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[bookmark: _Hlk197947578]Lesson Plan 1: EXPLORERS PHYTOPLANKTON: WHAT’S IN A DROP OF WATER – CREATING A GIANT PHYTOPLANKTON MOBILE & POEMS/SONG.
[bookmark: _Hlk197671109]Subject: Cross Curricular – Science, Language, Visual Arts
Class: All age groups
Time Allotment: approx. 60 – 90 minutes
Curriculum Framework / Subject Skills:
1. Communications and Language – Receptiveness to language; competence and confidence in using language; developing cognitive abilities through language, learning new scientific words.
2. Being an Active Learner – Science: Living Things – Identify and learning about the microscopic living world in the ocean including zooplankton and phytoplankton. Learning about technology used to discover and examine plankton species.
3. Learning to be Creative – Emotional and imaginative development through language and visual arts. 
4. 
AIM: Explore the unseen world thriving in a single drop of water! In this engaging lesson, students will become marine biologists as they investigate the fascinating realm of plankton. Delve into the diverse shapes and types of phytoplankton, the ocean's mighty micro-movers, discovering how currents, wind, and even the Earth's spin influence their journey. Through a creative art project and collaborative poetry, students will bring these microscopic organisms to life, transforming complex scientific concepts into a hands-on, memorable learning experience.

OBJECTIVES: 
1. Define what plankton is including zooplankton and phytoplankton and distinguishing features including shapes, sizes, and characteristics.
2. Learning the main phytoplankton species and new scientific words: Diatoms, Dinoflagellates, Coccolithophores, and Cyanobacteria.
3. Understand the technology used to discover and examine plankton including microscopes and other robotic equipment used by scientists – Imaging FlowCytobot  
4. Develop creative skills through drawing and creating mobiles of phytoplankton species.




MATERIALS:
· Access to a large screen for a PowerPoint presentation / WiFi 
· Explorers Mighty Microscopic Marvels resources: PowerPoint presentation, Guide Book for Children, and Children’s Workbook.
The presentation includes: 
· Pictures and short film clips of phytoplankton (diatoms, dinoflagellates, coccolithophores, cyanobacteria).
· Samples of small items (a pebble, grain of salt or sand, cotton) to be used as visual aids for teacher demonstration and discussion.
· A glass of ‘ocean’ water- (size of soft drink can to be used as visual aids for teacher demonstration)
· World currents demonstration (glass tank or basin, warm/hot water, cold water, ice cubes, blue and red food colouring) – see lesson plan as guide on how to demonstrate currents: https://oar.marine.ie/handle/10793/942 / Link to NASA Pepetual Ocean – showing ocean currents: https://www.youtube.com/watch?v=CCmTY0PKGDs
· Art materials for creating the phytoplankton mobiles and clay models:
· Construction paper, Scissors, Glue or tape, Yarn or string, Recycled items used for decorative materials, Paint and/or bio glitter (plastic free)

LESSON PROCEDURES:
Part 1. Teacher-Led Class Discussion: WHAT’S IN A DROP OF WATER?  (30 minutes)
A. Introduction to the Microscopic World 
· [bookmark: _Hlk206617020]Use the Explorers PowerPoint Presentation – An Introduction to Phytoplankton to support the delivery on this lesson with images and script. 
· Begin by asking students what’s the smallest thing they can see (use visual aids-pebble, salt, hair…) and introduce the concept of microscopic organisms in the air, soil, and water.
· Show them the glass of seawater and ask them if they know how many living things live in the water.  Introduce the term "plankton". Explain that “zooplankton” are like the animal version of microscopic plankton, while “phytoplankton” are like microscopic "drifting plants" of the water. The words meanings: “zoo” (animal), "phyto" (plant) and "plankton" (wanderer/drifter). 
· Discuss how microscopes are used by scientists to examine the microscopic world on land and living things in the water. Introduce how DNA is also used to help identify different species, families, and kingdom’s plankton belong to.

B. What Type of Plankton Am I? Fun Quiz
· Use the quiz identifying photos in in the presentation or print off images of zooplankton and phytoplankton – and play plankton bingo identifying which are phytoplankton and which are zooplankton.

C. Phytoplankton - All Shapes and Sizes – What do I Look Like?
· Discuss and list the words getting the children to describe the different shapes of phytoplankton they see. Learn how their different shapes can influence how the phytoplankton survive – some are like chains and help each other float, others have features that act like rudders that help them move with the currents.
· Learn the names the names of the different phytoplankton groups.
· Complete mix and match activity (see presentation) identifying the phytoplankton groups.
· Optional: Show the Planktomania film as inspiration, encouraging children to imagine being in an underwater world travelling through the sea and passing various types of plankton at different levels of magnification: 
Planktomania : Immersion into the invisible world of the ocean: https://www.youtube.com/watch?v=N1QuvaG0Z4A&list=PLlBNiukr26cxOaChnRhBhZP1a4BEfkods&index=1 (Other short educational films are available online. Search for age-appropriate content on YouTube or Vimeo)

Part 2. Class Activity: Phytoplankton: What’s in a Drop of Water Mobile and Poem (30 minutes)
AIM: Create a mobile and window droplets of different types of phytoplankton shapes with their names, to engage long-term learning and understanding of their diversity of the species. Complete the lesson by creating a poem or song about phytoplankton.

INSTRUCTIONS:
· Provide each student with construction paper, scissors, glue or tape, and yarn or string. Have students draw and cut out shapes representing different types of phytoplankton. Provide templates (see children’s workbook) or have them draw their own based on the pictures provided. Encourage creativity in shapes and colours. Don’t forget to name the different the phytoplankton species - diatoms, dinoflagellates, coccolithophores, cyanobacteria.
· Students can decorate their phytoplankton shapes with glitter, sequins, or other materials.  Try cutting out shapes outlines of phytoplankton with centres cut out to replace with ‘coloured tissue paper elements’ that the sun can shine through when stuck to the class window.  Get the students to punch a hole in the top of each shape and cut at different lengths of yarn or string. Have students tie one end of a string to each phytoplankton shape.
· Using new words learned about phytoplankton, create a poem and/or song about phytoplankton and the ocean. Ask students to share their phytoplankton mobiles and explain what they learned about these tiny organisms.
· Hang the mobiles in the classroom – as if the ceiling is the sunlight zone where the phytoplankton live.  Images may also be stuck to the windows as water droplets. e.g Tie the other ends of the strings to a central ring (like a hula-hoop) that can be hung from the ceiling, or use a long piece of yarn across the class to create a wave for the plankton to be hung, the phytoplankton could also be stuck to the windows for the sun to shine through.

Wrap-up
· Review the key concepts of the lesson:
· Plankton are microscopic and include Zooplankton and Phytoplankton
· Phytoplankton are like floating plants; zooplankton are like drifting animals
· Phytoplankton include diatoms, dinoflagellates, coccolithophores and cyanobacteria
· Phytoplankton mostly live in the sunlight zone (depth) of the ocean.
· Phytoplankton move with the currents – some are benthic which means they attach themselves to other matter like seaweed.
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