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ESIP Education UAV GOALS
• Downloadable e-book of STEM activities 

using recreational drones
• Cadre of educators to facilitate activities 

& data management strategies
• Opportunities for follow-on data 

explorations with ESIP members



Recreational drones
❏  weigh less than a half pound

❏  do not need to be registered with the 

Federal Aviation Administration (FAA)

❏  usually cost less than $100

❏  can be considered as “toys”

❏  Must be within sight 

AKA …
●  Unmanned Aerial Vehicles or UAVs
●  Unmanned Aircraft Systems or UASs
●  Quadcopters / Quadrocopters
●  Multi-rotors / Helicopters
●  Fixed-wing drones
●  Aerial robotics 







• What payload can my drone carry?
• How fast can my drone fly?
• How high can my drone fly?
• A 3d view from a drone
• Science Project and Science Fair Template
• Comparing images from satellites and drones
• Collecting data with drones
• UAV Challenge: Aerial Survey of a Disaster Area
• Supplemental materials

List of Activities



What payload 
can my UAV 
carry?
Materials:  Set of washers or bolts
                  String
                  Balance, or a food or 

postal scale

Can your drone carry and fly with a 
small sensor that measure 
environmental conditions such as 
temperature, air pressure, and location? 

Sample Data Table

UAV only
UAV + 

Payload #1
UAV + 

Payload #2

Mass 

Ability to 
launch 

(good, fair, 
poor, fail)

Ability to 
maneuver
(good, fair, 
poor, fail)

Payload 
mass



     FLIGHT SESSION DATA SCIENCE 
DATA





How high can my drone fly? 



How high can my drone fly? 



The Challenge: 

Design and conduct an 
experiment to make a 3-
dimensional image.  

Ex: a rock outcrop or a 
sculpture 

Create a 3D view from a drone



PLANNING  THE OVERLAP OF PHOTOS

outcrop



Science Fair Template



Comparing Images 
from Drones with 
Satellite Images 



Collecting [Sensor] Data with Drones





Supplemental materials
• Know Before You Fly
• Science / Flight Team & Roles
• The Process of Science & Engineering Practices 

and Engineering Design Working Together
• Pre-flight checklist: before every flight
• Flight data sheet



Know Before You Fly 
Free for 

iOS & Android.

Check for specific restrictions in 
parks, near sensitive facilities, and 
places where you might disturb 
wildlife.

knowbeforeyourfly.org



SCIENCE / FLIGHT TEAM & ROLES
Pilot Roles: 
Pre-flight

• Checks the drone 
• Checks instruments/ 

sensors
In-flight

• Flies the drone - follows 
investigation 
instructions from Data 
Recorder

• Keeps drone in site & 
lands safely

Post-flight
• Turns off drone, etc.

Data Recorder Roles: 
Pre-flight

• Calls out pre-flight 
checklist items

• Completes the Flight 
Datasheet

In-flight
• Reads out investigation 

instructions
• Fills in data collected 

during flight
Post-flight

• Calls out post-flight 
checklist

Spotter/Safety Lead Roles: 
Pre-flight

• Describes weather data
• Checks surroundings for 

obstacles & hazards
In-flight

• Keeps drone in site
• Scans surroundings
• (optional) Reads off data 

to recorder
Post-flight

• Retrieve the drone. 





PRE-FLIGHT CHECKLIST: BEFORE 
EVERY FLIGHT

Data Recorder: Read this checklist aloud, 
asking for the confirm / data from Spotter & 
Pilot.

Spotter/Safety Lead: 
❏ Weather conditions of flying area: 

(Cloud Cover (%), Temperature, wind 
direction, speed, variability, humidity 
(optional)) 

❏ Hazards present? (yes/no/describe)
❏ Takeoff/landing area established?

Science focused checklist: TBD by the 
investigation

Pilot:
❏ Drone checks:  

Spin your props - secured? Check for loose 
parts. Battery is charged & connected. (opt) 
Payload secured?

❏ Transmitter checks:  
Battery is charged, Joy-sticks work.

❏ Instrument checks:  
Camera: Connected to power? SD card inserted? 
Sufficient storage available?  
Other sensors & equipment: Power on? memory card 
inserted? Sensor working? Secured to drone? Meter-
circle in place?

Everyone:
❏Step back 5x5 for safety  



FLIGHT DATA SHEET
Session Number: 

Date: 

Instructor:

Location: Address/City/State , football field, 
south playground etc.)

Describe your site - Flat/slope? trees - shrubs

GPS location (optional):  lat, long, elevation

Drone & transmitter information: Make / 
model / battery type & number 

Weather conditions: Cloud Cover (%), 
Temperature, wind direction, speed, variability, 
sun direction, humidity (optional) 

Potential dangers and plan for handling each.

Flight Number: 
Time of takeoff:
Names: Pilot  /  Spotter /  Data recorder:
Goal for this flight:
Battery number / 
Flight duration: 
File names / Folder name of images/video 

taken  from ground / in-flight.

Observations:
How did flight end? (Crash/soft/etc)
Flight path / altitude description: 





 
Thank you! 

 
 
 

education - at- esipfed.org 

olds - at- unavco.org


