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10 word title: NGSS Meets the Outdoors: Teaching Elementary 
Science Outside

30 word summary: In outdoor classrooms, students can explore and 
investigate natural phenomena supporting science teaching aligned 

with NGSS.  Dress appropriately to learn techniques and lesson 
examples from MSU’s Teaching Science Outdoors PD.



What to expect today:
1. Introductions, who is in the room, familiarity with NGSS (10, 

10-10:10)
2. Overview of teaching science outdoors (5, 1010-10:15)
3. Watershed Observation Activity (60, 10:15-11:15)

a. Water Cycle Refresher
b. What is a watershed?
c. Field Assignment: Gathering evidence and Asking questions
d. Debrief: Choose best questions for further investigations

4. NGSS - asking good questions (20, 11:15-11:35)
5. Debrief: How to use this in your classroom (10, 11:35-11:45)
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How well do you know the Common Core?

 I don’t. Should I?

 I’ve heard of the MSS, Framework and NGSS, but don’t 
really know how it impacts students. 

 I’m familiar with the Framework and NGSS, but I have 
questions and would like more specifics

 I’m very familiar with the Framework and NGSS. I may be 
able to help others understand what it is and its impact. 
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c. Field Assignment: Gathering evidence and Asking questions
d. Debrief: Choose best questions for further investigations

4. NGSS - asking good questions (20, 11:15-11:35)
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Teaching Science Outdoors, program overview
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–

–
–

•

–
–
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Format for lesson
In class preparation: reviewing content and 
gathering materials

Outdoor activity: gathering evidence

Return to the classroom: apply what was 
learned and plan future investigations



Watershed Observation Activity: Water Cycle 
Refresher

● The Water Cycle by 
Foster Brown

●

https://www.youtube.com/watch?v=J_MlQyaL6Nw
https://www.youtube.com/watch?v=J_MlQyaL6Nw
https://www.youtube.com/watch?v=J_MlQyaL6Nw


What is a watershed?

●

●

●



What watershed are we in today?  

The Grand 
River 
Watershed



●
●
●
●
●

Field Assignment: What is the Grand River 
Watershed like?



Field Assignment: What is the Grand River 
Watershed like?



get into small groups
If you are a Twitter user and have your smartphone/tablet.  Please raise your hand 
and form groups with at least one person with the technology.



How to use Twitter - mini-tutorial!

1. Press the

2. Press the 

3. Take photo of evidence!

4. Type question or description 

5. #KBSK12
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Debrief
1. Look at the Evidence collected

a. On Twitter search #KBSK12 
b. Written observations or 

drawings - tape onto walls
2. Each group write 2-3 questions 

on post-it notes and put up on 
walls

3. Take a ‘gallery walk’ around the 
room to see questions
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1. Introductions, who is in the room, familiarity with NGSS (10, 10-10:10)
2. Overview of teaching science outdoors (5, 1010-10:15)
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Debrief: NGSS can guide us to ask good questions
All questions are good, but not all questions make good inquiry questions.  Here is 
where we can use NGSS to guide us.





• Blending the three dimensions 
(DCIs, CCCs, and practices) to 
focus instruction and assessment

• Shifts the focus of the science to 
explore, examine, and to explain 
how and why phenomena occur or 
design solutions to problems



Key features of DCIs
• Disciplinary significance

• Explanatory Power

• Generative

• Relevant to people’s lives

• Usable from K to 12



Life Science Physical Science
LS1: From Molecules to Organisms: Structures and 

Processes

LS2: Ecosystems: Interactions, Energy, and Dynamics

LS3: Heredity: Inheritance and Variation of Traits

LS4: Biological Evolution: Unity and Diversity

PS1: Matter and Its Interactions

PS2: Motion and Stability: Forces and Interactions

PS3: Energy

PS4: Waves and Their Applications in Technologies for 
Information Transfer

Earth & Space Science Engineering & Technology
ESS1: Earth’s Place in the Universe

ESS2: Earth’s Systems

ESS3: Earth and Human Activity

ETS1: Engineering Design



What are Crosscutting Concepts?

1. Patterns

2. Cause and effect

3. Scale, proportion and quantity

4. Systems and system models

5. Energy and matter

6. Structure and function

7. Stability and change

Ideas that cut across and are important to all the science 
disciplines. Provides different “lens” to examine phenomena.





Content and Practice Work together to Build 
Understanding

• Scientific ideas are best learned 
when students engage in practices 

• Practices are learned best when 
students use them to engage with 
learning specific scientific ideas

• Content and practices co-develop 
– 3-dimensional learning



Example of a Michigan Science Standard (from NGSS)



Selected Elementary Performance Expectations
K-ESS3-3. Communicate solutions that will reduce the impact of humans on the land, water, air, 
and/or other living things in the local environment. (cause and effect)

1-LS1-1. Use materials to design a solution to a human problem by mimicking how plants and/or 
animals use their external parts to help them survive, grow, and meet their needs. (structure and 
function)

2-ESS2-2.Develop a model to represent the shapes and kinds of land and bodies of water in an 
area. (size, proportion, scale)



Michigan Science Standards -Michigan Specific PEs

Find Michigan Science Standards at https://www.michigan.gov/documents/mde/K-
12_Science_Performance_Expectations_v5_496901_7.pdf

https://www.michigan.gov/documents/mde/K-12_Science_Performance_Expectations_v5_496901_7.pdf
https://www.michigan.gov/documents/mde/K-12_Science_Performance_Expectations_v5_496901_7.pdf
https://www.michigan.gov/documents/mde/K-12_Science_Performance_Expectations_v5_496901_7.pdf


MSS are Different
•

•

•

•







Practices: Asking questions and defining problems 
throughout K – 12:

Grades K-2 Grades 3-5 Grades 6-8 Grades 9-12

Builds on prior 
experiences and 
progresses to 
simple descriptive 
questions that can 
be tested

Builds on K-2 
experiences and 
progresses to 
specifying 
qualitative 
relationships

Builds on K-5 
experiences and 
progresses to 
specifying 
relationships 
between variables, 
and clarifying 
arguments and 
models

Builds on K-8 
experiences and 
progresses to 
formulating, refining, 
and evaluating 
testable questions 
and design 
problems using 
models and 
simulations



Asking Good Questions
1. Are fruitful - meaning they lead to other questions
2. Not yes/no
3. Require further investigation
4. Testable
5. Measurable
6. What would happen if…?
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Think, pair, share...
Go back and look at questions that we generated.
Which questions are good research questions?  
How would you continue the investigation?
Examples:

1. Make a model of the watershed.  
2. How do humans interact with the space?  Could you engineer something to 

solve a problem?

How would you collect data?  Would you need to return to collect more evidence?

Turn to ‘shoulder partner’ and discuss.  



Debrief

•
•

•

●



Thank you!
Questions?

mailto:karahaas@msu.edu
http://www.kbs.msu.edu
http://www.kbs.msu.edu
http://www.kbs.msu.edu
mailto:rbayer@msu.edu
http://create4stem.msu.edu/
http://create4stem.msu.edu/
http://create4stem.msu.edu/

