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STEAM in the Classroom
Barriers, Mindset, and Strategies



Systemic Barriers

• Technology

• Computers/tablets, internet access, robotics

• Resources

• People, products, support

• Role Models

• Color, age, background



What is STEAM?

• … an interdisciplinary approach to learning focusing on real-

world lessons.

• … about students applying content in contexts that make 

connections between school, community, and the world 

around them while encouraging them to fail forward.

• … allows young generations to practice creativity, 

collaboration, communication, and critical thinking, to 

become the innovative problem solvers our future needs.



What is STEAM?

STEM education also promotes1:

• Quicker executive function

• Deeper level of understanding

• Higher retention of knowledge

• Increased student confidence

1NSTA- Exemplary STEM Programs: Designs for Success



STEAM Strategies

• DEI Education Mindset

• Effective Questioning

• Wait Time

• Explore Time



Effective Questioning

5 Principles

1. Use questions to encourage student-led thinking & reasoning.

2. Ask questions in ways that include everyone.

3. Give students time to think.

4. Avoid judging students' responses.

5. Follow up with ways that encourage deeper analysis.



Wait Time

• 3-5 second pause

• Move beyond regurgitation

• Encourage application, critical thinking, evaluation

• What do YOU think? 



Exploration Time

• Hands-on, minds-on, student-led exploration.

• Chance to experience phenomena in real-time.

• Freedom to fail forward.

• Practice makes proficiency. 



These materials are confidential and proprietary to Space Foundation. 
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AGENDA
• Introductions 

5 minutes

• Overview of Next Gen STEM and Artemis Resources

10 minutes

• Exploration Station: Safe Landing on the Lunar Surface and 

Design a Heat Shield Activity

20 minutes 

• Discussion and Questions

10 minutes



Why?
NGS makes meaningful 
connections to NASA’s missions, 

content and people to spark and 

sustain students’ interest in STEM.

What is Next Gen STEM?

Where?
Anywhere – in school, after school, 
at home, and through informal 

education institutions (e.g., libraries, 

museums, science centers).

How?
NGS has a portfolio of products, 
experiences, resources, challenges, 

competitions, and awards.

Who?
Next Gen STEM (NGS)
is for K-12 students 

and educators.



• What is Next Gen STEM? 

https://www.youtube.com/watch?v=tQkqa0FWydE

https://www.youtube.com/watch?v=tQkqa0FWydE


Live Connections
with NASA Experts

Next Gen STEM Portfolio

NASA CONNECTS
Community of Practice

Challenges &
Competitions

STEM Lesson Plans
& Educator Guides

Professional Development
& Digital Badging

Tutorial & Supplemental
Resource Videos

Curricula Support
Materials & Toolkits

Partnership
Support

Award
Opportunities



NASA CONNECTS Community of Practice
An online, professional learning community for educators to collaborate with each other and NASA.

Join Discussions & 

Connect With 

Others

Share & Discover 

New Best Practices

Learn About 

Upcoming Events

Museum & Informal 

Education Alliance

See The Latest 

Opportunities

Download Free

STEM Products

Ask Questions

& Get Answers





NASA STEM Engagement: Next Gen STEM

Earth Moon Aeronaut-X Solar System and 

Beyond

Explore Earth from above with 

the International Space Station, 

satellites, and more. 

Activities focused on NASA’s 

Moon exploration Campaign 

through the Artemis Program

Learning experiences 

surrounding the new 

generation of experimental 

aircraft

Educational resources 

for NASA’s exploration beyond 

the Moon.

nasa.gov/stem/nextgenstem

nasa.gov/stem/nextgenstem


STEM Lesson Plans & Educator Guides
Evidence-based educator guides, lesson plans, and activities that are aligned with national STEM standards.

More examples

at nasa.gov/stem



Curricula Support Materials & Toolkits

#LaunchAmerica

STEM Toolkit

Participate virtually in NASA launches
and milestones. Host your own 

NASA launch party.

Curated content including educational and outreach products, images, visualizations, videos and resources.

Mars 2020

STEM Toolkit

STEM lessons and do-it-yourself projects
covering biology, geology, physics,

math, engineering and coding.

Webb Space Telescope

STEM Toolkit

Find resources, activities, videos and more
for your students to learn about NASA’s

newest space observatory.

More examples

at nasa.gov/stem



NGS Leadership Presentation

• ADC Team.



https://www.nasa.gov/stem/nextgenstem/moon/index.html



How to Draw Artemis
Product Type: Hands On Activity / Play and 
Learn

Audience: Students

Grade Levels: 5-8, 9-12, Higher Education

Time: 45 minutes

Activity Overview: 

• Follow these instructions and use simple 
shapes to draw parts of NASA’s Artemis 
program, which will take us back to the 
Moon. The Space Launch System rocket, 
the Orion spacecraft, the Lunar Gateway 
orbiting spacecraft, the launch pad, two 
spacesuits and more are included!



AND…

Two new guides 

are coming soon!

