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Executive Summary

Within the framework of the Federal Aviation Administration (FAA) Unmanned Aircraft Systems
(UAS) Center of Excellence (COE), there is strong desire to incorporate Science Technology,
Engineering, and Math (STEM) Outreach to students from groups who @eerapresented in

STEM fields. There is no one single approach that addresses STEM outreach for students of
different ages, backgrounds, or who have different cultural and regional influences. There are
common technical ideas and instructional approsatha&t can be used as building blocks, which

can then be tailored to the various untEgresented target groups.

An initial approach, AUAS as a STEIM M tnwddrmtys
was proposed and funded by the FAA. The objectif the overall project was to provide two

STEM Outreach approaches to the FAA that use
target of this outreach are minority or underserved students. The two Universities tasked with this
UAS outreach were Tuesgee University which can reach out to a predominantly African
American student population, and the New Mexico State University (NMSU) that can reach out to
predominantly Hispanic and Native American student populations.

The approach for all of the adties focused on STEM education using UAS or drones as the
central learning platform. The STEM topics included fundamental related aviation and
programming concepts and included unigue UAS related content. The ASSURE team conducted
the outreach in two @ses that included; 1) UAS Roadshows for broad community outreach, and
2) UAS summer camps. Educators designed the UAS Roadshows for broad community
engagement. There were three UAS Roadshow events held at both locations for a total of six
roadshow evest With these events, the ASSURE team reached over 1,000 students providing
handson activities, aviation education, flight demonstrations, UAS displays, lectures, flight
simulator time, student UAS flights with a trained pilot, and more. Presentilighigd aviation

and FAA careers all within the context of flight safety as a central theme. These were very
successful outreach activities.

The UAS summer camps took advantage of the materials developed for the UAS Roadshows.
The ASSURE todh withallof the pgbivities was to provide background knowledge,
teach skills, and build upon those skills. A blend of the various elements that were part of the
summer camps at the two locations included the following:

Physics of Flighi educationpaper airplanes, et UAS speakers on work and career
Smoke Tunnel demonstrations Team Research ProjectJAS Mission Design
UAS uses, education, and careers Collecting, Analyzing, and Interpreting data
Flight simulator time using fixed wing & 3D Printing of mission specific tool, testing, an
multi-copters execution

Ground Drone Jumping Boisfree driving and sUAS flight1 professional pilot on buddy box

programming with student
Flight Dronei free flying, programming, and Tour of Flight Test Sité facilities, aircraft,
obstacle course chatige support equipment, etc.

viii
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The camps approaches and content varied by location based on resources and demographics.
Students were started with aviation education and flight safety. The physics deBgris were
transferrable into time flying fixed/ing and rotary wing aircraft on the flight simulator. There

was a focusohandsonact i vi ti es on at both | ocations. T
20 students for one week in an all day pam NMSUb6s AUAS Summer Campo
in four camps that ran for two weeks each in-daly sessions. The UAS Roadshow materials and
summer camp curricula materials were provided to the FAA.
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1 Introduction

Inspiring the next generation toward technical careers, specifically in aviation related fields is a
challenge. Within the frameworéf the Federa Aviation Administration (FAA) Unmanned
Aircraft Systems (UAS) Center of Excellence (COE), thera &rong desire to incorporate
Science Technology, Engineering, and Math (STEM) Outreastuttents from groupsho are
underrepresenteth STEM fields There is no one single approach that addresses this for students
of different ages, backgrounds, or who have different cultural and regional influences. There are
common technical ideas and instructional approaches that can be useldiag blocks which

can then be tailored to the variausderrepresentetarget groups. These building blocks, using

the development approaches and support materials, can then be replicated by other ASSURE
members or external groups as well.

1.1 Purpose

The purpose of this project wao providetwo potential STEM Outreach approaches to the FAA

that use UASOG6s as the central |l earning platfo
concepts and included unique UAV related content. A number of vagpueaches for STEM

Outreach were provided and discussed with the FAA. Two specific approaches were down
selected by the FAA. Foundational research was completed on what relevant material was
available. New materials were developed. As the efforts pdeck the focus was to build on

previous materials generated as part of this effort and other available efforts.

1.2 Scope

The effort proposed was to develop a number of approaches that can bridge some of these gaps
andor provide opportunities to thesmderrepresentegroups. Some of the overarching goals
were to develop demonstrations, activities, events, prajectbased handen learning
opportunities for students from uneepresented groups using UAS as the cer@aining
platform The initial thrust was to create UAS Roadshow events that can be tested in two or more
locations. The event elements would be refined and prepared for future opportunities. The
requirement was to conduct two UAS Roadshows at each location for a total of four &seats.

follow up to the UAS Roadshows, the longer term potential STEM Outreach opportunity was to
prepare and conduct UAS summer camps. The original plan was to conduct a summer camp at
each location with up to 25 students per camp. These programs wigreedesound leveraging
current networks with school districts, teachers and parents.

