
 
 

Atmosphere Learning Progression  
Grades 3-5: GLOBE Protocols Aligned with NASA Resources and NGSS Standards 

NGSS 3D Progression of Learning: This learning guide builds upon concepts developed in grades K-2 that focus on weather patterns, students in grades 3-5 will 
examine the relationships associated with how patterns of typical weather conditions over different time scales can be used to describe climate. NASA scientists 
use satellite data to analyze historical weather patterns to answer questions related to climate and typical weather patterns. By incorporating GLOBE and My 
NASA Data in the classroom educators provide students with the ability to collect data, learn how to visualize and analyze data while connecting with NASA 
scientists, and access satellite data to answer their own questions related to atmospheric interactions that affect the weather and climate where they live.    

NGSS Performance Expectations: (Note: the following Performance Expectations and 3 Dimensional Learning are aligned with GLOBE and NASA Resources 
and are meant to support the development of the associated content and skill development but may not lead to complete mastery) 

● 3-ESS2-1 Represent data in tables and graphical displays to describe typical weather conditions expected during a particular season.  
● 3-ESS2-2 Obtain and combine information to describe climates in different regions of the world.  
● 3-ESS3-1 Make a claim about the merit of a design solution that reduces the impacts of a weather-related hazard. 
● 4-ESS3-2 Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans. 
● 5-ESS2-1 Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere and/or atmosphere interact.   
● 5-ESS3-1 Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment.  

Science Practices: 
 
Analyzing and Interpreting Data:  
Represent data in tables and various graphical displays 
(bar graphs and pictographs) to reveal patterns that 
indicate relationships. (3-ESS2-1) 
Analyze and interpret data to make sense of phenomena 
using logical reasoning. (4-ESS2-2) 
Developing and Using Models: Develop a model 
using an example to describe a scientific principle. 
(5-ESS2-1) 
Engaging in Argument from Evidence: Make a 
claim about the merit of a solution to a problem by citing 
relevant evidence about how it meets the criteria and 
constraints of the problem. (3-ESS3-1) 
Obtaining, Evaluating and Communicating 
Information: Obtain and combine information from 
books and other reliable media to explain phenomena or 
solutions to a design problem. (3-ESS2-2, 5-ESS3-1) 
Constructing Explanations and Designing 
Solutions: Generate and compare multiple solutions to 
a problem based on how well they meet the criteria and 
constraints of the design solution, (4-ESS3-2) 

Disciplinary Core Idea: 
 
ESS2.D Weather and Climate: 
Scientists record patterns of the weather across different 
times and areas so that they can make predictions about 
what kind of weather might happen next. (3-ESS2-1) 
Climate describes a range of an area’s typical weather 
conditions and the extent to which those conditions vary 
over years.(3-ESS2-2) 
ESS2.A Earth Materials and Systems:  
Earth’s major systems are the geosphere (solid and 
molten rock, soil, and sediments), the hydrosphere 
(water and ice), the atmosphere (air), and the biosphere 
(living things, including humans). Wind and clouds in the 
atmosphere interact with the landforms to determine 
patterns in weather. (5-ESS2-1) 
ESS3.B: Natural Hazards: A variety of natural hazards 
result from natural processes, Humans cannot eliminate 
natural hazards but can take steps to reduce their 
impacts.  (3-ESS3-1, 4-ESS3-2) 
ESS3.C: Human Impacts on Earth Systems - Human 
activities in agriculture, industry, and everyday life have 
had major effects on land, vegetation, streams, oceans, 
air, and even outer space. But individuals and 
communities are doing things to help protect Earth’s 

Crosscutting Concepts: 
 
Patterns: Patterns of change can be used to make 
predictions. (3-ESS2-1, 3-ESS2-2) 
Systems and System Models: A system can be 
described in terms of its components and their 
interactions. (5-ESS2-1, 5-ESS3-1) 
Cause and Effect: Cause and effect relationships 
are routinely identified, tested and used to explain 
change. (3-ESS3-1, 4-ESS3-2) 
 
 
                         

 



 
resources and environments.(5-ESS3-1) 

GLOBE Application 
Atmosphere Protocols: 

● Air Temperature 
● Clouds 
● Surface Temperature 
● Precipitation 

 
Data Investigation Sheets: 
 

● Atmosphere Investigation Integrated 
1-Day 

● Atmosphere Investigation Clouds 
1-Day 

● Atmosphere Investigation Surface 
Temperature 
 

Elementary GLOBE Book: 
● Do You Know That Clouds Have 

Names? 
● What’s Up in the Atmosphere? 

