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Grade 5 
What Do Plants Need to Grow 
Frameworks for Elementary Science and Integrated Subjects are designed to be an example of how to develop a coherent lesson or suite of 
lessons that integrate other subjects such as English Language Arts, Mathematics and other subjects into science learning for students.  The 
examples provide teachers with ways to think about all standards, identify an anchoring phenomena and plan for coherence in science and 
integrated subjects learning. 

Fifth Grade Disciplinary Core Ideas included are LS1, LS2  
For LS1-1, LS2-1 students are expected to develop an understanding of: 

• the idea that plants get the materials they need for growth chiefly from air and water  
• the movement of matter among plants, animals, decomposers, and the environment  

The Crosscutting Concepts are called out as organizing concepts for these disciplinary core ideas.  
Crosscutting Concepts: 

• patterns;  
• energy and matter;  
• systems and system models;  
• interdependence of science, engineering, and technology; 
• the influence of engineering, technology, and science on society and the natural world 

Students are expected to use the practices to demonstrate understanding of the core ideas. 
Science and Engineering Practices: 

• developing and using models 
• analyzing and interpreting data 
• planning and carrying out investigations 
• using mathematics and computational thinking 
• engaging in argument from evidence 
• obtaining, evaluating and communicating information 
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Performance Expectation(s) 
Identify Climate Science related Performance Expectation(s) from Next Generation Science Standards that will be your focus. Copy and paste 
below all the possible disciplinary core ideas and performance expectations that relate to your topic. 

5-LS1-1. Support an argument that plants get the materials they need for growth chiefly from air and water.  
Clarification Statement: Emphasis is on the idea that plant matter comes mostly from air and water, not from the soil  

5-LS2-1. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. 
Clarification Statement: Emphasis is on the idea that matter that is not food (air, water, decomposed materials in soil) is changed by plants into 
matter that is food. Examples of systems could include organisms, ecosystems, and the Earth. 
Assessment Boundary: Assessment does not include molecular explanations. 

Science and Engineering Practices 
Which SEPs will be a focus for investigating this topic/phenomena? 

Engaging in Argument from Evidence: Students would develop a model with evidence to argue that Russian olive trees get the materials 
they need for growth chiefly from air and water. 

Crosscutting Concepts 
Which Crosscutting Concepts will be a focus for investigating this topic/phenomena? 

Energy and Matter: Students will be growing bean seeds in order to observe the seed grow into a sprout and weigh the plant material. 

  

http://www.nextgenscience.org/
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English Language Arts (ELA) Standards 
How will I Integrate ELA Standards (which standard, what strategy….) 

W.5.2:  Write informative/explanatory text to examine a topic and convey ideas and information clearly. 

• Students will write initial thinking on what a plant needs for survival while creating metacognitive models. This will be revisited and 
modified with evidence in their final writing. 

 

Mathematics and Social Studies Standards 
How will I Integrate other Learning Standards? 

5.MD.A.1 - Measurement & Data - Convert among different-sized standard measurement units within a given measurement system, and 
use these conversions in solving real world problems. 

• 5.MD.A.1- Measuring plant growth over a period of time using Metric measurements, record in table to share data, convert measurement data to 
5.NBT.A.3 decimal form 

o MP.2- Students will create initial model to reason abstractly on WHAT plants need to grow, use quantitative data from 5.MD.A.1 

o MP.3 & EP3- Students will defend their metacognitive models and make modifications based on new evidence 

o MP.4- Students will model with mathematics to explain the process plants use to grow, with little to no change in soil 

o *EP7- Resources are available online for students, but are able to be printed, shown by teacher is limited technology 

o MP.5- Throughout lessons, students will have scientific and mathematical tools to use. 
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Phenomena 
What is an actual, observable local event, set of events or puzzling question that students can come to a deep understanding of over a period of days? 
Explain why students will find this puzzling and not just an exercise found in a textbook. The performance expectations should guide the formulation of 
phenomena big questions such as these Regional Place Based Questions Teachers Might Consider: 

Teacher Background: Students probably never think about how a tree like a Russian olive survives in nature. Humans do not support them 
with water or nutrients. Use a modified Page Keeley probe to pose this question with an image in order to guide student inquiry: 

What do Russian olive trees need for survival (“eat”)?  

