
 

Biosphere Learning Progression 
Grades K-2: GLOBE Protocols Aligned with NASA and NGSS 

NGSS Disciplinary Core Ideas Content Progression: In K-2, students learn how things people do can impact the environment. They also  investigate choices 
that can be made to reduce these impacts. In their exploration, students develop an understanding of how different  organisms (both plants and animals) have 
specific needs, how those needs determine the  habitats in which they live, and how habitats are being affected by the choices made by humans. In the Elementary 
GLOBE storybooks, the characters demonstrate the process of scientific investigation and data collection as they make observations of changes  they see occurring 
in their environment and work together to identify solutions to impacts made by humans.  

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) 
K-LS1-1 Use observations to describe patterns of what plants and animals (including humans) need to survive.  
K-ESS2-2. Construct an argument supported by evidence for how plants and animals (including humans) can change the environment to meet their 
needs.  
K-ESS3-1 Use a model to represent the relationship between the needs of different plants or animals (including humans) and 
the places they live.  
K-ESS3-3 Communicate solutions that will reduce the impact of humans on the land, water, air, and/or living things in the local 
environment.  
1-LS3-1 Make observations to construct an evidence-based account that young plants and animals are like, but not exactly like, 
their parents. 
1-ESS1-2 Make observations at different times of the year to relate the amount of daylight to the time of year.  
2-LS2-1 Plan and conduct an investigation to determine if plants need sunlight and water to grow. 
2-LS2-2 Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating plants. 
2-LS4-1 Make observations of plants and animals to compare the diversity of life in different habitats. 

NGSS Science Practices:  

Planning and Carrying Out 
Investigations: Make observations 
(firsthand or from media) to collect 
data which can be used to make 
comparisons.  (1-ESS1-2, 2-LS4-1)​
Analyzing and Interpreting Graphs: 
Use observations (firsthand or from 
media) to describe patterns in the 
natural world in order to answer 
scientific questions. (K-LS1-1)​
Developing and Using Models​

NGSS Disciplinary Core Idea: ​
 
LS1.C Organization for Matter and Energy Flow in Organisms​
All animals need food in order to live and grow. They obtain their food from plants 
or from other animals. Plants need water and light to live and grow. (K-LS1-1)​
LS2.A Interdependent Relationships in Ecosystems 
Plants depend on water and light to grow. (2-LS2-1) 
Plants depend on animals for pollination or to move their seeds around. (2-LS2-2)​
LS3.A Inheritance of Traits​
Young animals are very much, but not exactly, like their parents. Plants also are 
very much, but not exactly, like their parents. (1-LS3-1)​
LS3.B Variation of Traits​
Individuals of the same kind of plant or animal are recognizable as similar but can 

NGSS Crosscutting Concepts:  

Patterns​
Patterns in the natural and 
human designed world can 
be observed and used as 
evidence. (K-LS1-1)​
Patterns in the natural world 
can be observed, used to 
describe phenomena, and 
used as evidence. 
(1-LS3-1,1-ESS1-2)​
​



 

Use a model to represent relationships 
in the natural world. (K-ESS3-1) 
Develop a simple model based on 
evidence to represent a proposed 
object or tool. (2-LS2-2) 
Engaging in Argument from 
Evidence: Construct an argument 
with evidence to support a claim. 
(K-ESS2-2)​
Constructing Explanations and 
Designing Solutions​
Make observations (firsthand or from 
media) to construct an 
evidence-based account for natural 
phenomena. (1-LS3-1) 
Obtaining, Evaluating, and 
Communicating Information: ​
Communicate solutions with others in 
oral and/or written forms using models 
and/or drawings that provide detail 
about scientific ideas. (K-ESS3-3) 