Exploring Colors in the Sky 
● What in the World is Happening to Our 

Climate? 

GLOBE Learning Activities: (Learning 
activities aligned with the NGSS Performance 
Expectations.)  
1. Observing, Describing and Identifying 

Clouds (3-ESS2-1) 
2. Estimating Cloud Cover (3-ESS2-1) 
3. Cloud Watch (3-ESS2-1) 
4. C1: From Weather to Climate-Looking at 

Air Temperature Data (3-ESS2-1, 
3-ESS2-2) 

5. C2: What is Your Climate Classification? 
(3-ESS2-1) 

6. How to Make a Climograph from Your 
Local Weather Data (3-ESS2-1) 

7. What Can We Learn About Our Seasons? 
(3-ESS2-1, 3-ESS2-2) 

8. Sky Observers (3-ESS2-1) 
9. Microclimates (3-ESS2-1, 3-ESS2-2, 

5-ESS2-1) 
10. What Can We Learn About Our Seasons? 
11. We are All Part of the Solution (4-ESS3-2, 

5-ESS3-1) 
 
GLOBE Resources: 
GLOBE Water Cycle Protocol Bundle 
GLOBE Weather Protocol Bundle 
Earth System Science Posters 
 

Guiding Question(s): 

Weather and Seasonal Patterns 
• How does the weather change with the seasons? 
• What weather patterns are typical for each season 
in your region? 
• How do your local weather patterns compare to 
other places around the world? 

Local Weather and Safety 
• What weather-related hazards are common in your 
area? 
• How do weather changes affect small-scale climate 
zones in your community? 

Environmental Systems and Interactions 
The atmosphere interacts with Earth's other systems 
in fascinating ways: (MND Tool: Earth System 
Graphic Organizer) 
• With the geosphere (land and rock) 
• With the biosphere (living things) 
• With the hydrosphere (water) 

Community Response 
• How do local leaders use scientific data to protect 
citizens from weather-related risks? 

Discussion Guidelines: 
Consider both short-term weather events and 
long-term climate patterns in your responses. Use 
specific examples from your region when possible. 

NASA ASSETS 
NASA Next Gen STEM for Educators: Resource 
for educators  
STEM Careers: Ask a SME: Close Up with a 
NASA Subject Matter Expert 
 

 

 

My NASA Data Learning Activities Grades 3-5: 
● Interactive Weather Observations (3-ESS2-1) 

● Cloud Sort Activity (3-ESS2-1) 

● Modeling Cloud Cover (3-ESS2-1) 

 

