• Adds maker flair: optional 3D-printable parts 
and remixable instrument designs to excite 
advanced sites. 

• Champions guided improvisation: structure 
sessions as a “music design studio” with peer 
feedback and multiple iterations. 
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Conclusion 

The Sound & Music Engineering Box 
transforms sound from something 
students passively hear into 
something they actively build, 
measure, and create. By combining 
hands-on instrument making, 
real-time data visualization, and 
collaborative music production, it 
connects STEM principles with 
artistic expression in a way that is 
engaging, inclusive, and memorable. 

This box empowers students to see 
themselves as both scientists and 
artists, encourages teamwork, and 
fosters confidence through public 
sharing — whether in live 
performances or online showcases. It 
is designed to be scalable, durable, 
and easy to facilitate, making it a 
natural addition. 
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Addendum 
Team Feedback 

Differentiated Learning Tracks 

3D Printing & Acoustic Experimentation 

Safety Considerations Optional Advanced Module 

Simplified Hardware & DAW Setup 

This addendum incorporates valuable feedback provided by Stephen, highlighting ways to expand engagement, 
integrate maker experimentation, simplify the technical setup, and ensure student safety during activities. 

To accommodate diverse student 
interests, the Sound & Music 
Engineering Box will offer multiple 
tracks: 
• Instrument Builder Track – Focus on 

building and modifying physical 
instruments, experimenting with 
pitch, resonance, and construction. 

• Digital Producer Track – Emphasis 

The box will include parametric STL models for simple percussion instruments. Students can adjust print 
parameters such as infill percentage, wall count, and sound hole size, then compare the resulting acoustic 
properties. This deepens the STEM connection by turning 3D printing into a controlled experiment that 
demonstrates how a resonant body affects sound. 

To lower the learning curve, the kit will use plug-and-play USB microphones wherever possible to avoid the need for 
a separate audio interface. Hardware will be clearly labeled, and important knobs can even be replaced with 
3D-printed versions for clarity. DAW templates will be preconfigured with labeled tracks, gain staging, and a light 
compressor on the main mix bus, allowing students to focus on creativity rather than troubleshooting. 

To mitigate the risk of hearing damage 
caused by unnormalized recordings: 
• A volume safety disclaimer will be 

included in student materials. 
• Preconfigured compressors will 

smooth out sudden level jumps. 
• Facilitators will receive guidance on 

safe monitoring levels. 

If budget allows, the box will include 
inexpensive analog synthesizers 
(<$200) to demonstrate frequency 
spectra, filters, and waveforms. This 
extension deepens the learning 
experience for advanced students and 
provides a hands-on introduction to 
sound design concepts. 

on DAW usage, effects, and digital 
music production. 

• Hybrid Track – Students who wish 
to combine instrument building 
with digital production can follow a 
mixed pathway. 

This approach increases student 
choice and aligns with project-based 
learning best practices. 
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