also vary in many ways. (1-LS3-1)​
LS4.D Biodiversity and Humans: ​
There are many different kinds of living things in any area, and they exist in 
different places on land and in water. (2-LS4-1)​
ESS1.B Earth and the Solar System​
Seasonal patterns of sunrise and sunset can be observed, described, and 
predicted. (1-ESS1-2)​
ESS2.E Biogeology: ​
Plants and animals can change their environment. (K-ESS2-2)​
ESS3.A Natural Resources​
Living things need water, air, and resources from the land, and they live in places 
that have the things they need. Humans use natural resources for everything they 
do. (K-ESS3-1)​
ESS3.C Human Impacts on Earth System: ​
Things that people do to live comfortably can affect the world around them. But 
they can make choices that  reduce their impacts on the land, water, air, and other 
living things.  (K-ESS2-2, K-ESS3-3)​
ETS1.B Developing Possible Solutions: ​
Designs can be conveyed through sketches, drawings, or physical models. 
(K-ESS3-3) 

Systems and System 
Models: ​
Systems in the natural and 
designed world have parts 
that work together. 
(K-ESS2-2, K-ESS3-1) ​
​
Cause and Effect: ​
Events have causes that 
generate observable 
patterns. (K-ESS3-3, 
2-LS2-1) 

Structure and Function​
The shape and stability of 
structures of natural and 
designed objects are related 
to their function(s). (2-LS2-2) 

  
  

GLOBE Application:  

GLOBE Protocols: ​
 

●​ Air Temperature Protocol  
●​ Precipitation 
●​ Surface Temperature Protocol  
●​ Green-up Protocol  
●​ Green Down Protocol  

 
Elementary GLOBE Story Books:  

●​ The Mystery of the 
Missing Hummingbirds 

●​ All About Earth 

GLOBE Learning Activities:  
 

●​ All Year Long: (Outdoor Learning Experience) Learners make 
observational drawings in nature and compare their results throughout 
the seasons. (1-ESS1-2, 2-LS4-1) 

●​ The Colors of the Season: (Outdoor Learning Experience) Learners 
make observational drawings in nature and compare their results 
throughout the seasons. (1-ESS1-2, 2-LS4-1) 

●​ GLOBE Trees Sprout Science Journey: Use the one-pager to guide 
learners' learning and discovery of various aspects related to the needs 
and habitats of trees. (K-LS1-1, K-ESS3-1, K-ESS3-2, 2-LS2-1, 
2-LS4-1) 

●​ Life Cycle of a Tree Learners will learn about the life cycle of trees by 

Guiding Questions:  

 
1.​ What do plants need to 

survive? Animals?​
 

2.​ How do plants and 
animals (including 
humans) change the 
environment? ​
     -Land​
     -Air​
     -Water 

https://www.globe.gov/web/atmosphere/protocols/air-temperature
https://www.globe.gov/web/atmosphere/protocols/precipitation
https://www.globe.gov/web/atmosphere/protocols/surface-temperature
https://www.globe.gov/documents/355050/355099/Green-Up+protocol/ac287b49-8559-4f98-b9e5-a1421f5ae336
https://www.globe.gov/documents/356823/2538681/earth_prot_greendn.pdf
https://www.globe.gov/web/elementary-globe/overview/seasons
https://www.globe.gov/web/elementary-globe/overview/seasons
https://www.globe.gov/web/elementary-globe/overview/earth-system
https://www.globe.gov/documents/348830/55942067/AllYear_27July2018_FINAL.pdf/d5ef7c8c-5d39-446a-b170-0022591e22fe
https://www.globe.gov/documents/348830/350902/ElementaryGLOBE_SeasonsActivity2_en.pdf
https://observer.globe.gov/documents/19589576/3524779f-2319-0e46-03cd-a289a566f82e
https://observer.globe.gov/documents/19589576/4ef64755-9f2a-8e7c-82ad-800bab2b5193


 

GLOBE Supporting Resources:​
 

●​ Plant Color Guides 
●​ Winter Twigs 
●​ Elementary GLOBE 

Educator Implementation 
Guide 

●​ Elementary GLOBE Modules 
●​ GLOBE Across the 

Curriculum 
●​ Educator Presentations 

exploring the forest for the different stages of tree growth. (1-LS3-1)  
●​ Our Leaves are Changing: (Outdoor Learning Experience) OBSERVE. 