https://www.globe.gov/documents/348614/93d4bb3c-79e3-4255-9fc8-537fc4f870dc
https://www.globe.gov/documents/348614/7b79ee82-ebd6-4382-9283-181a412f063f
https://www.globe.gov/documents/348614/7537c1bd-ce82-4279-8cc6-4dbe1f2cc5b5
https://www.globe.gov/documents/348614/97b9939c-7fb5-4b12-8113-59f988781bf5
https://www.globe.gov/documents/348614/81a42f5e-8f77-4d23-8fb0-9006b0b27063
https://www.globe.gov/documents/348614/81a42f5e-8f77-4d23-8fb0-9006b0b27063
https://www.globe.gov/documents/348614/624fab53-4159-438e-b974-4a79c402c3cb
https://www.globe.gov/documents/348614/624fab53-4159-438e-b974-4a79c402c3cb
https://www.globe.gov/documents/348614/57388c8d-4774-422c-a104-ba72012d7a66
https://www.globe.gov/documents/348614/57388c8d-4774-422c-a104-ba72012d7a66
https://www.globe.gov/documents/348830/350460/ElementaryGLOBE_Clouds_en.pdf
https://www.globe.gov/documents/348830/350460/ElementaryGLOBE_Clouds_en.pdf
https://www.globe.gov/documents/348830/03d2d024-b0b5-4909-8503-02f24742adc6
https://www.globe.gov/documents/348830/03d2d024-b0b5-4909-8503-02f24742adc6
https://www.globe.gov/documents/348830/21221037/EGclimate_FINAL.pdf/2a51053a-dc77-47eb-a784-d4a1bdde35a2
https://www.globe.gov/documents/348830/21221037/EGclimate_FINAL.pdf/2a51053a-dc77-47eb-a784-d4a1bdde35a2
https://www.globe.gov/documents/348614/bcee1e0a-57e4-43ae-b390-b3d3d2995ff0
https://www.globe.gov/documents/348614/bcee1e0a-57e4-43ae-b390-b3d3d2995ff0
https://www.globe.gov/documents/348614/d58984c8-381c-4783-ad30-221fc381d619
https://www.globe.gov/documents/348614/381dac63-2770-4517-95ab-275a2effcf9f
https://www.globe.gov/documents/358135/358605/From_Weather_to_Climate.pdf
https://www.globe.gov/documents/358135/358605/From_Weather_to_Climate.pdf
https://www.globe.gov/documents/358135/358605/C2+-+What+Is+Your+Climate+Classification+Climate+Foundation.pdf
https://www.globe.gov/documents/10157/2596335/Seasons-Biomes_ClimographActivity-10-28-2010.pdf
https://www.globe.gov/documents/10157/2596335/Seasons-Biomes_ClimographActivity-10-28-2010.pdf
https://www.globe.gov/documents/356823/3fedb06a-a17d-40db-a506-4fbe373be983
https://www.globe.gov/documents/348830/ae1e06d3-f3f3-4a75-abe1-e7e3b5777242
https://www.globe.gov/documents/18527/37661214/Microclimates+Air+and+Surface+Temperature+508.pdf/9cb875b5-2baa-ceef-8bd4-de750b10a703?t=1638392654848
https://www.globe.gov/documents/356823/3fedb06a-a17d-40db-a506-4fbe373be983
https://www.globe.gov/documents/348830/55942507/03_EGc_FINAL_27Mar2024.pdf/c2b637bc-93a5-45ba-9b9e-98ef74a579fe?t=1711567526582
https://www.globe.gov/web/earth-systems/bundles/water-cycle-bundle
https://www.globe.gov/web/earth-systems/bundles/weather-bundle
https://www.globe.gov/do-globe/resources/teaching-resources/earth-system-science-posters
https://mynasadata.larc.nasa.gov/basic-page/earth-systems-graphic-organizer
https://mynasadata.larc.nasa.gov/basic-page/earth-systems-graphic-organizer
https://www.nasa.gov/learning-resources/for-educators/
https://nasaeclips.arc.nasa.gov/careerconnection
https://nasaeclips.arc.nasa.gov/careerconnection
https://mynasadata.larc.nasa.gov/
https://mynasadata.larc.nasa.gov/interactive-models/interactive-weather-observations
https://mynasadata.larc.nasa.gov/mini-lessonactivity/cloud-sort-activity
https://mynasadata.larc.nasa.gov/interactive-models/modeling-cloud-cover


 
NASA Earth Minute Videos: NASA isn't all about 
interplanetary exploration; in fact, the agency 
spends much of its time studying our home planet.  

● Why Does NASA Study Earth 
● My NASA Is Aerosol 
● Cloudy Forecast 
● Sea Level Rise 
● Earth Has a Fever 
● Mission to Earth 

 
NASA Learning Activities:            

● Building for Hurricanes: Engineering 
Design Challenge (3-ESS3-1, 4-ESS3-2) 

● Rain Gauge Design Challenge (3-ESS3-1, 
4-ESS3-2) 

● Observing Aerosols (3-ESS2-1) 
● Color a Temperature (Ch)art (3-ESS2-1) 
● Seasons Greetings (3-ESS2-2, 5-ESS2-1) 
● Climate Kids 

○ How do Clouds Form? (3-ESS2-1) 
○ What’s the difference between 

weather and climate? (3-ESS2-1, 
3-ESS2-2) 

● NASA Space Place: Weather (3-ESS2-1, 
3-ESS2-2) 

● Precipitation Towers (3-ESS2-1) 
● How do you build a weather satellite? 