Resources 
Phenomena 
What do plants eat? | Mystery Science 
https://mysteryscience.com/ecosystems/mystery-2/plant-needs-air-water/94?r=79663511 

Resource 1 
Russian Olive Probe | Open SciEd 
https://www.openscied.org/wp-content/uploads/2019/08/OpenSciEd-Communicating-in-Scientific-Ways-Poster.pdf   

Big Ideas 
• Plants get the materials they need for growth chiefly from air and water 
• Matter moves among plants, animals, decomposers, and the environment 
• Matter is neither created nor destroyed, only changed in form (conserved) 

Many students will not know how plants grow and develop. They may think plants just need water or that a plant “eats” dirt. Plants get 
what they need to grow from air and water. Students will explore this concept through observable phenomena in growing their own plants 
and modifying their original metacognitive models with new learning. By taking a bean seed, measuring it, and then measuring the 
sprout/plant created from the bean, students will be able to justify how the change in matter (weight) occurred.  

https://mysteryscience.com/ecosystems/mystery-2/plant-needs-air-water/94?r=79663511
https://www.openscied.org/wp-content/uploads/2019/08/OpenSciEd-Communicating-in-Scientific-Ways-Poster.pdf
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Open Sci Ed Routines 
Routine Description of Routine 

Anchoring 
Phenomenon 
Routine 

Develop curiosity to drive learning throughout the suite of lessons or unit 
based on a common experience of a phenomenon 

Navigation Routine 
Establish and reinforce the connections between what we have previously 
done in a unit, what we are about to do, what we will do in the future, and 
what our driving purpose is in the contexts of the suite of lessons or unit. 

Investigation 
Routine Use scientific practices to investigate and make sense of a phenomenon. 

Putting Pieces 
Together Routine 

Take the pieces of ideas we have developed across multiple lessons and 
figure out how they can be connected to account for the phenomenon we 
have been working on. 

Problematizing 
Routine 

Evaluate the adequacy of our scientific ideas to explain and phenomenon in 
order to identify what we still need to understand. 
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Integrated Lesson(s): 

Lesson 1: What Do Plants Eat? 

Anchoring Phenomena Routine 
Materials 

• Sandwich bags (1 per partner team OR 1 for class) 
• Dixie Cups (1 per partner team OR 1 for class) 
• Soil (or dirt from your yard) 
• Cup used for measuring soil 
• Graduated cylinder for measuring water 
• Paper Towels 
• Blue colored pencils 
• Pea/Lima Bean mix (or other seed to grow in class) 

o Pea/Lima Bean Seeds  source any other type of pea and/or bean seeds at a store or online 
• Resource 1: MysteryScience.com second video on Web of Life Fifth Grade -  

o "What do plants eat?" video - create a free account to access content on this website – check w/ district IT department first! 
• Resource 2: ReadWorks.org “A Plant Puzzle” article  

o Link to "A Plant Puzzle" article (with audio)- create a free account to access content on this website – check w/ district IT 
department first! 

• Resource 3: Probe on Russian Olive for Assessment Probe  
o Link to Russian Olive Tree probe 

• Resource 4:  T-Chart “Noticings and Wonderings”  
o Link to T-Chart "Noticings & Wonderings" 

• Science Notebooks for T-Chart “Noticings and Wonderings” on video and article 
• Chart markers for whole class anchor chart 
• 9 x 11 Paper for each student to create an initial metacognitive model with a sketch of an olive tree for an entry point already on it 

https://www.amazon.com/Everwilde-Farms-White-Butter-Packet/dp/B00HME96G6/ref=sr_1_2?keywords=pea+lima+bean+seeds&qid=1579214182&sr=8-2
https://mysteryscience.com/ecosystems/mystery-2/matter-cycle-food-chain/94?r=68462402
https://www.readworks.org/article/A-Plant-Puzzle/c2c04e8d-be4d-44e0-a8d3-26202de46d5d#!articleTab:content/
https://docs.google.com/document/d/1kupD_aJrv6R6vMts3LY1r0iByfRhhmwnenjHmGZZxI0/edit
https://docs.google.com/document/d/1wFqxneOPyGjAUvpsFOUg1T3DCOWAKdvqAHPr-llUD18/edit
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Preparation 
• Create free accounts on MysteryScience.com and ReadWorks.org if not already using. Check with district IT Department first. 
• Print copies of “A Plant Puzzle” for students 
• Prepare a class T-chart to be used in Lesson 2, but modeled for Lesson 1 (student individual t-chart) 
• Prep planting of seeds whole class or individual models 

Vocabulary: 
• convert (Spanish cognate- convertir)-to change 
• process-steps 
• puzzle-pieces that create a whole 
• food chain-transfer of energy within an ecosystem 
• weight-an object’s matter 
• perennial-plant that blooms every year 
• deciduous- a tree that sheds its leaves 
• riverbank- edges of the river 

Integration Points 
• Look for integration points for English Language Arts and Mathematics within the procedures below.  They will be noted in italics 

and dark blue. 

