
	Teacher:

	Date:

	Subject / Grade level: Grades 4-6 Science

	Duration: 60 mins

	Materials:
· “Reef Survivor” board game
· 7 Disaster Cards
· 1-4 Mini game boards
· 1-4 mutation dice (here termed characters/traits)
· Fleshy Algae tokens (40)
· Coral Tokens (Boulder Coral, Branching Coral, Finger Coral, Platy Coral; 40 Each)
· Parrotfish tokes (optional)
· Characters/traits Tokens (Fire, Snowflake, Dirty, Stong, Weak; 30 of each)


	Safety
· Kids may swallow small tokens, Papercuts

	NSC Standard/s
Grade 4
· Living Things
· Characteristics of living things
· Survival needs of plants and animals 
· Plants and Animals
· Functions of external features of animals
· Vertebrates and Invertebrates
· Water and Air
· Sources and ways of reducing water pollution
Grade 5
· Energy forms 
· Sun as main energy source
Grade 6
· Environment
· defining the environment
· conserving the natural environment
· effects of human activities on the environment
· adaptations of organisms to their environment
· defining climate change
· effects of improper solid waste disposal
· effects of environmental problems on humans


	Lesson Objective(s):
· Understand how adaptations of characters/traits can help, or hurt organism's ability to survive
· Observe, collect, and record information regarding the interacting factors within an environment
· Become aware of how disasters (manmade and natural) impact reefs survival and recognise the need for and importance of conserving living things and the environment to sustain the balance in the ecosystem.
· Show concern for the impact of humans on the environment

	ENGAGEMENT (15 min)
Introducing the game pieces and generating their board.
Play one round of the game (teams of 2) to have students familiarize themselves with the pieces.
Gameplay Set-Up
· Explain the coral tokens and algae tokens. Have students choose and place 4 corals and 3 algae on the board.
· Discussion on what the corals and algae are (invertebrates vs. plants etc.)
· How coral and algae live together on a healthy reef (if water is too dirty or there is not enough fish the algae take over)
· Discuss why coral reefs are important (i.e., tourism, fish, protection etc.)
· Explain what parrotfish are and why they are important (i.e., eat algae)
· Explain the characters/traits tokens. 
· How characters/traits can be beneficial, negative, or neutral
· Discussion about what’s an adaptation.
· Ask students in what situation would their new characters/traits help a coral? hurt a coral? 
· Have the students choose a disaster card from a shuffled deck.
· Discussion of disaster card (see questions at end of sheet). 


	EXPLORATION (15 min)
Complete the first round of the game (teams of 2) to have students familiarize themselves with the pieces.
Gameplay
· Have students roll the special dice to mutate each coral and place the characters/traits token on coral
· Have the students choose a disaster card from a shuffled deck (start with either heatwave or water pollution)
· Score the board
1 point for each coral on the board & 1 point for each different kind of corals

	EXPLANATION (10 min)
· Have each group meet with another group and explain what happened to their board.
· Ask students why the disaster impacted their reef. 
· Discuss what would have helped the reef (coral characters/traits or what could be done on land). 
· Ask them what they can/will do differently next time.
· Ask students why depth or proximity to land might matter in a disaster. 
· Ask them what they can/will do differently next time.
· Read out the different disaster cards, ask the students how these different disasters would have affected their reefs.
· Have students set up a new board and explain why they set it up in a particular way.