(3-ESS3-1, 4-ESS3-2) 
● Water in the Atmosphere (3-ESS2-1) 
● NASA eClips Interactive Lesson: Clouds 

(3-ESS2-1) 
● NASA eClips Interactive Lesson: Seasons 

(3-ESS2-1)  
● The Air We Breathe 

 
MY NASA DATA Earth System Data Explorer: 
Visualization Tool 
 
 
GLOBE Atmosphere Protocols and Related 
ESDE Datasets:  
My NASA Data features resources for GLOBE 
protocols that provide connections to NASA 
datasets in the Earth System Data Explorer..  
 
Atmosphere STEM Career Connections: My 
NASA Data (MND) offers resources to help 
students explore careers related to Earth Systems 
missions at NASA.  Students may review job 
profiles within the four disciplines of STEM aligned 
with projects in the Atmosphere, Biosphere, 
Cryosphere, Geosphere, and Hydrosphere.  
 
My NASA Data Resource Pages 
About the Atmosphere 
Air Temperature 
Urban Heat Islands 
NASA Langley GLOBE Resource Page 

● Exploring Sky Color and Visibility (3-ESS2-1) 

● Global Temperatures Graph (3-ESS2-1, 

3-ESS2-2) 

● Earth System Satellite Images: Analyze One 

Image (3-ESS2-1, 3-ESS2-2, 5-ESS2-1) 

● Analyzing Data for My Location (3-ESS2-1) 

● Observing Earth’s Seasonal Changes 

(3-ESS2-2, 5-ESS2-1) 

● Energy Absorption on the School Yard Lab 

Activity (3-ESS2-1, 3-ESS2-2, 5-ESS3-1) 

● Our Earth: An Energy Absorption on the School 

Yard (Lab Activity) 

● Our Earth A Web of Systems (3-ESS2-2, 

5-ESS2-1) 

● Cloudy vs Clear (3-ESS2-1) 

● Hurricane Dynamics Data Literacy Cube Activity 

(3-ESS2-1, 3-ESS2-2, 5-ESS2-1) 

● What Will Happen if Climate Variability and 

Change Cause Glacier and Polar Ice Cap 

Melting (3-ESS2-2, 4-ESS2-2,5-ESS2-1) 

● What Will Happen if Climate Variability and 

Change Cause Glacier and Polar Ice Cap 

Melting  

● Human  Impacts and the Creation of Urban Heat 

Islands (4-ESS3-2, 5-ESS3-1) 

● Tropical Cyclone Counts Model (4-ESS3-2) 

● Tropical Cyclone Counts Bar/Column Chart 

(4-ESS3-2) 

Prepared by NASA Langley Research Center Science Directorate: Tina R. Harte and Elizabeth Joyner (2017) 
Revised by NASA Langley Research Center Science Directorate, Science Education Team (2025))  

 