The sections below provide a summary of the work completed and the outreach activities
performed as part of this work. The UAS Roadshow events are highlighted &&eeland what

was accomplished by each university. The results of the UAS Summer Camps are presented and
focus on the curricula and outcomes. A listing of the various deliverables is also provided for
reference. A short summary of the demographicdesdback is also provided for reference.
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2 UAS Roadshows

Each university had access to different resources that could be used to prandkon
experiences with UAS as the central learning platfofira.cross over different fiscal years, the

FAA required that events be held before the end of September 2016 and before the end of
December 2016. The desire was that two events be held at each supporting location. Each
university held a UAS Roadshow bedathe end of September and at least one more before the

end of December. A total of six UAS Roadshow events wereih&@16 and early 2017An

additional UAS Roadshow was held by Tuskegee University in the Fall of RO@éneral, the

UAS Roadshowsncluded lands on activitiesdemonstrationseducation and lots of @in! A
summary of Tuskegeeds and NMSUGs UAS &dadshov
included are the dates and locations where the events were held.

2.1 Tuskegee University UAS Roddsws

Tuskegee University held three UAS Roadshows in the Fall of @0d@®ne in the Fall of 2017
The dates and locations are shown below.

Date Location Number of Students
9/22/2016 | Tuskegee Institute Middle School 65
10/18/2016| St. Joseph Schodluskegee (abbreviated eve 15
11/3/2016 | Notasulga School 60
10/5/2017 | Tuskegee Middle School 65

2.1.1 Tuskegee University UAS RoadsloWwskegee Institute Middle School

Tuskegeéeld its firstroad show event was held on Sept 22 at €gsek Institute Middle School.
Approximately 65 middle school students attended the event. Four faculty from Tuskegee
University, six undergraduate students, three teachers and one counsellor and the Principal of the
school supported the evenMr. ClaudeJones represented the FAAA short outline of the
activities included the following:

1 Introduction to the event
0 Mr. Claude Jones, FAA
o Principal, Tuskegee Institute Middle School
o Dr. M. Javed Khan
Physics of Flight Presentation
Presentation on UAS
Smoke Tinnel Flow Viz Station
UAS Applications Station
o Posters (Agriculture, Land surveying, surveillance)
1 Flight Simulation Statiofi great hit!
o0 Large screen
1 Drone Programming Stations (1i0yreat hit!
0 Teams of 10 students/team

= =4 =4 A
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of UAS thr

Some images from the event gresented below.
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Unmanned Aerial Systems For Surveillance

By: Prince Johnson, Daniel
Wynn, Akil Hodge

Benefi of Lsing Unmanned Aerial Systems

Posters

etpw:Fwawws savn. org ndex. phpi?pagewhat_is

Agriculture Application using Unmanned Aerial Vehicles (UAVs)

Holena Willlams (Tuskegee University), Dr. M. Javed Khan(Tuskegee University), Davon Pittman(Tuskegee University)

Addressing the Global Warming Crisis Using UAVs
Tuskogee University Acrospace Enginecring Department THSREQRE

M. Javed Khan, Cl

Fquipment Needed for The UAV Fquipment Needed

iiects of Global Warming.

Observation Locations

e ———
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D Students flying their programmed quadcopters =
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2.1.2 Tuskegee University UAS Roadsho@t. Joseph School, Tuskegee (abbreviated event)

Tuskegee University held a successful abbreviated UAS Road &logach athe St. Joseph
School. There werebaut 15 middle school studentSome of the same elements were used as
before and there were presentation on UAS. The students had an opportiyityganinidrones
andthe AR-2 drone
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2.1.3 Tuskegee University UAS Roadsholotasulga School

TuskegeeUniversity héd its third UAS Roadshow at thBlotasulga School, Macon County,
Alabama. In attendance were the Principae Princil, andthree Math & Scienceetaichers

Dr. M. Javed Kha, Dr. Aji, Dr. Ali, Mr. Heath, andLO undergraduate studeritem Tuskegee
supported the event. The activity consisted of the following:

Physics of Flight Presentation

Presentation on UAS

Smoke Tunnel Flow Viz Station

UAS Applications Statiomcluding msters (Agriculture, Land surveying, surveillance)
Flight Simulation Station on theftge screei always a great hit!

