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LESSON #10:
CAUSE & EFFECT = SOLUTIONS
(PART #1)

LEARNING OUTCOMES
Watch a short video (4 minutes) giving them the opportunity to thank plankton and review why they are so
important to our planet.
Watch a Bill Nye video (4 minutes) about climate change to sum up how our choices have affected the planet’s
health and inspire solutions.
Brainstorm a chart representing the causes and effects that excessive human activity has had on the environment
and phytoplankton.
Create a visual mind map from their chart to categorize possible solutions to the problems.
TIME REQUIRED FOR LESSON: 1 fifty minute period

6. Reflect on achievements and
challenges of building their city
BIG IDEA

Students will reflect on why the health of phytoplankton is so vitally important to our planet and create a cause and
effect chart that categorizes all of the human activities that are contributing to environmental problems for phytoplankton with possible solutions.

ESSENTIAL QUESTIONS
•
•
•

Why are phytoplankton considered the lungs of the earth?
What human activities are hurting phytoplankton and the environment?
What human activities are helping phytoplankton and the environment?
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MATERIALS/SOURCES
•
•
•
•
•

Thank you phytoplankton video- https://www.youtube.com/watch?v=23mrtGCkAH8
Bill Nye on Climate Change video- https://www.youtube.com/watch?v=EtW2rrLHs08
cause&effect graphic organizer (SEE BELOW)
mindmapping open source software- Mindmup, SpiderScribe Jr.
computers

ACTIVITIES
ENGAGE tions of locations
Students will begin by watching a review video called ‘Thank you Plankton’ to review why plankton are so important to
the planet’s vitality (and why they’ve participated in this unit of study!). Ask students why they think phytoplankton are
called the “lungs of the earth”. Then, show them Bill Nye’s video on ‘Climate Change’. Although, we have not specifically talked much about climate change in this unit, this video sums up everything we’ve talked about and really puts the
responsibility on the students to create the change.

DISCUSS/EXPLORE
Students will break up into groups of 2-3 and use the graphic organizer to brainstorm all the problems our human choices are causing the environment (that they have learned about through this unit). (i.e.- micro plastics, ocean gyres, burning
fossil fuels, ocean acidification, greenhouse gases, polluted watersheds, algal blooms). If they are aware of a solution,
they can add it, if not leave it blank. *This step could be skipped if your students are already familiar with digitally mind
mapping but I have found for most 3rd-5th grade students it is easier to work in steps. Have students share out if some
groups are having a hard time.

SHARE/EVALUATE/REFLECT
Groups will then use a mind mapping software such as Mindmup or SpiderScribe Jr., to visually categorize their chart
however makes sense to them. If they have never used the software, give them a quick tutorial. Make sure they understand that every cause&effect should have a solution bubble connected to it. If they do not know a solution, then they
should put a “?” in the bubble. Students will choose one of these “?” to use for the next part of the culminating activity.
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EXTENSIONS
•

This activity is part 1 of a 2 part culminating task.

CONNECTIONS TO STANDARDS
3rd grade:
• NGSS.3-ESS3-1 Cause and effect relationships are routinely identified, tested, and used to explain change.
• CCSS.ELA-LITERACY.SL.3.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups,
and teacher-led) with diverse partners on grade 3 topics and texts, building on others’ ideas and expressing
their own clearly.
4th grade:
• NGSS.4-ESS3-2 Cause and effect relationships are routinely identified, tested, and used to explain change.
• CCSS.ELA-LITERACY.SL.4.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups,
and teacher-led) with diverse partners on grade 4 topics and texts, building on others’ ideas and expressing
their own clearly.
5th grade:
• NGSS.5-ESS3-1 Human activities in agriculture, industry, and everyday life have had major effects on the
land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things
to help protect Earth’s resources and environments.
• CCSS.ELA-LITERACY.SL.5.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups,
and teacher-led) with diverse partners on grade 5 topics and texts, building on others’ ideas and expressing
their own clearly.
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CAUSES / EFFECTS / SOLUTIONS

NAME

DATE

MAKE A CAUSE AND EFFECT LIST AND ALSO PROVIDE POSSIBLE SOLUTIONS

Cause

Effect

Humans using too much plastic and not
recycling it.

Micro plastics: phytoplankton and other small
marine animals think it’s food and eat it.

Student Comments:

Teacher Comments:
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Solution

3 >5
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GRADE

LESSON #11:
CAUSE & EFFECT = SOLUTIONS
(PART #2)

LEARNING OUTCOMES
Learn about several innovative inspiring projects other students have designed to help the environment.
Use their mind maps to decide on a topic they want to focus their solution design on.
Research on the internet what technology (tools) already exist to try and solve their environmental problem.
Design a detailed sketch of their invention following the criteria/constraints guidelines based on an original idea or
improving an idea.
Present their inventions to classmates, school faculty and/or family members with prepared talking points during
the Citizen Science Fair.
Reflect on feedback provided and make notes to redesign their environmental solution.

6. Reflect on achievementsTIME
and REQUIRED FOR LESSON: 4-5 forty minute periods
challenges of building their city
BIG IDEA
Students will use their mind maps from part 1 to design a prototype for an invention that will solve one of the problems that is threatening phytoplankton health.

ESSENTIAL QUESTIONS
•
•
•

How can my actions make a difference?
How can I feel connected to my ecosystem and organisms like phytoplankton?
What solutions have already been attempted to solve my specific environmental problem and how might I improve
the technology?
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MATERIALS/SOURCES
•
•
•
•
•
•

Websites with students projects-http://inhabitat.com/8-inspiring-green-kids-and-their-eco-innovations &
http://bfi.org/challenge/winners
Mind map or cause/effect graphic organizer from part 1
invention research and planning doc (PDF here)
computers with internet
An array of recycled materials to build with
index cards

ACTIVITIES
ENGAGE tions of locations
Students will look at several inspiring projects designed by students that are making a difference in our world.
They will then work with a partner to analyze their mind map and decide what environmental problem they would like
to focus on.