https://www.youtube.com/watch?v=f9F7yDjSdNA
https://www.youtube.com/watch?v=4eh6IKahbok
https://www.youtube.com/watch?v=UCVn_IODeys
https://www.youtube.com/watch?v=msnOHuPep9I
https://www.youtube.com/watch?v=nAuv1R34BHA
https://www.youtube.com/watch?v=R8hh_l3l9Ao
https://gpm.nasa.gov/education/interactive/building-hurricanes-engineering-design-challenge
https://gpm.nasa.gov/education/interactive/building-hurricanes-engineering-design-challenge
https://gpm.nasa.gov/education/interactive/rain-gauge-design-challenge
https://www.nasa.gov/wp-content/uploads/2023/04/nasa-aerosol-activity.pdf?emrc=6fbcb2
https://www.nesdis.noaa.gov/s3/2023-03/temperature-color-art.pdf?_ga=2.132922954.579562529.1678903402-1990963117.1641233242
https://www.nesdis.noaa.gov/s3/2023-08/Seasons-Greenings-activity.pdf
https://climatekids.nasa.gov/menu/make/
https://climatekids.nasa.gov/cloud-formation/
https://climatekids.nasa.gov/weather-climate/
https://climatekids.nasa.gov/weather-climate/
https://spaceplace.nasa.gov/menu/goes/activities/weather/
https://gpm.nasa.gov/education/lesson-plans/precipitation-towers
https://gpm.nasa.gov/education/lesson-plans/how-do-you-build-weather-satellite
https://gpm.nasa.gov/education/lesson-plans/water-atmosphere
https://nasaeclips.arc.nasa.gov/resources/download/94
https://nasaeclips.arc.nasa.gov/resources/download/95
https://www.nasa.gov/stem-content/the-air-we-breathe-picture-book/
https://mynasadata.larc.nasa.gov/basic-page/earth-system-data-explorer
https://mynasadata.larc.nasa.gov/basic-page/earth-system-data-explorer
https://mynasadata.larc.nasa.gov/globe-connections/globe-atmosphere-protocols-related-esde-datasets
https://mynasadata.larc.nasa.gov/globe-connections/globe-atmosphere-protocols-related-esde-datasets
https://mynasadata.larc.nasa.gov/atmosphere/stem-career-connections
https://mynasadata.larc.nasa.gov/basic-page/about-atmosphere-background-information
https://mynasadata.larc.nasa.gov/basic-page/air-temperatures
https://mynasadata.larc.nasa.gov/basic-page/urban-heat-islands
http://www.globe.gov/web/nasa-langley-research-center/home/resources)
https://mynasadata.larc.nasa.gov/interactive-models/exploring-sky-color-and-visibility
https://mynasadata.larc.nasa.gov/maps-graphs-and-data/global-temperatures-graph
https://mynasadata.larc.nasa.gov/lesson-plans/earth-system-satellite-images-analyzing-one-image
https://mynasadata.larc.nasa.gov/lesson-plans/earth-system-satellite-images-analyzing-one-image
https://mynasadata.larc.nasa.gov/lesson-plans/analyzing-data-my-location
https://mynasadata.larc.nasa.gov/lesson-plans/observing-earths-seasonal-changes
https://mynasadata.larc.nasa.gov/lesson-plans/energy-absorption-school-yard-lab-activity
https://mynasadata.larc.nasa.gov/lesson-plans/energy-absorption-school-yard-lab-activity
https://mynasadata.larc.nasa.gov/lesson-plans/our-earth-web-systems
https://mynasadata.larc.nasa.gov/lesson-plans/energy-absorption-school-yard-lab-activity
https://mynasadata.larc.nasa.gov/lesson-plans/energy-absorption-school-yard-lab-activity
https://mynasadata.larc.nasa.gov/lesson-plans/our-earth-web-systems
https://mynasadata.larc.nasa.gov/lesson-plans/cloudy-vs-clear-graphs
https://mynasadata.larc.nasa.gov/lesson-plans/hurricane-dynamics-data-literacy-cubes
https://mynasadata.larc.nasa.gov/lesson-plans/what-will-happen-if-climate-variability-and-change-cause-glacier-and-polar-ice-cap
https://mynasadata.larc.nasa.gov/lesson-plans/what-will-happen-if-climate-variability-and-change-cause-glacier-and-polar-ice-cap
https://mynasadata.larc.nasa.gov/lesson-plans/what-will-happen-if-climate-variability-and-change-cause-glacier-and-polar-ice-cap
https://mynasadata.larc.nasa.gov/lesson-plans/what-will-happen-if-climate-variability-and-change-cause-glacier-and-polar-ice-cap
https://mynasadata.larc.nasa.gov/lesson-plans/what-will-happen-if-climate-variability-and-change-cause-glacier-and-polar-ice-cap
https://mynasadata.larc.nasa.gov/lesson-plans/what-will-happen-if-climate-variability-and-change-cause-glacier-and-polar-ice-cap
https://mynasadata.larc.nasa.gov/interactive-models/human-impact-and-creation-urban-heat-islands
https://mynasadata.larc.nasa.gov/interactive-models/human-impact-and-creation-urban-heat-islands
https://mynasadata.larc.nasa.gov/mini-lessonactivity/tropical-cyclone-counts-model
https://mynasadata.larc.nasa.gov/mini-lessonactivity/tropical-cyclone-counts-barcolumn-chart

