
 

High School Lessons 
Lesson Name Adventure Description  Topic NGSS 

Connection 
Supplies  

Electrical Engineer: 
Generating Electricity 
with Fruit 

In this adventure, 
students will think like an 
electrical engineer to 
perform an experiment 
to use fruits and 
vegetables as an 
emergency power 
source.  

Chemical 
Reactions, 
Electricity, 
Energy, 
Testing 

HS-PS3-3, 
HS-ETS1-2, 
HS-PS1-2, -4,  
HS-PS2-6, 
HS-ETS1-3 
 

- 3 Galvanized Screws 
- 3 Clean Pennies (Newer 
or older pennies that have 
been cleaned)  
- Multi-meter (or 
voltmeter) and battery for 
testing (9V, D, C, AA, 
AAA, AAAA)  
- Two green wires with 
alligator clips 
- 1 black wire with alligator 
clip 
- 1 red wire with alligator 
clip  
- 1 LED light bulb 
- At least 3 pieces of fruits 
and vegatives (ex. lemon, 
orange, tomato, apple, 
banana, potato)  

Aerospace Physician: 
3D Printing a Rib For 
Astronauts 

In this adventure, 
students will think like an 
aerospace physician and 
learn how to use a 3-D 
printer to print human 
body parts for space 
exploration. 

3D Printing, 
Spaceflight, 
Scale, 
Human 
Anatomy 
 

HS-LS1-2, 
HS-ETS1-2, 
HS-LS2-6,-8,  
HS-ETS1-1, -3 
 
 

- Computer to access 
Tinkercad 
- Human rib model 
(skeleton, anatomy model, 
etc)  
- Ruler 
- Protractor 
- 3-D Printer 
- 3-D Printing Filament 

Product Designer: 
Building Headphones 

In this adventure, 
students will think like a 
product designer and 
design a functioning 
prototype of a net set of 
headphones that will be 
competitive in the global 
headphone market.  

Product 
Design, 
Electricity, 
Sound, 
Magnetism, 
Building 
 

HS-PS2-5, 
HS-ETS1-2, 
HS-PS4-5,  
HS-ETS1-1, -3 
 

- 3 meters of 30 gauge 
copper wire 
- Old D battery for 
wrapping wire around 
- Tape 
- 2 round ceramic 
magnets (optional - 2 
round neodymium 
magnets)  
- AUX audio cord 
- 1 red wire with an 
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alligator clip on both ends 
- 1 black wire with an 
alligator clip on both ends  
- Several types of cups for 
testing such as: paper, 
styrofoam, glass, plastic, 
ceramic 
- Access to a device with 
an AUX port (headphone 
jack) that plays music  

Astrophysicist: 
Astrophotography 
Analysis  

In this adventure, 
students will think like an 
astrophysicist and use 
filters to study 
astronomical objects.  

Light, 
Colors, 
Astronomic
al Objects, 
Chemistry, 
Analyzing 
 

HS-ESS1-3, 
HS-PS4-5, 
HS-ESS1-2 
 

- 3 x 5 index card 
- Scissors  
- 1” x 1” square of red, 
blue, and green gels 
(prepared according to 
instructions on Handout: 
Teacher Prep)  
- Clear (not frosty) tape 

Hydraulic Engineer: 
Building a Warehouse 
Robot 

In this adventure, 
students will think like a 
hydraulic equipment 
engineer and design a 
robot to sort, scan, and 
package items in a 
warehouse.  

Fluids, 
Forces, 
Robotics, 
Building 
 

HS-ETS1-2, 
HS-ETS1-1, 
HS-PS2-1 
 

- 11 syringes 
- 5 8” pieces of tubing 
- 1 container with water 
- 30 tongue depressors 
- 10 - ¾” pieces of 22 
gauge wire 
- 2 - 4” piece of 22 gauge 
wire 
- 4 toothpicks 
- Drill with 1/16” bit 
- Masking tape  
- Strong glue, such as E- 
6000  
- Art supplies and building 
materials 

Forensic Scientist: 
Analyzing DNA With Gel 
Electrophoresis 

In this adventure, 
students will think like a 
forensic scientist and 
use gel electrophoresis 
to determine whether 
DNA from a piece of hair 
from a crime scene 
matches a suspect’s 
DNA. 

DNA, 
Chemistry, 
Forensics, 
Electricity, 
Testing 
 

HS-LS2-1, 
HS-LS1-1 
 

- Small, clear plastic box 
(we used a 4” x 4” food 
storage container)  
- Black sharpie 
- 2 six inch pieces of 
stainless steel wire (20 
gauge)  
- 1 Popsicle stick cut in 
half 
- 1 cup of distilled water 
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- ½ teaspoon baking soda 
- ¼ teaspoon agar powder 
- 2 cups for mixing  
- 2 mixing spoons  
- Microwave 
- 5 9V batteries 
- 2 ries with alligator clips 
- Butter knife 
- 4 colors of food coloring  
- 4 ml corn syrup 
- 4 pipettes  
- 4 microcentrifuge tubes 

CIA Case Officer: 
Creating a Dead-Drop 

In this adventure, 
students will think like a 
CIA Case Officer and 
create a dead drop for 
the delivery of top-secret 
information. 

Communic
ation, 
Secret 
Information, 
Design 
 

HS-ETS1-2 ?, 
HS-ETS1-1, -3 ?,  
a far reach 
HS-LS2-8?? 
 

- Art supplies and building 
materials  

Livestock Nutritionist: 
Formulating Rations 

In this adventure, you 
will think like a livestock 
nutritionist and balance 
rations for cattle on a 
feedlot.  

Nutrition, 
Livestock,  
Diet, Ratios 
 

HS-LS1-7, 
HS-ETS1-2,  
HS-LS1-1, 
 HS-ETS1-1, -3 
 

- Art supplies and building 
materials  
- Calculator 

Microbiologist: 
Antibacterial Properties 
of Silver 

In this adventure, 
students will think like a 
microbiologist and 
conduct an experiment 
to determine how 
varying concentrations 
of silver nanoparticles 
affect bacterial growth.  

Chemistry, 
Bacteria, 
Nanoparticl
e, Testing 
 

HS-LS2-6, 
HS-LS4-5 
 

- Nitrile gloves 
- Safety goggles 
- 3 Sterile swabs 
- 12 Sterile paper disks 
- 4 Nutrient agar plates 
- Vial of E. Coli bacteria 
culture (1 vial per 2-3 
groups) 
- Tweezers 
- About 20 mL isopropyl 
alcohol 
- Small cup for isopropyl 
alcohol  
- 4 Small glass jars or 
beakers 
- 100 mL distilled water 
- 50 mL colloidal silver (25 
mL or smaller)  
- Ruler 
- Permanent marker 
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- Clear tape 
- 70/30 bleach solution 
(separate solution into 
small spray bottles for 
each student to use on lab 
tables)  
 

Environmental 
Engineer: Hydrogen 
Fuel Cells  

In this adventure, 
students will think like an 
environmental engineer 
to figure out how much 
hydrogen is required to 
fuel a high school 
football stadium.  

Hydrogen 
Fuel, 
Electricity, 
Energy, 
Building 
 
 

HS-PS3-3, 
HS-ETS1-2, 
HS-PS1-2, -4 
 

- Clear cup 
- Salt water 
- Two large metal paper 
clips 
- 6V battery 
- 2 wires with alligator 
clips 
- 25 mL graduated 
cylinder filled to the top 
with salt water 
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