DISCUSS/EXPLORE
Students will use the invention research and planning guide to direct their process. First, they will do some internet
research to learn what other solutions have been designed to try and help solve their problem. With this knowledge,
they will design a detailed sketch (pictures and words) of their proposed invention. After they get their plan checked by
a teacher and have collected their materials, they can build their 3D of their design.

SHARE/EVALUATE/REFLECT
When their model is completed, have partners write a short infomercial formatted presentation (with notes on index
cards) on why their invention will solve their environmental problem. Have students share with classmates, faculty
and/or families in a Citizen Science Fair and/or record. During this event, students should collect feedback. After the
event, they will reflect on feedback and redesign.
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EXTENSIONS
•
•

Students and faculty could vote on the top inventions at the Citizen Science Fair. Students could participate in
Citizen Science Projects- http://nationalgeographic.org/education/programs/community-geography/
Teacher could look for outside contests to submit student projects to. Students could build a 3D model of their
design and 3D print it. Have students research and budget real eco-friendly materials to build their invention.

CONNECTIONS TO STANDARDS
3rd grade:
• NNGSS.3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified criteria
for success and constraints on materials, time, or cost.
• NGSS.3-5-ETS1-2 Engineers improve existing technologies or develop new ones to increase their benefits,
decrease known risks, and meet societal demands.
• CCSS.ELA-LITERACY.SL.3.4 Report on a topic or text, tell a story, or recount an experience with appropriate
facts and relevant, descriptive details, speaking clearly at an understandable pace.
4th grade:
• NGSS.3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified criteria
for success and constraints on materials, time, or cost.
• NGSS.3-5-ETS1-2 Engineers improve existing technologies or develop new ones to increase their benefits,
decrease known risks, and meet societal demands.
• CCSS.ELA-LITERACY.SL.4.4 Report on a topic or text, tell a story, or recount an experience in an organized
manner, using appropriate facts and relevant, descriptive details to support main ideas or themes; speak
clearly at an understandable pace.
5th grade:
• NGSS.3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified criteria
for success and constraints on materials, time, or cost.
• NGSS.3-5-ETS1-2 Engineers improve existing technologies or develop new ones to increase their benefits,
decrease known risks, and meet societal demands.
• CCSS.ELA-LITERACY.SL.5.4 Report on a topic or text or present an opinion, sequencing ideas logically and
using appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an
understandable pace.
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PHYTO-INVENTION RESEARCH & PLANNING

NAME

GROUP MEMBERS

CALL TO ACTION!
As you know phytoplankton need our help! They are looking for engineers to help design innovative
inventions to solve the problems our excessive human activity have caused them. Will you join their team
of young engineers and scientists who have taken on the challenge to keep phytoplankton healthy and safe?
TEAM CHALLENGE:
What topic from our phytoplankton unit will you focus your solution on?

FIND A SOLUTION!
Being an engineer means you are finding new or IMPROVED solutions to problems. Take time to do some
research on the internet to see what ideas people have already thought of to help the situation. (Search:
inventions to help ___________(your topic) and then click on ‘images” at the top for a quick look.)
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PHYTO-INVENTION RESEARCH & PLANNING

SKETCH #1
MUST HAVE TEACHER APPROVE!
Sketch and label 3 different inventions you found out about through your research:
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PHYTO-INVENTION RESEARCH & PLANNING

SKETCH #2
MUST HAVE TEACHER APPROVE!
Sketch and label 3 different inventions you found out about through your research:
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PHYTO-INVENTION RESEARCH & PLANNING

SKETCH #3
MUST HAVE TEACHER APPROVE!
Sketch and label 3 different inventions you found out about through your research:
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PHYTO-INVENTION RESEARCH & PLANNING

ENERGY INFORMATION RESOURCE
NOW THAT YOU HAVE SOME KNOWLEDGE ABOUT WHAT OTHER ENGINEERS HAVE ATTEMPTED, IT IS
TIME TO PUT YOUR PROBLEM SOLVING SKILLS TO THE TEST!
DESIGN AN INVENTION THAT MEETS THE FOLLOWING CRITERIA:
1. Solves a specific problem that is hurting Phytoplankton.
2. built in 3d with labeled parts.
YOUR DESIGN MUST BE DESIGNED USING THE FOLLOWING CONSTRAINTS:
1. Must be made of at least 80% recycled materials. (think of your other %20 being your bonding
materials like glue, tape, rubber bands etc.)
2. Must be scaled to fit on a classroom desk.
BRAINSTORM AND SKETCH YOUR IDEAS BELOW OR ON SEPARATE PAPER.
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PHYTO-INVENTION RESEARCH & PLANNING

WHAT RECYCLED MATERIALS (80%) DO YOU NEED TO BUILD YOUR DESIGN?

WHAT OTHER MATERIALS (20%) DO YOU NEED TO BUILD YOUR DESIGN?

FIND A SOLUTION!
Since you have now finished building your prototype invention, it is time to think about how you will convince people to turn your model into the real deal to help restore the phytoplankton’s ecosystem. Think of
your presentation as a short infomercial (like a commercial) to try and convince people your invention is the
right solution for the problem. Make sure to practice with your partner! Things to include:

What problem does it solve-

How it works-

Why should they believe you-
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PHYTO-INVENTION RESEARCH & PLANNING

REFLECTION
Now that you have presented your project in the Citizen Science Fair, reflect on what questions and
comments were shared with you and redesign your invention to make it better.
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