Drone Programmintations (10)

= =4 =4 -8 -8 -9
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2.1.4 Tuskegee University UAS Roadsholwskegee Middle School

Tuskegee University held a successful UAS Road Show (Drone Day) on October 5, 2017 at the
TuskegeeMiddle School. There were 65 students frof@ @rades who participated. The activity
consisted of the following:

1 Presentations
o UAS and there uses
0 Basics of Programming
1 Handson activity of programming ozobots
1 Handson activity of programming quadcopters

The images below capture some of the activities.

7
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2.2 New Mexico State University UAS Roadshows

The New Mexico State University held three UAS Roadshows, with two in the Fall of 2016 and
one in early 2017. The datasd locations are shown below.

Date Location Number of Students
9/26/2016 | NMSU Basketball Arena, '8 grade Middle ~500
school students from Las Cruces, NM
10/27/2016| Laguna Elementary School, Laguna Pueblo, 94
i 39 4" 5" and & grade students
3/3/2017 |[AThe 2017 STEM Discd ~300

D6na Ana Community Collegé The day was
focused on STEM outreach to local high sch
students (there were 7 or more of the Iqg
schools in attendance) and to some of
Community College students

2.2.1 New Mexico State University UAS RoadslidMMSU, Las Cruces, NM

New Mexico State Universitigeld its firstroad show event on Septemiis, 2016atthe NMSU
Pan Am Center (basketballaren@hi s was a c |
p | a ithe original plan was to have the event outdoors at the NMSU football stadium. There
were going to be stations set up all over the stadium with flights taking place on the football field

including a live video flight feed on to the stadium sareThe winds were a bit too high on

ear exampl eupf

Monday and there were some spotty sprinkles so the event was moved imndodne basketball
area. The tearad to change the logistics for the day to adjust.

There were stations set up all over the building. Apipnately 500 8th Grade Middle School

nilt

students from the Las Cruces area started in staggered groups at 9 AM. Coordination for school
and student engagement arranged by Susan Brown and Nicole Delgado in the NMSU College of
Education. They brought a supporew with them! Ms. Amela Zanacicepresented the FAA.
An outline of the ativitiesand some images from the event are presented below.
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A Station 17 Basic UAS education including:
A How a UAS flies (Physics of Flight) 1 Subsystems of a UAS i How UAS are used

New Mexico State University

2

m——__ naw
L i

A eamzeced ka1

025 kpto25 kg
sUAS = or
(.55 Ibs to 55 [hs

I'ixed Wing

Tis,

V-T-0-1L
Vertical
Take
Off il
Landing

Multi-rotor sUAS
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A Station 2a i NMSU aircraft on display

A Included small, medium, and large vehicles and demonstrate fixed wing, helicopter, and quad-
copter types of UAVOs

A Station 2b i Mesilla Valley Model Airplane Club display

]

10
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A Station 3ai Three hands on STEM activities
A Set up by the College of Education to engage students who are not flying the flight simulator
A Activities i Build a small hoop flyer, build a cup anemometer, and build a slingshot plane

A Station 3b i Fight simulators i 12 stations set up

A Station 47 Flight Demonstrations (with commentary)

On the gym floor with students in the stands at one end

Model Airplane Club flights of small airplanes and a micro quad-copter i
NMSU professional pilot demonstration of a small helicopter and a DJI Phantom
Camera video on the Phantom was piped to a large TV in front of the students so they could see

the video real time (video recorded and screenshots taken) - ry— 7
- }E E £

» ' " v) '

To o o I

" — e E— g W— o —

11



The FAA's Center of Excellence for UAS Research

il - X ASSURE

e for System Safety of UAS through Research Excelle:

THIRD PARTY RESEARCH. PENDING FAA REVIEW.

New Mexico State University Bl 1’- A7

A Station 51 Discussion on flight safety, how the FAA is interfacing with UAS, and
teChr"Cal careers in related fle|dS o Mechanical Engineers

. X o Flight Safety
o Dlectrical Engineers

o Data Analysts
o Sensor development

o Compuler science
o Communications
o Electronics

..and lols more

o Mechanics
o Mt.r(.umloysts - ""EFa-vs ,},MF

o Awiation and Aerospace Engineers

# Information Technology and more

Resedrth Areas

\x\‘
a“

Regulations
FAA Part 107
Basically this is a scl of rules

for adults who want to have a
business using UAS

\“‘\

Unmanned Aiverate Sysians
Tiight Tert Cent

Students were given a figoodie bago that incl
ball, and follow up informationInformationwasprovided to the teachers on follow up with the
Mesdlla Valley Model Airplane Club including dyfer with their club informationMultiple

copies of Model Airplane magazine®reprovided to the studentsThe dub has several planes

and controllers they own to teach young people / new flyers. These planes are available and they
will provide instruction for free. As a follow udy have a fly in day planned for October 15 at

the new R/C field built by theity. Lessons learnederecollectedand provided to the FAA.