Procedures 

Procedure 1: Introduce the phenomena 
• Tell students that you recently went to the river and were noticing many trees along the riverbank. Explain that many of those trees 

were Russian Olives.  
• Hand out the probe on Russian Olives and read with students.  
• After reading, have students write their initial understanding on “What Does a Russian Olive Tree Need in Order to Survive?” This 

will serve as a pre-assessment. 



ELEMENTARY SCIENCE AND INTEGRATED DISCIPLINES FRAMEWORK 

GRADE LEVEL: 4rd Grade  DEVELOPMENT TEAM: Julie Sijgers and Eva Petroff  P a g e  | 9 

Procedure 2: Create initial metacognitive models 
• Hand out 8.5 x 14(legal size) white paper to students.  
• Have students draw out what they think plants need in order to survive using a blue colored pencil.  
• This metacognitive model will be revisited throughout the lessons. 

Procedure 3: Show Mystery Science to build phenomena 
• Teacher preloads Mystery Science “What Do Plants Eat”. 
• Have students watch and stop video at 3 minutes 45 seconds. This is a natural stop in the video. 
• Discuss the question posed from the video: “All that 4 million pounds of wood must have come from somewhere. What do you 

think plants eat? Do they even eat?” 

Procedure 4: Read “A Plant Puzzle” article from Readworks 
• After discussion, hand out “A Plant Puzzle” article from ReadWorks. Chunk up reading (whole class, partnership, etc.) based on 

abilities present in your classroom.  RI.5.1, RI.5.9  
• Create a class T-chart. Have students make a copy in their notebooks titled “Noticing and Wonderings”. Give students quiet time to 

write their own thoughts in their notebook. Remind students to use evidence from video AND the article.  

Procedure 5: 
• Ask students to share with table teams to build on their “Noticings and Wonderings”. 
• Have students create a Line of Learning (line of separation that shows what a student did alone before working with others) and 

write down new ideas they learned from group sharing. W.5.2 

Procedure 6: 
• Convene students to share out what their teams have found. Call on groups to share their thinking. Add information to the Class T-

chart.  



ELEMENTARY SCIENCE AND INTEGRATED DISCIPLINES FRAMEWORK 

GRADE LEVEL: 4rd Grade  DEVELOPMENT TEAM: Julie Sijgers and Eva Petroff  P a g e  | 10 

• Have students add new information on their T-chart after doing another Line of Learning to show individual/group/class separation 
of ideas. W.5.2 

Procedure 7: 
• Explain to the class that we will be planting seeds in order to understand what a plant needs in order to survive. 
• Have soil ready at an accessible location. 
• Give each student 2 beans.  
• Have each student plant one bean with soil in a Dixie (or comparable) cup and put one bean on a wet paper towel in a sandwich 

bag,(hydroponic set up).  
• With a graduated cylinder, have each student water the newly planted seeds. The graduated cylinder is to ensure the same amount 

of water is used each day.  
• The wet paper towel should be saturated before sealing the bag. You will NOT add water to it again. 

Procedure 8: 
• Create a double line graph Called “Growth by Weight” with the x axis showing dates and the y axis showing weight in 

grams/kilograms. 
• Graph the seed and soil set up in one color and the hydroponic (baggie with water) set up weight in a different color. 

Procedure 9: 
• Weigh the seed, soil and water set up and record the weight. 
• Weigh the hydroponic set up and record weight. 