Look, smell, feel, and listen to the leaves. What do you notice? What do 
you wonder? (K-LS1-1, 1-ESS1-2, 2-LS4-1) 

●​ Adopt Your Leaves: (Outdoor Learning Experience)  Identify and keep 
track of a set of leaves and see how they change. (K-LS1-1, 1-ESS1-2, 
2-LS4-1) 

●​ Observe Green-Down:  What color is each leaf? Match the color on the 
GLOBE leaf color chart to each leaf. (K-LS1-1, 1-ESS1-2, 2-LS4-1) 

●​ Investigating Leaf Pigments: Different pigments can exist hidden in 
other colors. Green down in leaves is the process of the green pigment 
moving away revealing other color pigments that are left behind. 
(K-LS1-1, 1-ESS1-2, 2-LS4-1) 

●​ Spring is Coming: (Outdoor Learning Experience) Go outside and look 
around. The seasons are changing! OBSERVE. Look, smell, feel, and 
listen. What do you notice? (K-LS1-1, 1-ESS1-2, 2-LS4-1) 

●​ Adopt your Buds: (Outdoor Learning Experience) Have learners choose 
a branch that they can reach and tie a ribbon around the branch 4 buds 
up from the end of the branch. (K-LS1-1, 1-ESS1-2, 2-LS4-1) 

●​ Observing Green-Up: (Outdoor Learning Experience) Learners 
document the stage of the four buds on their branch over time. 
(K-LS1-1, 1-ESS1-2, 2-LS4-1) 

●​ Earth Systems in a Bottle: Learners will create experimental conditions 
in terrariums in order to study what plants need to survive. (K-LS1-1, 
K-ESS3-1, 2-LS2-1) 

●​ Site Seeing: (Outdoor Learning Experience) To help learners determine 
that a system’s boundaries are based upon the question(s) a scientist 
wants to answer. (All) 

●​ Phenological Gardens: (Outdoor Learning Experience)  Learners plant 
a garden and observe the flowering and leaf development stages of 
specified plants throughout the year. (K-LS1-1, K-ESS3-1, 1-LS3-1, 
1-ESS1-2, 2-LS2-1, 2-LS2-2, 2-LS4-1) 

●​ Bird Beaks and What they Eat Learners identify ideal beak shapes for 
the type of food birds eat. (K-LS1-1, 2-LS4-1) 

●​ Zoom In: (Outdoor Learning Experience) The learner will gain an 
appreciation of nature from a distance and close up point of view. The 

3.​ What are some ways 
we can help our 
land, water, and air 
stay cleaner and 
healthier where we 
live?​
 

4.​ How does the way an 
organism looks change 
throughout its life cycle?​
 

5.​ What role do the 
essential needs of 
organisms play in 
defining the habitats in 
which they live?​
 

6.​ How are the habitats of 
different animals and 
plants near us different? 
What animals and 
plants live in each kind 
of habitat? 

a.​ What makes a 
forest different 
from a pond?  

b.​ What animals 
and plants live 
in the forest, 
and what 
animals and 
plants live in the 
pond? (Can be 
changed to 
reflect local 
habitats in your 