12
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2.2.2 New Mexico State University UAS Roadshioitaguna Elementary School, Laguna
Pueblo, NM

New Mexico State University held its second road show event on October 27, 2016 at the Laguna
Elementay School, Laguna Pueblo, NMThis event required a road trip and overnight stay to
support. The outreach was supported by 6 NMSU PSL staff, 5 NMSU College of Education staff,
and 2 additional volunteers. The support team traveled up on Wednesdayrarabl@ego start

set up at 4 PM on Wednesday afternoon. After spending the night in a local hotel, the final setup
was completed Thursday morning between 7 and 9 AM. The group portions of the event, talks,
and flight demonstrations were from 9 to ~11 ANIhis was followed by rotation to different
stations and hands on activiti€Ehis event was for'g 4", 5" and &' grade studentsAn outline

of the activities and some images from the event are presented below.

The event started with ttiellowing:

1 Auviation education PowerPoint presentation kicked off the event

1 A number of the NMSU UAS were on display and operation and performance information
presented by one of PSL6s female pilots

1 Presentation on aviation and FAA careers, and fegety was given

The entire student body went outside for a flight demonstration with a number of different aircraft
including;

1 Powered glider

1 Small plane

1 Small helicopter

1 Multi-rotor UAS with a camera onboard that sent images back so the studedtsesul

the flight from the vehicle on a large TV screen

Eight students (two from each grade) were selected and flew with a smaltatadtiJAV in front
of their classmates. Their hands on flight experience was cheered on by their class mates.

13
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Classeghen broke down into three groups for rotations with multiple stations to provide students
with educéion and hand®n experienceThree separate hands on STEM activities prepared and
supported by the College of Educations STEM Outreach Center stagefibon flight projects

1 Hoop Flyer

1 Straw Rocket

Groupswere divided by age and given a carry bag that was color coded tdcéaisilg/into sub
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Each sudent also tried their hands at flying both a fixed wing aircraft and a quadcopter on one of

a dozen flight simulator computer stations
-/
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Also included in theolorc o d e d 7 g o o dome NMSH mformati@en sUAS puzzles,
stressall, and follow up informationStrong interest from students and faculty in continuing
this aviation education. Information provided to principal on items and approach to starting an
after school aviation clubSome of thedssons learnadcluded theollowing:

1 Speakers system inside and out and PowerPoint made things easier

1 This time provided better gender mix among various station/activities
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1 Female pilot presented the aircraft descriptions and flew part of the demonstration flights
(some of the youmfemalestudentgointed at the NMSU female pilot ameéere heard

saying at the flight simulator stationsh at @i f she can do it | <ca
Male and female instructors at flight simulation center

Prebagging of STEM hands on activity into a kit workeell

More time and fewer students during STEM activities and flight sims time worked well

Flight sim sessions allowed for both fixed wing and rautor flight time

= =4 =4 -4

On a personal note, the N8W PI has spoken to thousands of students over the yearagesill
Elementary, middle school, high school, university, civic groups, church groups, scouting groups,
and more in a number of different countries. The Laguna outreach was the most personally
rewarding talk and educational events he has done in ovelewaules.

It is difficult to relay in words the student excitement, the level of engagement, the respect, and
more from these young men and women. They were a delight. They took notes during the talks
(every student had paper and peiicdvery one). Tey asked questions. They laughed, were
amazed, and had fun. The faces of the students when they flew the flight simulators was a personal
highlight. The faces of the teachers and sch
were kids againVery fun to watch.

As follow up to this Aigniting a fl ameo, t he
Students were asking if they could have an afterschool aviation club. One of the tribal community
members volunteered to help organiZ2uring the event, the Principal asked for some specific
information on the flight simulators, some UAS that can be flown indoors, the vehicles flown
outside with the buddpox system, and some small R/C flight trainers. NMSU provided her the
names, mods| and costing for these. She putting a proposal together and presented this to the
Tribal Council in the following days to ask for spécifunds. She said that there iedunds

available the she can ask fdrhe program was approved and the Aeronautiigb started meeting

weekly for the rest of the school year with over 50 students participating.
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2.2.3 New Mexico State University UAS Roadsiddna Ana Community Collegkeas Cruces

New Mexico State University held its third road show event was held och\8a2017 This was

part of WAThe 2017 STEM Discovery Showcaseo a
Cruces. The day was focused on STEM outreach to local high school students (there were 7 or
more of the local schools in attendance) and to someeo€ommunity College students.300

high school and community college students attendEde NMSU Pl was one of the kickoff

speakes to talk about STEM careers. The taktired the FAA and ASSURESTEM Workshops

followed the opening speakers. The BATEM Workshopvas one of these sessions.

