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Engaging Students in 3-Dimensional Science 
Investigations using a Gather, Reason, 

Communicate (GRC) Lesson-MS 
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• Become familiar with and experience a lesson that utilizes the 
Gather, Reason, Communicate (GRC) approach to sensemaking

• Explore a few digital strategies to help students to gather 
evidence to construct and revise explanations. 

• Deepen understanding of the 3-dimensional approach to 
science teaching and learning & how this approach connects to 
the AzSS

WHAT, HOW, WHY



#Going3Dw/GRC Lesson Website



Arizona Science Standards in Lesson

Main Connected Arizona Science Standard

**Lessons on this website are connected to NGSS**



Bundled Standards for One Lesson



Planning Summaries to Compare the AzSS to NGSS



3-Dimensions in Bundled Standards

Science & Engineering Practice(s) Crosscutting Concepts



Arizona Science Standards in Lesson



Science Performances – 
Students making sense of phenomena
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Adapted from PD with Brett Molding with ADE & SRP, November 2019



GRC Approach

Adapted from PD with Brett Molding with ADE & SRP, November 2019



GRC Approach
Phenomena-Based Teaching & Learning

Engage students in observing 
phenomena and provide students 

the opportunity to develop 
meaningful questions to investigate 

the causes of the phenomena.  

Students will gather information and 
data which they will use to support 

their explanations. Students will also 
reason to analyze data to use as 
evidence and communicate their 

findings. 

Motivate students to apply their 
knowledge of science to make 

sense of other phenomena, 
outside of the classroom. 



#Going3D w/GRC 7th Grade Lesson

Performances

Blue = Science & 
Engineering 

Practices

Green = 
Crosscutting 

Concepts



Leaves 
Group Performance- in Pairs (if w/students) 

• Explore leaves by going outside to collect two leaves from 3-5 different 
plants. The leaves may be from trees, bushes, weeds, and/or flowers.

• Observe leaves carefully and look for patterns across all of the different 
species of leaves. Write a list of observed patterns in a S-T-W table.

7th Grade GRC Lesson- Green Leaves

Gather



Leaves 

Observe leaves carefully and look for patterns across all of the different species of 
leaves. Write a list of observed patterns in a S-T-W table.

Leaves from 5 Different Species

Gather

Topside Underside

Video

https://docs.google.com/document/d/1abLhtclwGLXS-P0UEJCmFzGy4cWeWmd_v7FsY9Ah8fE/edit?usp=sharing
https://drive.google.com/file/d/1LdMiacaI1MBe94VbVvCWYRQoQd6KzCbz/view?usp=sharing


See-Think-Wonder

(2 minutes)



Small Group
MOVE 1: Share observations with your group:
• Review your observations
• Choose two observations to post
• Post your observations on Jamboard (one observation per sticky 

note) Please post on BLUE

Move 2: When posting slows:
• Circle at least one observation someone in your group noticed 

that you did not (multiple people can circle the same observation)
• Put a check mark next to at least one observation someone 

noticed that you also noticed.
• Post patterns your group identifies GREEN 

Noticings & Patterns Jamboard



Class Discussion About Patterns & Predictions

Whole Group Noticings/Patterns: (I will take notes)
●



Asking Questions
Continued Group Performance (3 minutes Alone Zone)
Phenomenon - Leaves are green, however the top side of a leaf is a different 
shade of green than the bottom side of the leaf. 

• Develop questions to obtain information about the patterns you observe of 
leaves being a different shade of green on the top than on the bottom.



Before typing in chat box:
• Review your own observations and 
    the observations of your group.
• Review and/or add to the questions you 

recorded in “I wonder” column of your table.
• Choose one question to share that answering 

may help us make sense of the phenomenon.

          Type in chat box, but DO NOT HIT ENTER! 
            (wait for countdown- 3,2,1..waterfall!)

Wonderings Waterfall- Whole Group Share



Investigation: Green Leaves 

Gather



Read Article & Gather Information

Obtain information from reliable sources for how the structure of a leaf functions to meet 
the needs of the plant.

Alone Zone (6 minutes)
Read the article and annotate as you wish. 
Be mindful to look for information about 
structure and function.

Gather



Investigation: Green Leaves 

Reason



Constructing Explanations- Group Performance

Construct explanations for how the structure of the darker top and light underside of leaves functions in leaves.

Develop a model to show differences in the structure of cells on the top and bottom of a leaf. 

Reason



“Breakout” Rooms- Share & Discuss Models



Class Discussion & Revisions 

Class Discussion: Open chat
Reason

Questions to initiate Discussion:

Q: What structure in plant cells causes the green coloration of the leaf?
Q: How does the structure of the top side of a leaf differ from the bottom side?
Q: Why is the function of the top of a leaf different from the function of the    
underside of a leaf?
Q: What is the role of the leaves in the plant system?
Q: Why is energy input important to cells of the leaf?
Q: Where does the matter come from for the process of photosynthesis?   



Investigation: Green Leaves 

Reason



Revisit Model & Explanation- Add to it!



Investigation: Green Leaves 

Communicate



Evidence for Arguments

Individual Performances: (SSW)
Develop an argument for how the evidence you 
have gathered supports the explanation that the 
structure of the leaf functions to meet the needs 
of the plant. (SSW)

Adapted from PD with Brett Molding with ADE & SRP, November 2019

Communicate



Support for Individual Performance - Evidence Collector & 
Sentence Frames



Evidence of Learning- Formative Assessment



Revisit the Phenomena



Leaf Structure and Function – Turning Over a New Leaf

K.L1U1.6 Obtain, evaluate, and communicate information about how organisms use different body parts for survival. 
2.L2U1.9 Obtain, analyze, and communicate evidence that organisms need a source of energy, air, water, and certain 
temperature conditions to survive.
3.L1U1.5 Develop and use models to explain that plants and animals (including humans) have internal and external 
structures that serve various functions that aid in growth, survival, behavior, and reproduction.
7-LS2U1.9 Construct an explanation to demonstrate the relationship between major cell structures and cell 
functions (plant and animal). 
7-LS2U1.12 Construct an explanation for how some plant cells convert light energy into food energy.
8.L4U1.11   Develop and use a model to explain how natural selection may lead to increases and decreases of 
specific traits in populations over time.
HS.L2U1.21  Obtain, evaluate, and communicate data showing the relationship of photosynthesis and cellular 
respiration; flow of energy and cycling of matter.
Plus HS+B.L2U1.8 Develop and use models to develop a scientific explanation that illustrates how photosynthesis 
transforms light energy into stored chemical energy and how cellular respiration breaks down macromolecules for 
use in metabolic processes.

Standards that Spiral- Leaves 

https://www.nap.edu/read/13165/chapter/7#74
https://www.nap.edu/read/13165/chapter/7#56
https://www.nap.edu/read/13165/chapter/7#67
https://www.nap.edu/read/13165/chapter/7#67
https://www.nap.edu/read/13165/chapter/7#56
https://www.nap.edu/read/13165/chapter/7#74
https://www.nap.edu/read/13165/chapter/7#56
https://www.nap.edu/read/13165/chapter/7#67


Simplicity of Phenomena



What questions do you 
have?

Use a strategy called “stack”- helps build a 
virtual “line” or stack

Thank you for sharing this space!

Rebecca Garelli l Rebecca.Garelli@azed.gov 
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