	ELABORATION (15 min)
· Play another round or two of the game, more if there is time 
· See gameplay instructions sheet or slides.
· If time permits introduce the idea that teachers can create their own cards (provide cards and sharpie)
· When scoring this round, discuss adding in the bonuses if the teachers are trying to focus on how the environment impacts humans 
· simple things (e.g., highest diversity, tourism bonus or something)
or their round depending on understanding level, could work with existing board and have the coral reproduce (e.g., double) at the third round

	EVALUATION (5 min)
While game is played, teachers ask provided questions (for each game step and each disaster card) to check for understanding– these questions can be adapted into a worksheet the work along with, quiz or homework etc. when there are more students, and the teacher cannot ask each student individual questions.
At the end have them draw the idea of a disaster or a healthy reef- pitch it as a board game cover



Reef Game
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Questions to ask during game play:

Questions with cards:
Water pollution: The waters of your reef are getting dirty! People nearby are dumping their garbage and waste near your reef. Since corals need clean water, all of your corals near land die. REMOVE corals from the lightest blue squares on the board UNLESS they have a brown speckled token because they are able to live in dirty water.
· What garbage have you seen on a beach recently?
· How can you help?

Sewage Leak: A lot of hotels are getting built in this part of the island and one of their sewage systems has sprung a leak! Since corals need clean water, all of your corals die off unless they are able to live in dirty water. REMOVE half of your corals UNLESS they have a brown speckled token (they are able to live in dirty water) and PLACE algae tokens on all the empty spaces on the board.
· 

Overfishing: All the parrotfish on your reef have been caught by fishermen. Without the parrotfish to eat algae, the coral reef is overgrown with green stuff! All the algae leave less space for your corals! All but 2 of your corals die and algae take over the remaining spaces. REMOVE all but your two favorite corals and COVER the rest of the board with green algae.
· How can you help?
· Why have the algae covered the board?
· What does the takeover of algae mean for the corals?
· How does this lack of fish impact you?
· What characters/traits would have helped the corals?


Hurricane: It's hurricane season and a really bad tropical storm hits your reef. Unless they are strong, your corals break in the storm and die. REMOVE all corals from your board unless they have a token with a strong arm, meaning their skeletons are adapted to be stronger and do not break in storms.
· How can you help?
· If hurricanes are very common on your reef, what will that mean for the corals on your reef?
· Since hurricanes are becoming more common, what will this mean for what corals will remain on your reef in the future?
· Do some of the corals look like they would survive a hurricane better than the others looking at the skeletons?


Deep Freeze:
It's the coldest winter Jamaica has ever seen and it's chilly in the deep water! Since corals can't move into warmer waters, all of your corals in the deep water die unless they are adapted to survive colder weather. REMOVE corals from squares in the darkest blue color on the board UNLESS they have a token with a snowflake meaning they are adapted to colder water.
· How can you help?
· Why were the deepest the most impacted?
· Why can’t corals survive in water that is too cold?


Heatwave: This is one of the hottest summers Jamaica has ever seen and it is very hot in the shallow water! Since corals can’t move into the shade or cooler water they will get too hot and die. All of your corals in the shallowest water will die unless they have adapted to survive these hotter temperatures. REMOVE corals from squares in the lightest blue color on the board UNLESS they have a token with fire meaning they are adapted to warmer water.
· How can you help?
· Why were the shallowest waters most impacted?
· Why is everything getting warmer?
· Why can corals not move?
· Are corals still animals even though they cannot move?
· Why can't corals live in water that is too warm?
· What is climate change? And how is that linked to Global Warming?


Bad storm: A big storm comes across the island and breaks the corals with weaker skeletons, but the rest are alright. REMOVE all of your corals that have a token with the crossed-out strong arm token meaning their skeletons are weak and break easily.
· How can you help?
· Was the new character/trait helpful? Is this considered an adaptation?


Additional Material:
Dive videos:
· https://youtu.be/EQMszdm-608 

The Alligator Head Foundation: https://youtu.be/sTXmBSX8zKw 
Planting Mangrove and Corals with AHF: https://youtu.be/J7mjESKkkPA 

Videos of Jamaican Reefs
Trident Reef, East Portland: https://youtu.be/yHqTkDAa3y8 
Turtle Crawle,East Portland: https://youtu.be/qz2PQYUQ9AI 
Pellau Island, East Portland: https://youtu.be/E0rgjyJacxw 
Discovery Bay: https://youtu.be/m6-zVlfs72o 