A total of 4 sessionsvere heldwith 24 students per session (~100 studeni®)ere werewo
activities with 15 minutes at each activitne activity included th&2 flight simulator stations
that were used d@he UAS Roadshows. A new outreach element sge®arrot Drone Junimg
Bots. The jumping bots were plannedb® used for the summer camp. This was a way to test
drive theequipment andetajumpstart on planning for camps. Using the bots tatigigtudents

to drive and then torpgram a set coursel'he same programming skills wetesedlater during

the summer camp to fly Parrot Cargo DranB&low are some images from this day.
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2.3 Support Materials for UAS Roadshows

Each location presentexhique challenges and opportunities for the Roadshows. There were some
common elements, but many/most were tailored to the specific groups, age levels, events,
locations, and the resources available at each University. All of the Roadshow materials were
gathered in one location and provided to ASSURE and uploaded to the FAA KSN site. Along
with the documentation, a summary document was supplied that provided a breakdown of the
materials submitted. That document was intended to provide a general ovartiexmaterials
generated that supported the UAS Roadshows and serve as a guide to the materials provided to the
FAA and ASSURE. The materials came from a number of different sources. The outline below
provides a listing of the various topic area fofdprovided to the FAA and the materials they
contain. This listing is intended to aid in searching through the materials.

Folderi Hands On STEM Activities
Directions for a number of different hands on activities related to flight
1 Build a cup anemometer
1 Directions for making hoop gliders
1 Directions for making a Foamie Flyer
1 Directions for making paper rockets

Folderi UAS Puzzles and Vocabulary
Crossword puzzle and word search files
1 UAS Crossword Puzzle printable crossword puzzle file
1 Unmanned Aeriabystems Word Seehi printable word search file
1 UAS Crossword Puzzle and Word Ligtsvord lists for puzzles in an Excel file
1 UAS Vocabulary Word List various word lists pulled from a number of online sources
(sources not cited). This is a just a gatigeof various aeronautical related words for
reference.

Folderi NMSU Roadshow Materials
Various files

1 Copy of FAA UAS OUTREACH Individual Reg ForinEvent sign in form

1 FAA UAS Roadshow STEM Event School Registration Informati&vent school sign
in form
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1 Flight Demonstration ScripisReference scripts that can be used for Professional Pilot
flight demonstration and during the student flight demonstrations (students flying with
professional pil ot on a Abuddy boxo0)

1 Laguna Elementary STEM Event Planninglanning materials for what was taken for

this event and some questions for the school during planning

Laguna STEM PlanningR initial planning materials for the logistics for the Laguna trip

STEM Stadium Plan Imagésplanning for a big outdoor event

UAS Roadshow Binder Covérbinder cover for event

UAS Roadshow Schedule Laguindaily schedule for event

UAS Roadshow Scheduieschedule for rotating school groups

Support Items by Education Statibtist of items purchased by education station and

sources for equipment

= =4 =4 -8 8 19

Folderi STEM Reference Materials
Various STEM reference files

1 Aerospace Micrd_esson 16 How do Airplanes Fly An AIAA lesson plan

1 Flyer_Webi AUVSI reference file on flying SUAS

1 K-12 UAS Education Applicatiorisresults of a web search of UAS related education
materials that may be of use. This is a reference file with links
KBYF _Brochure WEB FAA fAKnow Before You Flyo brocht
Safetyinsertbestbuyi brochure of AMA and FAA KBYF information
STEM Slides for ReferendePowerPoint report on STEM Outreach events at NMSU
UAS Roadshow Laguna Picture ShowowerPoint report on STEM Outreach event at
the Laguna Pueblo
1 UAS Websites from the FAA list provded by the FAA at the onset of this outreach

= =4 =4 -4

Folderi Presg Cost Sharé In Kind
Various files
1 Email for Political Folks UAS STEM Event at NMSU on Octobeii Z¥art press release
and part instruction for the Laguna event
1 Email for Political Folks UAS $EM Event at NMSU on September P@art press
release and part instruction for the NMSU stadium/arena event
1 FAA UAS OUTREACH PRESS Guidangeevent day information for attending press
1 In-Kind for Roadshow EventsBlank form for inkind support