https://www.globe.gov/web/north-america/home/north-america-phenology-campaign/plant-color-guides
https://www.globe.gov/documents/18702582/64403483/winter+twigs.jpg/386f396e-2433-4dd5-9437-0747a20f237c?t=1584586210561
https://www.globe.gov/web/elementary-globe/overview/teacher-implementation-guide
https://www.globe.gov/web/elementary-globe/overview/teacher-implementation-guide
https://www.globe.gov/web/elementary-globe/overview/teacher-implementation-guide
https://www.globe.gov/web/elementary-globe
https://www.globe.gov/web/globe-across-the-curriculum
https://www.globe.gov/web/globe-across-the-curriculum
https://www.globe.gov/do-globe/resources/teaching-resources/teacher-presentations
https://drive.google.com/file/d/1ESPyzKuHeEVqreguFb6M96BTpH93EeKx/view
https://drive.google.com/file/d/1xXJHIMztkbUTeIeDwJXQZQuywKKUw3VF/view
https://drive.google.com/file/d/1cYqjjSXf9zVBSS6PTh9DPOAiq9T-FIIJ/view
https://drive.google.com/file/d/1s1gzZeevDcr2dpAf44cVoVykIo8u-7hF/view
https://drive.google.com/file/d/1cctXbYQRypY77XQ6ghgRJ95DKgxmekDu/view
https://drive.google.com/file/d/1TdHQ-n_05ZvUoHUUQgsGqStQaHXFZZL3/view
https://drive.google.com/file/d/13hdQ8RC5IY9vRlbxHDqtfDTwX1DIewvN/view
https://www.globe.gov/documents/348830/350113/ElementaryGLOBE_EarthSystemsActivity1_en.pdf
https://www.globe.gov/documents/355050/61e78f98-5894-4219-89bd-186e8cda9514
https://www.globe.gov/documents/356823/2538681/earth_prot_phengardens.pdf
https://www.globe.gov/web/malmberg/home/blog/-/blogs/bird-beaks-and-what-they-eat?_com_liferay_blogs_web_portlet_BlogsPortlet_redirect=https%3A%2F%2Fwww.globe.gov%3A443%2Fweb%2Fmalmberg%2Fhome%2Fblog%3Fp_p_id%3Dcom_liferay_blogs_web_portlet_BlogsPortlet%26p_p_lifecycle%3D0%26p_p_state%3Dnormal%26p_p_mode%3Dview&_com_liferay_blogs_web_portlet_BlogsPortlet_curPage=1&_com_liferay_blogs_web_portlet_BlogsPortlet_categoryFilter=0&_com_liferay_blogs_web_portlet_BlogsPortlet_monthFilter=0&_com_liferay_blogs_web_portlet_BlogsPortlet_yearFilter=0&_com_liferay_blogs_web_portlet_BlogsPortlet_curDelta=5
https://observer.globe.gov/documents/19589576/64853150/ZoomInActivity.pdf


 

learner will explore a tree from a distance and then “zoom in” on a 
specific place or aspect of the tree. The learner will discover that trees 
can be good habitats for insects, animals, lichen, fungi and even other 
plants. (K-LS1-1, K-ESS2-2, K-ESS3-1, 2-LS4-1) 

●​ Tree Life Cycle: (Outdoor Learning Experience) Learners will learn 
about the life cycle of trees by exploring the forest for the different 
stages of tree growth. This activity provides learners with further 
evidence that all living things, or organisms, grow and change as they 
progress through their life cycle. Additionally, learners will learn that 
trees can be good habitats at each stage of life. (K-ESS2-2, K-ESS3-1, 
1-LS3-1, 2-LS4-1) 

area.) 
 
 

NASA Assets 

NASA Resources:  
●​ NASA Kids Club 
●​ NASA for K-4 
●​ Echo the Bat 
●​ Climate Kids 
●​ Make a Terrarium Mini Garden 

​
 

 
 
 
 
 
 

My NASA Data Visualization Tool: Earth System Data Explorer (This is a resource to be used by the educator 
in the development of learning activities for the classroom. It is not meant to be a tool for the learner at this 
grade level.)​
 
My NASA Data Supporting Resources 

●​ About the Biosphere 
●​ Elementary GLOBE Connections 
●​ Earth System Graphic Organizer 
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https://observer.globe.gov/documents/19589576/4ef64755-9f2a-8e7c-82ad-800bab2b5193
https://www.nasa.gov/learning-resources/nasa-kids-club/
https://www.nasa.gov/learning-resources/for-students-grades-k-4/
https://landsat.gsfc.nasa.gov/outreach/echo-bat/
https://climatekids.nasa.gov/
https://climatekids.nasa.gov/mini-garden/
https://larc-mynasadata-2df7cce0.projects.earthengine.app/view/earth-system-data-explorer
https://mynasadata.larc.nasa.gov/basic-page/about-biosphere
https://mynasadata.larc.nasa.gov/globe-connections/elementary-globe-biosphere
https://mynasadata.larc.nasa.gov/basic-page/earth-systems-graphic-organizer

