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[bookmark: _Hlk198068597]Lesson Plan 5: EXPLORERS PHYTOPLANKTON: TOOLS & TECHNOLOGY USED TO UNLOCK THE SECRETS OF PHYTOPLANKTON 
Subject: Cross Curricular: STEAM – Science, Technology & Living Things, Language, Visual Arts
Class Age: All age groups (adaptable for slightly younger or older children)
Time Allotment: 90 -120 minutes (extension activities optional)
Curriculum Framework / Subject Skills: 
Learning to be a learner – Science: Science & Technology, Living Things and Environmental Care; Imaginative development through STEM activities. Being Creative – Developing a sense of discovery while creating tools that take phytoplankton samples in sea water. Communications and Language - Receptiveness, competence and confidence in using scientific language.  

AIM: The “Tools & Technology” activity introduces children to the concept of scientific exploration and learning about phytoplankton.  The children will learn about the scientific equipment used by marine scientists that collect samples of phytoplankton from the ocean. The children will learn to make their own phytoplankton nets.

LEARNING OBJECTIVES: Children will be able to:
· Recap on phytoplankton species. 
· Describe at least three different ways scientists study phytoplankton using different tools, technology and equipment: using Plankton nets, CTDs, Gravity Corer, (and Imaging Flow Cytopbot from previous Chapter)
· Explain why it's important for scientists to study phytoplankton and monitor harmful algal blooms.

MATERIALS:
· Recap Lesson 1: What’s in a Drop of Water, and Lesson 2: Much more than simple plants - Chlorophyll and Phytoplankton
· Access to a large screen for a PowerPoint presentation.
· The Explorers PowerPoint Presentation: Explorers Phytoplankton Mighty Microscopic Marvels – Introduction to the World of Phytoplankton:
· Samples of pictures and videos of phytoplankton (various types) 
· Scientists at Sea – Finding Phytoplankton and learning about the ocean of where phytoplankton is found.
· Scientists Exploring the Tiny World of Phytoplankton in the Lab – using photos of microscopic species.

LESSON PROCEDURES:
Part 1. Teacher-Led Introduction: Scientific Research, Tools & Technology – Finding Phytoplankton:
A. Introduction to unlocking the secrets of phytoplankton
· Introduce the idea that scientists are like "ocean detectives" who study these tiny plant-like organisms called phytoplankton. Pose the question: "How do you think scientists find and study these tiny living things in the big ocean?" Encourage initial ideas and discussion.
· Provide presentation discussing equipment used by the Marine Institute at sea and in the scientific laboratories:
· Research vessels collecting clues at sea
· Imaging FlowCytobot 
· CTD sensors, Underwater Grabbers & Fluorometers
· Autonomous Glider
· Plankton nets scooping up samples
· Getting up close – studying phytoplankton in the lab
· Water Sampling – monitoring coastal waters and food safety 
· Seeing the big picture – satellites from space

Part 2. Class Activity: Creating Nets & Water Sampling
· Activity: Create a phytoplankton net from recycled materials in class: 
· Children’s Nylon Tights or stockings, plastic bottle with a funnel top, scissors, strong waterproof tape, string, hole punch, markers (to decorate the tape).

Water samples: 
· Images of a marine scientists taking samples from the net. 
· Images of water samples with microscopic phytoplankton species.

A fieldtrip demonstration: 
· A sample of sea water may be collected from an inlet or pier where there is access to water with an incoming current. See Plankton lab demonstration: https://www.youtube.com/watch?v=LGE3BpNb30g)
Safety Precaution: If going near a real body of water for demonstration purposes, ensure strict adult supervision is carried out.

A classroom demonstration: 
· A sample of sea water using a couple of 5 litre bottles or bucket of water maybe collected prior to the classroom activities by the teacher. Set up a plankton station inside or outside where the children can use the nets that they have made to collect samples of water. Safety Precaution: Watch out for water spillages.

Set up a ‘phytoplankton concept’ water sampling demonstration / station: 
· Glass basin / tank of water / bio glitter or very small card shapes [e.g. acting as phytoplankton concept that floats on the water] / jar for phytoplankton samples.

· Class Activities: 
· Set class up into groups to make / decorate plankton nets. 
· Demonstrate class phytoplankton net by dipping it into basin of water with floating particles and gently lifting it, showing how the ‘phytoplankton’ (particles) are collected.  
· Complete activity of the students taking samples from tank of sea water – label the jars from the different stations for viewing under a microscope.
· Explain that the samples of the phytoplankton are stored in special bottles and taken back to the lab for scientists to investigate under microscopes.  

Part 3. Wrap-Up Why do we care about these tiny things? 
· Review the different ways scientists study phytoplankton (microscopes, DNA analysis, flow cytometry, satellites).
· Discuss why studying phytoplankton is important: 
· They are a food source for many other ocean animals.
· They help produce the air we breathe.
· Studying them can tell us about the health of the ocean and how things like climate change and pollution are affecting the species. 
· End with a question: "What other questions do you have about the tiny world of phytoplankton?"
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