Folderi STEM Materials from Tuskegee

Various files used by Tuskegee University for their Roadshows

Agriculture (UAV)i poster of agriculture uses

Drone Day Banner

Drone Dayi Outreach objectives and activities

Geese Take off in Slow Motianvideo

Ornithopteri video

Physics of Flight Drone Dayi PowerPoint presentation for student education
Posterd various UAS use case posters

Programming AR2 Parrot

= =4 -8 -8 _9_95_°2_2
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1 UAS Drone Dayi education presentation
1 UAS poster 3 for Surveillance
1 UAV Terrain Poster

Folderi STEM Presentation Materials from NMSU
Various filesused by New Mexico Stdtmiversity for their Roadshows
1 UAS STEM Outreach Briefing Oct 2016PowerPoint presentation
1 Final UAS Script for UAS Roadshow Education Statisnc r i pt used for fAbl
preentation at Education Station
1 Final UAS Script for UAS Roadshow Education Station with Imagesipt with images
used for fAblue boardo presentation at Educ
1 Final UAS Script for UAS Roadshwv Education Stationpr i nt f il e f or 110X
to be used for fiblue boardo presentation

1 Final UAS Script for UAS Roadshow Safety and Careers Station with Iniasyipt
used for fAblue boardo presentation at Safe

1 Education Images Fin&lPrintFileipr i nt fil e for belasx®dofiomad
boardo presentation
1 Career Images FinalPrintFileipr i nt file for 110x170 i mage:

boardo presentation
M Blue Boardi PowerPoint instruction to make a Blue Board
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3 UAS Summer Camps

The UAS Summer Camps at each @msity were different. Like the UAS Roadshows, there were

many common elements, but each school took advantage of the in hand and established resources.
The initial goal offered to the FAA was to su
The goal was to reach 50 total students. As noted below, the response in some cases was SO
overwhelmingly positive that additional opportunities were provided.

The plan wado develop projeebased handen learning opportunities for students from under
represented groups using UAS as a learning platfStaodents from-A.2 gradesvere targeted for
thestructured summer progranT uskegee focused on High School studentsNi&U focused
on the Middle School aged students. Both the Universities leveraged cateatks with school
districts, teachers and parenBoth Universities usetheir existing facilities and resources to the
greatest extent possible.

The summer cameffort required specific value centered curricula development. Raedson

activities from the Roadshow eventere used irpartfor these camps, withew more detailed

curricula developed. One tife outcomes of thiswastodevelopat ai | ed fAhow too t
all of the curricula, planning, materials lists, support, etc. so the UAS learning experiences can be
easily alapted to other locations. Thigutd easily provide ASSURE schools and affiliates a solid
foundation to set upummer programs in their areaghe sections below provide information on

each camp.

3.1 Tuskegee University UAS Summer Camp

Tuskegee WrCiaungr Dirtoyndes Z o nlane 19%@Jlsine @3017d Thénitial m
plan was fo 25 participants, 30 accepteand in the end 20 students participated. A probable
cause for this reduction in numbers wahsportationssuegrural county, dependence on school
buses) The hghlightsof the camp were;

A Physics of Flight

A Using Excel (Data entry, formulas, graptiin

A Ozobot programming and Maze Running Competition

A Drone programming and Obstacle Course Competition

3.1.1 Tuskegee University UAS Summer Camp Schedule
The Tuskegee Universi@amp Drone Zon&chedulevas as follows:

A Monday, June 19 (Dayl)

0830- 0930 Registration

0930- 1030 Introduction

1030- 1100 Ice breaker

1100- 1145 Physics of Flight

1145- 1315 Lunch

1315- 1515 Demonstrations (a) Water Tunnel (b) Smoke Tunnel (c) Wind
Tunnel

A Tuesday, June 20 (Dag)

A 0830-0930 Flight Instruments andircraft Controls

22
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A 0930-1030 Flight Simulator Handsn
A 1030- 1130 Introduction to Excel
A 1130-1300 Lunch
A 1300- 1330 Unmanned Aerial Systems
A 1330-1515 Teaming and Team Research
A Wednesday, June 21 (D&Y
0830- 0930 What is programming
0930- 1030 Harnds-on programming activity
1030- 1130 Maze runner competition
1130- 1300 Lunch
1300- 1415 Team research activity completion
1415- 1515 Paper airplane competition
A Thursday, June 22 (Day})
A 0830-1000 Team research presentations
A 1000- 1130 Handson programming activity
A 11301300 Lunch
A 1300- 1515 3D printing demonstratioandHandson drone programming
activity
A Friday, June 23 (Dayb)
A 0830-1000 Handson drone programming activity
A 1000- 1130 Drone derby
A 1130-1300 Lunch
A 1300- 1400 Certificate ceremony

Too oo Too Too Too To

3.1.2 Tuskegee University Camp Drop Zone Images
Bel ow are some i mages fir@ampg her drues k2greeodo .Uni ve
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.

