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Experience of delivering a virtual STEM focused summer program to pre-college
students in the midst of the COVID-19 pandemic is presented. The program was offered to a diverse
underrepresented population of 9 - 12th graders in rural Louisiana with a great opportunity to reach an otherwise

underserved segment of the population.

SETTING

Two weeks (Ten-day) summer program
Applications of engineering principles across
disciplines in a virtual setting

Eight different modules (minicamps)

One segment of a comprehensive on-going
initiative to serve students and educators from
underrepresented communities
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Moodle was the delivery platform
Kahoot, TinkerCAD, YouTube were used
Supply kits were mailed to each student

3D printed parts, Microcontroller boards, ...
Groups of 8 — 10 students rotate through a different
mini camp each day
Continuous, virtual mentoring from faculty and near-
peers (undergrad) using Google Meet
Group discussions on content materials
Hands-on, active learning with virtual guidance
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8 MINI CAMPS

1. 3D Design and Printing - Students designed and built a medical face shield

2. Physics Roller Coaster- Student completed simulations and then designed and built roller coasters and
catapults

3. Mechatronics - Students assembled simple mechanical robots called brush bots and used TinkerCAD’s
Circuit to construct LED Light Shows using an Arduino and electronic components.

4. Cosmetic Chemistry- Students made bath bombs, sugar scrub exfoliants, and natural toothpaste

5. Battle of the Bug- Students built a model virus, performed ‘transmission’ experiments using Glo-Germ
powder, determined the sugar content of food, and collected data on heart and respiratory rates at rest and
during exercise

6. Aquaponics- Students assembled a pre-designed aquaponics system in their home and designed and drew a
complete aquaponics system

7. HomeLion CyberSecurity- Students acted as investigators and collected evidence in a real-world, gaming
experience to identify the cyber criminal

8. Architecture- Students cut out and assembled cardstock structures and built 3-D model homes on TinkerCAD

CHALLENGES

LESSON LEARNED

e Access to equipment

e Internet connection reliability

e Microphone or camera did not work

e Devices and software incompatibility

e Unfamiliar with delivery platform (Google Meet and
Moodle)

e “Down-time” for students who finished projects quickly

Dr. Ahmad Fayed,

e Chromebooks loaned out

e Supply boxes and minicamp instructions must be
stand-alone

e Must ensure software compatibility

e Short tutor session on how to use delivery platforms

e Provide short, interesting activities to fill in’ the gaps

, Dr. Wendy Conarro,
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STATISTICS

e 76 students from 35 schools registered
e 63 students from 30 schools attended
e Project Completion:
Aquaponics 57% HomelLion Security 69%
Mechatronics 66% Battle of the Bug 51%
3D Design 36%
e 76% reported experience was better than expected
e Battle of the Bug had the highest post-camp
experience rating
e Scores increased slightly in pre-post knowledge
challenges in Battle of Bug; post camp survey showed
that over 65% desired to live healthy lifestyle
e Modest, but not significant increases in pre-post
challenge in Roller Coaster minicamp
e Most enjoyed: hands on activities (29%), learning new
things (25%), using the stuff in my box (23%)

e Enjoyment matched projected interest (A.3 and A.4)
e Most concerns: not keeping up, not knowing how to
use technology and having technology work (A.5)

e Over half of students had no negative feelings
towards any elements of the minicamps (A.6)

Fig. A.6. Future Fest 2020 Afternoon Poll Item 3 - Elements Students Did Not Care For

@ Nothing
@ | had issues with my technology
| had issues with my supplies

@ The theme of the camp did not interest
me

@ The activities were too hard

® Other

@ The activities were too easy

@ | did not feel a part of my group

It was hard to get to know the other
students

@ It was hard to get to know the college
students

® Itwas hard to get to know my instructor

Fig A.3. Future Fest 2020 Morning Poll Iltem 2 - Participant Interest

@ the hands-on activities

@ learning some new things
using the stuff in my bex

@ getting to talk with college professors

@ nothing

@ meeling new people

205 (25.4%) @ other

@ ogetting to talk with college students
gatting to mest other high schoal students

@ seeing friends or family (other students)

Fig. A.4. Future Fest 2020 Afternoon Poll Item 2 - Participant Enjoyment

@ the hands-on activities

@ leaming some new things
using the stuff in my box

@ getting to talk with college professors

@ nothing

@ meeting new people

@ getting to talk with college students

@ getting to meet other high school students
other

@ seeing friends or family (other students)

122 (22.8%)

Fig. A.5. Future Fest 2020 Morning Poll item 3 - Student Concerns

@ Nothing
@ Not being able to keep up
Having my technology not work

@ Not knowing how to use the
technology

@® Being bored
@ Meeting new people
104 (18.5%) @ Other
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