Procedure 10: 
• Clean up and have students journal a Learning Log with the following prompt: “How do plants grow? What do they need in order to 

survive?” Remind students to use video and text evidence to support their opinions. RI.5.1, RI.5.9, W.5.2 
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Lesson 2: Is Soil Food? 
Materials: 

● Scale (from science kit, MS/HS colleagues) - Link for Scale - a kitchen scale that tares could also be used for this measuring 
● Graduated cylinders - Link for Graduated Cylinders   if a graduated cylinder is unavailable use a graduated measuring cup 
● Science notebooks 
● Class-created chart from Lesson 1 
● Resource 5 - Venn Diagram Outline on Hydroponic Plants Versus Soil Plants to be created in front of students in lesson today. 
● Student-created plants or class model (if chose that method) 
● Student-created metacognitive models from Lesson 1 
● Colored pencils (1st sketch in blue, 2nd sketch in green to identify changes in their thinking) 

Preparation: 
● Have scales out to weigh plants 
● Have graduated cylinders for measuring water 

Vocabulary: 
● Scale - an instrument used for weighing. 
● Hydroponic - the process of growing plants in sand, gravel, or liquid with added nutrients but without soil. 

*Integration Points: 
● Look for integration points for English Language Arts and Mathematics within the procedures below.  They will be noted in italics 

and dark blue. 
  

https://www.amazon.com/American-Weigh-AWS-100-Digital-Resolution/dp/B0012LOQUQ/ref=sr_1_4?crid=15IY0W3DIHSFV&keywords=science+scale+digital+weight+grams+.001&qid=1582943358&sprefix=science+scale+%2Caps%2C239&sr=8-4
https://www.amazon.com/a16031400ux1488-Laboratory-Measuring-Graduated-Cylinder/dp/B01IPZ0PM4/ref=sr_1_4?keywords=graduated+cylinder+10ml+plastic&qid=1582943650&sr=8-4
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Procedures 

Procedure 1: 
• Have students get out science notebooks and answer the following prompt: What do you think will happen to your plant over time? 

Why do you think this? Remind them of evidence they have from the video and article. RI.5.1, RI.5.9, W.5.2 

Procedure 2: 
• Call students to an area where you have Venn Diagram on Hydroponic Plants vs. Soil Plants posted. Walk through steps of 

drawing/discussing different parts. For instance, when you explain the parts of a hydroponic plant move then to the parts of a plant 
in soil.  

Procedure 3: 
• Guide students to make verbal observations on the created chart. For instance, students may say “the hydroponic plant needs water 

just like a soil plant needs water” or “the hydroponic plant does not have soil, however the soil plant does.”  
• Have students return to their seats and record sentences using the Venn Diagram. RI.5.1, RI.5.9, W.5.2  

*Procedure 4: 
• Have students revisit their metacognitive models and add in GREEN any new learning from the Venn Diagram on Hydroponic Plants 

vs. Soil Plants.  
• Encourage students to draw, add details, and use evidence from the video, article, class discussion, and chart. Students may write on 

their metacognitive models to explain their thinking as well. 

Procedure 5: 
• When done, have students get their plants to weigh and water them.  
• Have them update their plant growth chart in their notebook. Students should have some understanding of plants not requiring soil 

to grow as a result of the Venn Diagram on Hydroponic Plants vs. Soil Plants.   5.MD.A.1 
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Procedure 6: 
• For the next WEEK, only have students update their plant growth charts and water the soil plants daily.  
• A sprouted plant is needed for Lesson 3. The larger the plant your students have the greater the difference your students will notice.  

5.MD.A.1 

Lesson 3: Where Do Plants Really Get There Food? 

Materials: 
• Scale (from science kit, MS/HS colleagues) 
• Graduated Cylinders 
• Cup of water 
• Science Notebooks 
• Class-created chart from Lesson 1 and Lesson 2 
• Class-created chart on “Where Do Plants REALLY Need to Survive?” 
• Student-created plants or class model (if chose that method) 
• Probe on Russian Olive Tree for Post-Assessment 
• OPTIONAL EXTENSION from the Mystery Science video: Latex Balloons, String, Meter Stick, Binder Clips 

Preparation: 
● Mystery Science “What Do Plants Eat?” From beginning to refresh their thinking and continue showing the investigation (optional 

activity to explore later) 
● Have scales out to weigh plants 
● Have graduated cylinders for measuring water 
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Vocabulary 
● Matter - anything that takes up space. 
● Seedling - a very young tree that has been grown from a seed. 

Integration Points: 
• Look for integration points for English Language Arts and Mathematics within the procedures below.  They will be noted in italics 

and dark blue. 

Procedures 

Procedure 1: 
● Refresh students thinking by showing Mystery Science “What Do Plants Eat?” from the beginning. Pause at 3:45 again.  
● Discuss the question “All that 4 million pounds of wood must have come from somewhere. What do you think plants eat? Do they 

even eat?” again. 
● Have students turn and talk to their neighbors. As this question is being revisited, walk around and listen to ideas your students now 

have as a result of the last two lesson explorations and investigations. 