3.1.3 Tuskegee Universityarticipant STEM Perceptions

Below is some feedback from the Tuskegee summer camp. ThE€gwgt Survey had typical
commentdike the following:
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1 First off, I liked when we flew the flight simulator. Secondly, | enjoyed when we
programmed the ozobots. Lastly, | enjoyed when we programmed and coded our drones in
the gym.

1 Ilike how we got to use @uPads tgprogramthe ozbots. | also liked the tour we got of the
different labs. The last thing | liked was going to eat in the cafe.

1 Iliked programming ozobots, programming drones, and doing the flight simulator
1 Learned how to program a Drone anzbOt and the competitions
1 The Flight Simulator , Flying the Drones , and Lunch
Pretest Post test
1. Science is useful for the problems of everyday life. E=a
@ Svorgly Agwe
© Agrem
@ e
@ Svorgly Disagroe

2. Mathematics is something which | enjoy very much.

3. I don't do very well in science.

@ Svongly Agee

@ Uncactain
©® Dsagreo
© Stongy Osagee
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Pretest Post test

6. There is little need for mathematics in most jobs.

18 responses

@ Stongy Agroe
® Agre

© Uncenan

@ Dsagree

@ Stingy Duagres

7. Science is easy for me,

18 rosponses

@ Srongy Agroe
© Agea

@ Uncatan

©® Osagroe

@ Svongly Daagres

39. No matter how hard | try, | cannot understand science,

1§ responses

© Srongly Agree
© Agree

® Usconse

©® Dasgree

@ Svongly Dsagree
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| have learned about how airplanes fly

20 responses

@ Strongly agree
® Agree
© Not sure

@ Strongly dsagree

| have learned what are Unmanned Aerial Systems

20 responses

@ Stongly agree
© Agree
© Not sure

@ Strongly disagroe

| have learned about the different uses of Unmanned Aerial Systems

20 responses

@ Swongly agreo
® Agree

@ Not sure

@ Disagree

@ Strongly disagree
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Post Camp Survey

| have learned how to program the Ozobot

20 responses

| have learned how to program a drone

20 responses

| have learned how to program a drone

20 rosponses
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@ Stongly agree
©® Agree

@ Not sure

® Disagree

@ Strongly Gsagreo

@ Strongly agree
® Agreo

@ Not sure

@ Dsagree

@ Srongly agree
@ Agree

© Not sure

@ Disagroo
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Post Camp Survey

| plan to go to College 1 will get a good job if | study math, science and engineering

20 responses 20 responses

® Yo @ Srongly agree

@ No ® Agroe
© Maybe @ Not sure
) o
@ Srongly disagree

| enjoyed Camp Drone Zone | enjoyed talking to the Professors

20 responses 20 responses

@ Stongly agree @ Strongly agree
© Agree ® Agree
© Not sure @ Not sure
@ Disagree @ Disagree
@ Svongly sisagree @ Strongly disagree
| enjoyed the demonstrations in the lab I would like more about programming Unmanned Aerial Systems
20 responses 20 responses
@ Srongly agree @ Swoagly agree
@ Agree ® Agree
& Not sure @ Not sure
® Dsagroe @ Disagree
@ Strongly disagree @ Svongly dsagree
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3.2 New Mexico State University UAS Summer Camps

The New Mexi co SASSummer Canpyhad ts evolve based on demand. The
initial promise to the FAA was f@&5 students for 1 weelt appeared demand would be high so
camp was split into morning and afternoon classes to double the numb@ssallowed two
different sets of students to be taught during each 2 week seskien@amp was broken down
into ten 25 hour sessionsThis revised approach noargeted 30 studentepclass 060 students
total per sessionessentially doubling what was initially promised.

The online camp registration was opened and &nepcfilled in 1.5 days and ended with 150
on the wait list. This was thebt response ever for a NMSU STENmmer camp which NMSU
has been doing for many yea#dter crunching the numbeasd assessing budggitsvas decided
to offer a second camplhis again doubled the numbers to 120 studiats.

The New Mexi co |JASSunemer Campy were heldt twodimes frdome 19 to
30 and July 10 to 212017. The camprogram was repeated AM and RMch day of camp.
There was some evolution of the materials and teaching for the castpevas below.

A June 19 to June 30

A AM session were taughisingthe originally planned course materials

A PM session had lesson plans slightlyraiebased on AM class results.