• Exploration 

Ground 

Systems- Build, 

Launch and 

Recover

• Artemis 

Generation 

Spacesuits



Engineering Design Process
Guide & Help Students  THINK Like an Engineer! 



• Choose Your Own Landing Site

• Sculpting Lunar Geology

• Priority Packing for the Moon

• Safe Landing on the Lunar 

Surface

https://www.nasa.gov/stem/moontomars

https://www.nasa.gov/stem/moontomars


• Safe Landing on the Moon Challenge: https://youtu.be/Sx7jnsyaFsA

https://youtu.be/Sx7jnsyaFsA


• GRADE LEVEL: 6th-8th grade, adaptable to all grades.

• YOUR CHALLENGE: Construct a model of a Lunar Landing Craft that will land as gently as 

possible using the thrust of balloons.

• GROUP SIZE: Groups of three to four.

Safe Landing on the Moon



Safe Landing on the Moon

Challenge Objectives:

Design Constraints:
• May only use everyday, readily available supplies

• May not use parachutes or other items designed to create drag.

Students will use the engineering design process to 

• Identify the challenges of landing a craft on the surface of a body 

without an atmosphere. 

• Design, build, and improve a model of a lunar landing craft that can 

slow its descent using the downward thrust of a balloon. 

• Must use at least one Inflated balloon.

• Must utilize landing legs that result in a stable, upright landing

• Lander must survive a drop test from a height of two meters,



Safe Landing on the Moon

Materials:



Safe Landing on the Moon

What am I trying to accomplish in this activity?

• What is the goal?

• What is my role on the team?

• How do we measure success?

What are the rules?

• What are my design criteria? (must haves)

• What are my design constraints (can’t haves)



Safe Landing on the Moon



Safe Landing on the Moon



Safe Landing on the Moon



Safe Landing on the Moon



Safe Landing on the Moon





Safe Landing on the Moon

• Where we able to successfully meet the 

objectives of the challenge?

• What difficulties did we have to overcome?

• What innovative idea did we use that was 

different than what other teams used?

• What was my role/contribution to the team?



NGS Leadership Presentation

• ADC Team.



• Analyze the Geometry of a 

Spacecraft

• Design a Crew Module

• Model a Spacecraft Docking 

System

• Build a Heat Shield

https://www.nasa.gov/stem/moontomars

Crew Transportation with Orion

https://www.nasa.gov/stem/moontomars


Your Challenge: You will 

work together in teams to 

design and build a heat 

shield that will protect the 

contents (candy) of a crew 

module (paper cup) from a 

simulated atmospheric 

reentry (hair dryer). 



The Orion Heat Shield

Orion: Heat Shield https://www.youtube.com/watch?v=XH4VVpfr9Bs

• How fast do you think Orion will be 
traveling when it re-enters Earth’s 
atmosphere?

• How hot will the atmosphere around 
Orion be during re-entry?

• What valuable key terms do you hear 
during this video?

https://www.youtube.com/watch?v=XH4VVpfr9Bs


Materials



Build a Heat 

Shield

• Design Criteria/Constraints

• The surface area of the heat shield cannot 
exceed 40 cm².

• The heat shield must protect the interior 
contents of the crew module (candy) from 
heat and turbulence during the simulated 
reentry (hair dryer).

• The contents must survive for 7 minutes 
without melting.

• A heat shield is a crucial element of a 
spacecraft, especially one that carries people. 



Build a Heat Shield

• What material characteristics will 

work best to protect the contents 

(candy) of the simulated crew 

module.

• Draw out your ideas for a heat 

shield and plan how you will 

conduct the testing. 



Time to BUILD!

• You will be split into groups, and you 
will design a module.

• Using your sketch, choose one team 
member to pick up the materials.

• Create your heat shield and attach to 
a paper cup that contains your 
chocolate astronaut.

• Test your heat shield at one of the 
testing stations.

• Redesign if there is time.



How to Test:

1. Each team will build the heat shield they designed, using the materials 

provided.

2. Once the heat shield has been built, your team will test the shield by 

holding a hair dryer no more than 10 cm away from the bottom of the 

shield, exposing it to direct heat and air for 7 minutes. 
3. You will use a stopwatch and take thermometer readings in 1-minute 

increments. They will track their data on a data table.

4. After completing the first round of testing, your team can make 

modifications to your design to improve protection of the crew module 

contents (candy) based on the results of the testing 
5. You can repeat the testing with your modified design if there is time.



Our Data
Time Increments (mins) External Temperature

(Fahrenheit)

Internal Temperature

(Fahrenheit)

Observations

1:00

2:00

3:00

4:00

5:00

6:00

7:00



Activity Wrap up

And 

Discussion



Stay Connected

Social Media

Find us on YouTube, 

Twitter, Facebook and 

Pinterest

NASA CONNECTS

Online community where 

NASA and educators 

collaborate

NASA Express

Our email newsletter with 

the latest updates across 

NGS

Website

Your one-stop for the latest 

activities, challenges and more



Jen Hudgins

Jen.Hudgins@nasa.gov

mailto:Jen.Hudgins@nasa.gov


NGS Leadership Presentation

• ADC Team.