Procedure 2: 
• Have students get their plants and weigh them on the scales. 5.MD.A.1 
• Discuss how we can get accurate change of the actual bean.  
• Lead students to the understanding of washing the root system (dipping in a cup of water) of their plant before weighing. Explain 

that this will help remove errors as a result of soil left on the root system.   

Procedure 3: 
• In teams/partnerships, give students a “new” bean and have them weigh it. Discuss what they notice. 5.MD.A.1 
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Procedure 4: 
• After discussion, have students share out WHAT they believe that plants actually need to survive. Record this on a class created 

anchor chart titled “Where Do Plants REALLY Need to Survive?” 

Procedure 5: 
• Have students revisit their metacognitive models in red colored pencil to make any changes to their original models.  
• Have students work with their partners/table teams to share their thinking as they make modifications. 

Procedure 6: 
• Return initial Russian Olive Assessment Probe.   
• Have students revisit their initial thinking and record their new learning.  RI.5.1, RI.5.9, W.5.2 
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Appendix 

Resource 1: Mystery Science Video 
What do plants eat? | Mystery Science 
https://mysteryscience.com/ecosystems/mystery-2/plant-needs-air-water/94?r=79663511 

Create a free account to access content on this website – check w/ district IT department first! 

Resource 2: ReadWorks.org 
A Plant Puzzle | ReadWorks  
https://www.readworks.org/article/A-Plant-Puzzle/c2c04e8d-be4d-44e0-a8d3-26202de46d5d#!articleTab:content/ 

  

https://mysteryscience.com/ecosystems/mystery-2/plant-needs-air-water/94?r=79663511
https://www.readworks.org/article/A-Plant-Puzzle/c2c04e8d-be4d-44e0-a8d3-26202de46d5d#!articleTab:content/


ELEMENTARY SCIENCE AND INTEGRATED DISCIPLINES FRAMEWORK 

GRADE LEVEL: 4rd Grade  DEVELOPMENT TEAM: Julie Sijgers and Eva Petroff  P a g e  | 17 

Resource 3: Russian Olive Tree Probe 

Name:__________________________________________ 

Russian Olive Probe 
The Russian Olive tree is a perennial deciduous tree (or shrub).  These trees can grow up to 6 feet per year and to heights of 10 to 25 feet. 
The top is usually dense and rounded in shape. The leaves are silver on both sides and are a narrow oval shape that tapers to a point at 
each end.  The tree has thin dark brown bark and is flexible.  The branches are coated with gray hair that over time becomes smooth. 

What do Russian Olive trees need to survive?  Circle all that all apply. 

A.  Sunlight 
B.  Water 
C.  Soil 
D.  Carbon Dioxide 
E.  Oxygen 
F.  Minerals 
G.  Chlorophyll 

 

Justify your answer.  How did you decide what the Russian Olive needs to survive? 

 

_______________________________________________________________________________________________________________________________________________ 

 

_______________________________________________________________________________________________________________________________________________ 

 

_______________________________________________________________________________________________________________________________________________ 
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Post Assessment (Use later after going though lessons) 

After having planted your bean seed, what do you now understand that a tree needs to survive?  Make a claim and use evidence to support 
it.  
 

_____________________________________________________________________________________________________________ 

 

_____________________________________________________________________________________________________________ 

 

_____________________________________________________________________________________________________________ 

 

_____________________________________________________________________________________________________________ 
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Resource 4: Notice and Wonder 

Name:__________________________________________ 

Notice/Wondering T-Chart 

After reading “A Plant Puzzle”, please record your Notice and Wonderings from the article and the Mystery Science video. 

Noticings Wonderings 

Extension:  Resume Mystery Science “What Do Plants Eat?” to show additional lesson where air is weighed.  
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UPLOADED STUDENT SAMPLES: 
Description of Student Examples: 

upload examples with a description of what it shows or context. 

should there be rubrics as well? 

  
Except where otherwise noted, this work by Julie Sijgers and Eva Petroff for ClimeTime is licensed under a Creative Commons Attribution License. All logos and trademarks 
are the property of their respective owners. Sections used under fair use doctrine (17 U.S.C. § 107) are marked. 
 

https://creativecommons.org/licenses/by/4.0/
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