A This was an excellent example of real time adaptation of lessons learned.
A July 10to July 21

A Course materials and lesson plans were updated baskd first two weeks of

classes.
A Improvements seen in camp flow and instruction.

3.2.1 New Mexico Stat&niversity UAS Summer Camp Schedule
The New Mexico State Universi§ummer Camp Scheduleas as follows:

A AM Session 9 to 11:30 AM and PM Session 1 to 3:30 PM (AM session shown below)
A Monday (DAY -1)
A 9:00-9:307 Registration/Attendance Name tags
A 9:30-10:00i Flight, what is it, how does it work, Forces etc.
A 10-11:151 Teams Paper airplaneguilding different planes and testing distance
based on shape and paper used.
A 11:1511:307 Wrap upi discuss what we learned from the paper airplanes and
how the different shapes affected distance.
A Tuesday (DAYi 2)
A 9:0071 9:05i Attendance
A 9:057 9:201 Guest Speaker (TBA)
A 9:207 10:20i RC Flight Simulatoii Fixed Wing Aircraft
A 10:20i 11:151 Use different craft as well as editing their parameters to see how
they are affected.
A 11:157 11:307 Wrap upi discuss how the fixed wing craft controlledmpared
to the quad copters etc.
A Wednesday (DAY 3)
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To  Too o To Do

9:007 9:057 Attendance

9:057 9:307 Introduction to the Parrot Sumo and general Drone Safety
9:30 10:00i1 Free Drive (Get used to the driving controls)

10:0071 11:157 Driving Track 1i Race the trek and time it to see which team
can get the fastest time

11:1571 11:307 Wrap up

A Thursday (DAY 4)

A
A
A
A

A

9:0071 9:057 Attendance

9:0571 9:357 Introduction to programming activity

9:3571 10:0071 Tynker Software how too

10:0071 11:157 Program the Parrot Sumo to run the same track from Day 3 to see
if its faster

11:157 11:301 Wrap up

A Friday (DAY -5)

o Too o o Do Io

9:0071 9:057 Attendance

9:057 9:207 Guest Speaker (TBA)

9:2071 9:307 Parrot Mambo Safety and general usage

9:3071 10:157 Free Flight- non grabber claw

10:151 11:157 Flight track 1i Fly the track and track times to see which team is
the fastest

11:157 11:307 Wrap up

A Monday (DAY 6)

A
A
A
A

9:007 9:057 Attendance

9:057 10:001 Programming the Parrot Mambo

10:0071 11:157 Program the Mambo to run a track completely hands free
11:15-11:301 Wrap up

A Tuesday (DAYi 7)

A
A
A
A

A

9:0071 9:057 Attendance

9:0571 9:157 Grabber claw

9:1571 9:5571 Creating a payload with the 3d doodle pins

9:5571 11:151 Fly the payload track and drop gffur payloads in the designated
baskets highest score wins

11:1511:301 Wrap up

A Wednesday (DAY 8)

A
A
A
A
A

9:0071 9:057 Attendance

9:057 9:2071 Camera Overview

9:2071 10:157 Camera Challenge Track

10:157 11:157 Program Camera Track Challenge
11:1571 11:307 Wrap up

A Thursday (DAYi 9)

A
A
A
A
A

Meet at the LAS CRUCES Airport

9:0071 9:057 Attendance

9:0571 10:007 Drone Demos

10:001 11:157 Free Flight/Programming
11:157 11:30

A Friday (DAY 10)
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A 9:001 9:05i Attendance
A 9:051 11:15i Final Drone Challenge Advancedrack
A 11:157 11:307 Final Wrap up

A single summary graphic that covers the instruction over the 10 days of camp is show below.
This presents the focus and tools of each day of the camp.

NMSU i UAS Summer Camp DaCIose fo 12,
rticj St
1. Aviation Education and Flight Safety U A(‘:/'I;ated in thg‘x"nts
mmer CamMrSU
2. Flight P!
Simulator
Time

6. Flying, 7. Programming, and 8. Payload
Challenge with Mini Drones

9. UAS Flight Test Site Visit

10. Combined Challenge with
Ground and Flight Vehicles

3. Driving, 4. Programming, and 5. Payload
Challenge with Ground Bots
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3.2.2 New Mexico Stat&niversity UAS Summer Camp Images

Below are some images from tNew Mexico Stat&J n i v e UAS Sumndes Camp
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Ground Payload Challenge

Ground
Payload
Challenge
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Outdoor Flight Challenge Course

Free Flight
and

Programming =

mE Eaw
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Airborne
Payload Challenge

ST A
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Talks by professionals in the industry
Tour of site and vehicles
Flight demonstration
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